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The Census of 1921. 

J UST luehc montlis ago (Nahjkf, August 26, 
1920, p. 797) we directed <Utent ion to the elfect 
of the Census Act of List year in facilitating the 
work of the Registrar General and his colleagues 
on the census, which was then appointed to be 
made in April of the present year, and to the 
value of the information that the census might 
be expected to afford. Effect was duly given to 
the provisions of the Act by an^Order in Coi^Lcil 
made on December 1920, fixing the date 
of the census for April 24; but when .that 
day arrived the coal dispute and the strikes 
which were then threatened in the railway and 
transport industries gave rise 4 o doubts whether 
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the work could be successfully carried out as 
intended, and a further Order in Council was 
obtained fixing ^it for June 19, when tke 
enumeration accordingly was made. It ^reflects 

great credit on the officers responsible for the 
work that they have been able so soon to publish 
I a preliminary Report (Cd. 1485) containing in 
! adequate detail the broad features that are pre- 
j s(‘nted by tlie figures. We must await the future 
I Reports for much of the information that we 
' referred to in our previous article as desirable, 

I but in the meantime this preliminary Report may 
I be consulted with interest and profit. 

' E(^r ol>vious reasons this Report does not con- 
, tarn any particulars relating to Treland. For 
, Gi-eat l^ritain the total population is given as 
t^p,^)7,53o; an increase of 47 per cent, on that 
I of the census of 1911. The total population C|| 
j Great Britain at the census o^- ^821 was 
! enumerated at 14,091,757, so that the population 
j appears to have multiplied threefold in a hundred 
years In the light of this fact it is not unsatis- 
factory to find that the increase shown by the 
present census is less in actual number and in 
percentage than that of any previous intercensal 
period during the centenniurn. A continuance’ of 
the previous rate of increase would have resulted 
in over-population. 

The next step in the comparison, that of the 
relative numbers of the sexes, introduces a new 
element. In England and Wales, in 1921, the 
males are 18,082,220 and the females 19,803,022, 
1095 females to 1000 males. In 1821 there were 
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5,<S5(j,^i9 males and 6,149/117 females, or 103^ 
to 1000 males, J here lias been durm^^ the 
imndred )ears an almost unvarying increase in 
th( firofiorl ion of females to males, and at the 
present ( cnsus it has nearly reached eleven to ten. 
If is mteresling to observe, hovve\’er, that in 
Srotland, on the contrary, there has been a 
diminution, the proportion m 1821 having been 


' the*number and ages of children under sixteen, 
I including an inquiry as to orphans, am^ another 
I as to the place of work. He thinks, and we agree 
with him, that the limits of expansion have now 
; been approximately reached, and we hope that ip 
I luture the principle that information should be 
' valued, not for its quantity, but for its trustworthi- 
ness, will be borne in mind. 


as’ lugh as 1127 to 1000, while that m 1921 is as 
low as 1079 1000, or less than that of England 

and Wales. 

% 

This sujfcriority in nuihber of the female sex 
does not alarm us. 7 00 much has been made by 
the Press of what are somewhat discourteously 
called the “.surplus women?” 7 he numerical pre- 
ponderance of women o\'er men w'as 1,322,502 in 
1911, and 1,906,284 in 1921, showing an increase 
of 583,782 ; but that is not equal to the losses by 
death in the war, which are estimated at 627,870. 
iMt'jantimc the desire of women to acquire inde- 
pendence, to “live their own life” in industry, in 
the arts, and even in science, has been greatly 
/kveloped, and with it has come«a marked increase 
in the facilities for obtaining a training to fit them 
lor it. When the results of the returns as to age 
and occupation have been co-ordinated and di- 
gested, puich valuable information as to the social 
changes which have accompanied the events of the 
decennium under review^ may be expected to be 
derived. 

VVe stated last year that an increase in the 
number of items of information demanded in a 
census wms likely to lead to a diminution of the 
probability that the returns obtained would be 
accurate. It is satisfactory to find that the census 
authorities have to some extent adopted this view, 
and have left out of the schedule lor 1921 the 
' inquiry sls to infirmities and the inquiry as to dura- 
tion of existing marriages and the number of chil- 
dren born of such marriages, which were both 
included in the si'hedule for 1911. 7'he lirst is 
scarcely a fair question, and the wealth of material 
obtained from the second lias not been completelv 
exhausted, so that it became unnecessarv to add 


j This leads to the consideration of the important 
provision of section 5 of the Act of 1920 by wduch 
the Registrar General is authorised to enter into 
relations with other Government Departments so 
I as to further the supply of statistical informatjjon 
and provide for its better co-ordination. Much 
appears to have been done by him already with 
that view, and now that the Act has established 
the work of taking the census upon a permanent 
I footing, more may still be expected to be done. 
By this means the Census Office may face the 
problem presented to it of so presenting the in- 
formation it acquires as to give the maximum of 
useful service to the nation at the minimum risk 
of annoyance to the Individual. 

In pursuance of the steps taken to procure con- 
certed action in making the separate censuses of 
the Dominions and other Colonics, this preliminary 
Report contains a table of the population in 1921 
of Great Britain, Australia, New Zealand, the 
Indian Empire, and the Union of South Africa, 
'^.mounting in the aggregate to 370 millions. 

In addition to the general results, of which we 
have bnelly specified some of the more outstand- 
ing features, the details are given for each 
count), county borough, municipal borough, and 
I urban and rural district of its pojiulation in 1911 
' and 1921, and of tlic acrcag'e, affording material 
I for ascertaining instructive tacts relating to density 
I of population and the changes that have taken 
i place in the decade. 

I Eor Greater Lvindon an increase is shown during 
I the ten years from 7,251,358 to 7,476,168, or 3 per 
cent., vvliich is much less than the increase re- 
, corded at the five previous censuses. Indeed, in 
that portion of Greater London which comprises 


to it. 

ihe Registrar Gener.il appears to cast a long- 
ing, lingering look behind on his two lost columns, 
for he directs attention to the fact that “this is the 
first time in the modern history of census-taking 
in this country that an inquiry once introduced 
into the schedule has been omitted therefrom on 
a subsequent occasion.” However, he has sup- 
plied their place by tw^o new columns, one as to 


I the Administrative County of London and the City 
j of London, which showed a dcciease of 0-3 per 
j cent, in the census of 1911, there is a further 
I decrease of 09 per cent, in that of 1921, falling 
I from 4,521,685 to 4,483,249. 

The perfection of the numerous mechanical con- 
trivances used for ‘the first time on the present 
occasion has no doubt been of^^much service in 
' the preparation of the Report, 
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Indian Silviculture. 

he Silviculture of Indian Trees. By Prof. R. S. 
Troup, Vol. I, Dilleniaceae to Leg^uninosac 
^ (Papihonacede). Fp. Iviii -f 336 -f iii. Voi. 2, 
Legummosac (Ca^salpiriicae) to Verberiaceac. 
Pp. xi + 337-^783 + iv. \'ol. 3, Lauraccae to 
J Coniferae. Pp. xii 4- 785-1 195. (Oxlord : At 
^ the Clarendon Press, 1921.) 3 \ols. 5/. 5s. net. 

T he history of the ICast India Company is 
of interest to men of science from the 
vidence it affords of a sustained and enh^'-htened 
lesire to increase the natural knowledge of the 
ccjliomic \'egetahle resources of its territories. 
U times this took the form of approval of sug- 
[•estions from India, as when the Board of Fort 
>t. George was authorised in 1780 to emplov a 
government botanist in tlie Madras Presidency, 
ir when the Council of b'ort William received in 
787 “the most heart) approbation” of the Hon. 
"oLirt of Directors in London for a proposal to 
stablish a botanical garden in Bengal. At times 
he proposal ('inanated from the Hon. Court, as 
/hen in 178:^ it was resolved to publish the sump- 
Lious volumes of Roxburgh’s “ IMants of Coro- 
landel,” nr w-hen in 1807 the Council of bort 
Villiam was informed that the directors were of 
pinion that a statistical survey of the country 
ndcr the immediate authority of their presidency 
would be attendc'd vvitli much utility,” and 
ecommc'nded “ proper steps to be taken for carrw 
ig the same into exec'ulion ” 

In this particular instance the Hon. Court 
pi ivided detailed instructions as to the nature of 
the survey, and nominated the surveyor to be 
emplov ed. Its choice fell on Dr. F. Buchanan, 
who had been attached as naturalist to an em- 
bassy to Ava in 1795 ^ mission to Nepal 

in 1802, had been emplov ed by the Fort William 
Council to make an economic survey of Chitta- 
gong in 1798, and had been deputed in 1800 by 
the Marquis Welleslev to cwrry out a statistical 
survey of Mysore. 

So far as the forests of North-eastern India 
were concerned, Buchanan’s orders were to assess 
their composition and the, value of their products 
beyond as well as within the company’s boun- 
daries. Among the results of his w'ork was the 
preparation in 1808 ,of a “Catalogue of Woods 
peculiar to Goalpara,” in Assam! This, a list of 
ninety timber trees, was transmitted, with the 
corresponding timber specimens, to the Hon. 
Company’s master-builder at* Calcutta. The in- 
formation as these timbers was incorporated 
in ^31 in a “List of Indian Woods,” based b/ 
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A, Aikin upon specimens transferred for the pur- 
pose in 1828 by the Court of Directors to the 
Society of Arts. Such was the value ot 
Buchanan’s observations regarding the resources 
of this single forest district that in 1837 his otita- 
Icgue was reconstructed by M’Cosh and incor- 
porated in the “Topography of Assam” as beiug 
still “a fair statement of the timbers” of the 
whole of that important province. 

The tradition established by thc*Hon. Court of 
Directors of the Hast India Company has been 
wortluiv sustained by the distinguished Secre- 
taries ul Stale for India in Council who since 
1858 have fullillcd the duties formerly undertaken 
bv that court. Confining our attention to tlie field 
ol study first delinltcly opened up by Buchanan in 
1808, we may note, among those works published 
under the authority or with the approbation of 
the India Olhee, the “I'imber Trees ” of Dr. E. G. 
Ball our, the three editions of which w'cre issued 
in 1858, 1862, and 1870, and the “Manual* of 
Indian Timbers” of Mr. J. S. Gamble, first pub- 
lished in 1881, and revised and re-edited in 1902. 

By 1870 the economic knowledge of t^e pr?ir 
ducts of Indian forests had attained a standard 
whirh emphasised the need for vvork.s calculated 
to assist the officers who controlled these forests 
in identifying the species which yield th^ timbers 
concerned. Between 1869 and 1874 Col. R. H. 
Beddomc prepared a “Flora Sylvatica ” for 
Madras; in 1874 appeared the admirable “ E.orcst 
Flora of North-west and Central India,” begun by 
Dr. J. L. Stewart and completed by Sir D. 
Brandis; in 1877 was issued a “Forest Flora of 
British Burma,” written by Mr. S. Kurz; in 
1878 Mr. J. S. Gamble piibllslied a ^ List of Trees, 
etc.,” for the Sikkim region of the Eastern Hima- 
laya; and m 1894 Mr. W. A. I albot did the 
same service for the i’residency of Bombay. Ih^ 
sustained labour which work of this essential 
character entails was crowned by the publication 
in i9o() of “Indian drees,” a comprehensive 
treatise in which Sir D. Brandis has dealt with 
the woody constituents of all the Indian forests. 
This work, as essential an item in the equipment 
of every Indian forest ohicer as is the “Manual of 
Indian Timbers,” belongs, like that of ^jr. 
Gamble, to the class of books which, in addition 
to provoking admiration on account of their in- 
trinsic merits, excite wonder as to how, before 
they appeared, it was possible to get along with- 
out them. 

The Indian forester is able to handle with some 
confidence the timbers his forests provide. He 
may with some assurance rely on the identity of 
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the species whence these timbers are derived. 
Thanks to the labours of Sir W. Schlich and Mr. 
\V. R. Fisher, whose “Manual of Forestry “ was 
published between 1889 and 1896, he is in a posi- 
tion to apply the principles of iorest management 
with success under Indian conditions. But a gap 
was left in his equipment. He was without a 
systematic guide to the hfc-histories of those 
fordst essences the products of which it is his 
business to dijfpose of to the best advantage. 
The importance^ of llie factors that govern repro- 
duction and condition the gtowth and survival of 
seedlings is now .as fully realised in scientific 
forestry as it is in scientiiic agriculture. 

Turning to account his own long and varied 
Indian experience, Prof. R. S. Troup has 
endeavoured to fill this gap by placing at the dis- 
posal of his former colleagues a comprehensive 
treatise on “ I'he Silviculture of Indian lTees,“ 
now published under the authority of the Secre- 
tary of State for India by the Clarendon Press. 
Modestly regarding his work as an incentive to 
further study rather than an exhaustive presenta- 
tion of chis subject, Prof. Trouj 5 has fortunately 
taken a broad view with regard to the species 
dealt with. That a difficulty should have been 
felt may easily be appreciated. The area ad- 
ministere 4 by the Indian Forest Department is of 
wide extent and is diversely conditioned as re- 
gards both soil and climate. It includes dry 
plains.^ where the rainfall may be negligible, and 
wooded escarpments with an annual precipitation 
that may exceed 400 in. It contains tropical up- 
lands well under the normal cloud canopy of the 
rainy season, ^nd temperate mountain valleys 
swathed in mist for weeks at a time. It extends 
from the mangrove forests at the outfalls of 
Indian rivers to the upper limits of Himalayan 
^’'ees. The number of arboreal species met with 
IS necessarily great. Not all ot these, however, 
Mcld useful products; many of those that do are 
limited in distribution or occur but sparingly, so 
that their timbers, though often employed locally, 
are little known, if km>wn at all, in commercial 
circles. The decision to deal in this work with 
most of the species the wood of w'hich is known 
tcJ.be of value will meet with the approval of all 
who may use it, as wall the further decision to 
deal with the life-histories of exotics like those 
Australian “gums” and American “ mahoganies ’’ 
the cultivation of which has become definitely 
established in India. But in dealing wnth the 
trees thus included the author has shown a due 
sense of proportion, for wffiile the accounts of 
elements so important as sal and teak, chir and 
ddodar constitute ^veritable monographs, trees of 
NO. ^705, VOL. 108] 


minor consequence are discussed with comrriend- 
able brevity. 

The illustrations with which the work has been 
provided deserve especial notice. The series of 
coloured plates in which seeds, germinating seed- 
lings, and young plants are displayed are of great 
interest and value ; the remaining drawings and 
the photographs are well chosen, carefully repro- 
duced, and alw'a}s instructive. 

Prof. Troup will doubtless prove justified in 
his hope that this work may induce further re- 
search in what is a fascinating and important 
held. Meanwhile it is possible to say that, as a 
complement to those of his distinguished pJ^- 
cursors, his work is worthy of the regis under 
which it has been produced, and will prove as 
indispensable to the Indian forest officer as that 
of Gamble on “Indian Timbers” and that of 
Brandis on “Indian Trees.” 

The Works of Cavendish. 

The Scientific Papers of the Honourable Henry 
Cavendish, F.R.S. Vol. i : The Electrical Re- 
searches, Edited from the published papers 
and the Cavendish manuscripts in the possession 
of his Grace the Duke of Devonshire, K.G., 
F.R.S., by Prof. J. Clerk Maxwell. Revised 
by Sir Joseph Larmor. Pp. xxviii + 452. 
Vol. 2 : Chemical and Dynamical. Edited trom 
' the published papers and the Cavendish manu- 
scripts in the possession of his Grace the Duke 
of Devonshire, K.G., F.R.S., by Sir Edward 
Thorpe, with contributions by Dr. Charles 
Chree and others. Pp. xii-f496 4-6 plates. 
(Cambridge: At the University Press, 1921.) 
61. net 2 vols. 

T he CambkSdge edition ot the scientific papers 
of Henry Cavendish is much more than a 
mere reprint. In 1879 an edition of the electrical 
researches was published, a work to which Clerk 
Maxwell, the first Caj^endish professor of experi-| 
mental physics, devoted the last five years of his 
life. This long period was required because 
Cavendish had left behind, in addition to his 
papers in the Philosophical Transactions, a manu- 
script record of many experiments which were 
not published, but were sufficiently precise to 
prove that he was familiar with the theory of 
divided currents ; had made a most extensive series 
of experiments on the conductivity of saline solu- 
tions in tubes, compared with wires of different 
rrfetals ; and had fouhd out the inductive capacity 
of glass, resin, and wax. The^e mar?uscripts 
dccupy 255 pages of the present edition as com- 
pared with sixty-six pages which are covered by 
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the two published papers on electricity. In*addi- 
tion, Clerk Maxwell’s introduction and notes ex- 
tend over more than 100 pages, and form a per- 
manent record of his work on the manuscripts. 
The new edition of the electrical researches, 
which now forms v^l. i of the “ Scientific Papers,” 
has been prepared by Sir Joseph Tarmor, who 
has added a preface and a number of notes such 
as were needed to bring Clerk Maxwell’s com- 
mentary up to date, and has made a numlxT of 
improNcments in the text as issued just before 
the death of the first editor. 

The chemical and dynamical researches which 
f(ym the second volume of the “ Scienlilie Papers ” 
are edited by Sir Edward Thorpe, and have not 
been issued previously. In this case* the propor- 
tion ol published papers is much larger, but the 
seventy-four pages of introduction form a masterly 
review of Cavendish’s work as a chemist, and 
bring out in a remarkably chair way some of the 
main features of this work, dims it app(*ars, not 
only from the papeis, but also from the manu- 
scripts, to how larg(' <i degtee Cavendish’s ex- 
periments assumed <in a( (uiratid} (piantitative 
clmraeter- even the alkalis that he usCil were 
standardised hv neutralising with nitric arid aiul 
weighing the nitre which they yiidded on evapora- 
tion. It was pcrhajis this passion for exact 
measurements that caused him to withhold fiom 
publication much of his experimental work, as, 
for instaiK'c, part 4 of his ‘‘ Experiments on 
Eaclitious Air,” in which, he studied with much 
care, but without securing completely consistent 
measurements, the mixtures of gases (carbon 
monoxide and dioxide, marsh-gas, and hydrogen) 
jtrodiK'cd by the destructive distillation of wood, 
tartar, and liartshorn. 

A second feature to which the editor directs 
much attention is Cavendish’s adhesion to the 
doctrine and language of tlic phlogiston theory. 
The doubt as to Cavendish’s claim to the discovery 
of the composition of water, which is indisputable 

■ as a matter of expc'riment* rests mainly on the 
ambiguous expression of his results m the lan- 
guage of this* theory. Those wlio have read his 
published papers are familiar with the necessity 
that exists for thinking of oxidation when Caven- 
dish speaks of dephlogistication ; but it is perhaps 
fortunate that the letter written by Cavendish to 
Blagden on the receipt of a cgpy of Lavoisier’s 
“Nomenclature Chymique ” was not j)uhlished at 
the time, for it contains a strong protest against 
naming substances in terms of a theory, a pro- 
test which is scarcely jui^tified from one whose 
writings, almcfet from beginning to end, requite 
to*be translated mentally, in order to disentangle 
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them from the language of an obsolete theory 
in terms of which they are expressed. 

The unpublished manuscripts on chemistry con- 
tain a considerable amount of valuable material. 
An unpublished paper describing Cavendish’s 
“Experiments on Arsenic” (probably made in 
1767) shows that he was familiar with the oxida- 
tion by nitric acid of white arsenic to arsenic 
acid, and that lu; had fully investigated the pro- 
perties ot the latter acid and its salts, probably 
ten years before Scheele. He considers, however, 
that# “the only difte^ence between plain arsenic 
and the arsenical acid is that the latter is more 
thoroughly deprived of its phlogiston than the 
tormei,” aiuI does not recognise the sig^nificance 
of the g^am in wa'ight wdiieh he had found to 
ac(.omt)any tlie oxidatimi. Ilis unpublished “Ex- 
periments on I'arlar ” also compete in interest 
with the paper in which Schccle, in 1769, first 
described the properties of the acid ; but it is not 
clear whether Cavendish’s two series of experi- 
ments precluded and followed the publication of 
this paper, or vveie all earned out independently 
of it. A note pn the “Solution of Metals •jn 
Acids,” which was withheld from the fii^t papt-‘r 
on “Eactitious Air,” explains the action of nitric 
ai'icl m dissolving metals as due to the “affinity 
ot the phlogiston of the metals to the nitrous 
acid,” giving rise to vapours “composed of the 
nitrous acid united to tiic phlogiston of the metal.” 
The influence ot plilogiston also appears in Caven- 
dish’s incredulity when he found that cliarcoal 
deflagrated with nitre showed a loss in weight 
which was smaller than the loss of weight when 
the carbonate of the ash was decomposed by 
acids — from his point of view th^ “ fixed air” in 
the ash was wholly derived from the charcoal by 
a mere process of dephlogistication, and the 
oxygen contributed by the nitre was not allowed 
for; in the same way, it may he noted^ Lavoisi?r 
at first tried to recover oxygen from mercuric 
oxide by heating it w'ith charcoal — a phlogisti- 
cating agent the material character of which w^as 
realised only when at last the theory of phlogiston 
was obliged to release its strangle-hold on the 
growing science of chemistry. 

One other service w'hich the editor of Uie 
chemical and dynamical researches has ren- 
dered to the vindication of the merits of Caven- 
dish as a pioneer worker in science is seen in his 
detailed study of the experiments on the freezing 
of aqueous acids, which Cavendish carried out 
with the co-operation of Mr. John McNab, of 
Albany Fort, Hudson Bay, as described in the 
Pf\ilosophical Transactions of 1788. Sir Edward 
Thorpe is able to show, by a comparison with 
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mode rn measurements^ that Cavendish and his* | 
c(dleagu(? freeze out and separated the hydrates , 
HN03,3H,(C IlN03,2il20, and H2S04,H20; 

determined accurately their compositions and 
mtliint; points, as well as those oi thc! eutectic 
mixtures in which these hydrates are concerned; 
aixl secured data whicli can he plotted with re* 
maikable accuracy on a modern free/in^-point 
dia,gram. 

Ill addition Jo tlie cIk mu al papers and manu- 
si ri])ts, tlu; sec ond \oliune of tlui “Si'icntilic 
Papers ” includes re{)rinls oj. the lemaiiung papers, 
of which the most impoitant describes the well* 
known “ hxpenmenls to Determine the Density 
ot tlie harth.” In diuding with this section of 
Cavendisli’s work the iditor has obtained con- 
tributions Irom Dr. (ihrei', who wTites a note on 
tlie determination ol the lu ight ot the aurora, and 
gives an ai'count ol Ckivendish’s magnetic work; 
from the Astronomer Roval, who writes on 
C-i vendisli 's tislronomieal manuscripts; from Sir 
Archdiald (ieiki(', w’lu) writes on Cavendish as a 
gi'ologist; and from Sir Joseph Larmor, who 
C',dds a^note to a manuscript (jn “The Retraction 
on a Mouniaiii vSlo[)c,’’ and giv(\s an account of 
Cavendisli ’s mathematical and dvnamical maim* 
scripts. 

It IS a trihute to the work winch has been ex- 
pended on these two volumes that only si\t}-six 
out ot 452 pages of the lirsL volume, and 220 
out (;f 49(1 pages of tlie second, arc ociaiiiied by 
reprints of the papers from the Rhilosopliical 
Transactions, The Cambridge Umversitv Pi ess 
has produced a wortliy memori.d of tlu‘ work 
of one of the most distinguished of Cambridg-e 
men, and no student of the history of science in 
Png land can afford to ignore or to neglect tlies(> 
volumes. 'P. M. L. 


Paris Weather Statistics. 

/Itfui' M i'ti'<)r()JO}^ique dc P(tri*i. Ry Joseph Levine. 
Pp. vi -yS^ I () plates, (fhtris : ( iauthier-\Tllars 
el Cie, it)2i.) 20 francs. 

M uch more w'ill be found in this atlas than 
is to 1)0 inferred from the title. The 
author promises to set out gr.ipliicallv the annual 
values of meteorological elements tor Paris from 
1700 to 1920, wuth monthly values irom 1761. 
This is shown in a series of plates. He also gives 
complete monthly and annual tables for several 
elements from 1874 to 1920, with a column of 
annual departures from average, and of varia- 
tions from year to year. The wind tables are not 
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so ftill, as they date back only to 1890, and. some 
’of the other tables do not begin until 1876 or 
1878. In addition, there is a table of extreme 
barometer readings from 1809 to for each 

month and for the year, and of highest and lowest 
mean monthly and annual readings from 1757 to 
1919. The highest recordec? barometer reading 
at an altitude ot 67 m. was 78 12 rnm. in February, 
1821, and the lowest 713-5 mm. in December of 
tlie same year. During the period from 1878, of 
whicli fuller details are given, the highest read- 
ings were 782 4 mm. on January lO, 1905, and 
7823 mm. on January 17, 1882, at an altitude of 
50-3 m. (corresponding to 780 7 mm. at an alti- 
tude of 67 m.J, and the lowest 7181 mm. *on 
January 10, 191(1, It is to be remarked that at 
Greenwich, in the same period, the highest fead- 
ings--782 mm. — were recorded on January 17, 
1882, and January 29, 1905. Tlie latter was 

ncarlv a fortnight later than the Pans maximum, 
though the lormer w^as on the same day, indi- 
cating a very extensive antiev clone, with possibl) 
an even higher reading at some intermediate point. 
Naturally, no such areordance ran be expected in 
the minimum readings. 

The highest shade temjicralure at Paris wais 
384^ Ck (lOM^ F.) on July 20, 1881, five days 
after the Greenwich reading of 97 F., wTiich 
has been exceeded onl) by that of 1000^ F. on 
August 9, 1911, on wTiich day the Paris reading 
was 97-7^. Tlie low'est shade minimum in the 
s\‘ime period at Paris was —256° C. (-141^ F.) 
on January 20, 1879, about 20° F. lower than 
anything at (ireenwicli since 1841 ; but in spite 
ol the greater rigour of the ikiris frosts, the) 
occur neither so earK nor so late as at Green- 
wich. The limiting dates at Pans are October 5 
and May 13; at (ireenwicli, September 27 and 
May 24. The corresponding limits for ground 
frost at Paris arc September 13 and June 9, but 
the period covered by the table is only from 1902 
to 1920. There are no real limits at Greenwich 
for ground frost, forGt has been recorded during'v 
the same period m both July and August. 

The mean rainfall of Paris is about an inch 
less than that of Greenwich. In the forty-six 
years of the table 28 in. was exceeded at Paris 
twice, and at Greenwich eight times. On the 
other hand, in six years at Paris, and in only two 
at Greenw'ich, did the annual total fall below 
19 in. 

Unfortunately, there is scarcely any informa- 
tion about duration of sunshine. The author re- 
marks that the record is not homogeneous, and 
gives only the figures for 1919. 

W. W. R. 
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• Soil and Soil Management. j 

1) Agricultural Geology. By Dr. F. V. Emer- 
son. Fp. xviii 4 - 3 i 9 - (New York: John 
Wiley and' Sons, Inc.; London: Chapman and 
Hall, Ltd., 1920.) i6s. 6d. net. 

2) The Soils and kigriculture of the Southern 

States. By H. H. Bennett. Pp. xviii 4-399 
opiates. (New York: The Macmillan Co.; 
London: Macmillan and Co., Ltd., 1921.) I 
i8^. net. i 

Productive Soils : The Fundamentals of Sue- ! 
cessfkil Soil Management and Profitable Crop I 
Production. By W. W. Weir. (Lippincott’s j 
Farm Manuals.) Pp. xvi-f ^qH. (Phila- | 
delphia and London: J. B. Lippincott Co., 
1^0.) 105 . 6d. net. 

(4) Soil Alkali: Its Origin, Nature and Treatment. 

^ By Prof. F. S. Harris. (Wiley Aj^ricullural 

Series.) Pp. xvi + 258. (New York: John 
Wiley and .Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1920.) 135. 6d. net. 

(5) Text-book of Land Drainage. By J. A. 
Jeffery. (The Rural Text-book Series ) Pp. xx 
+ 256. (New York: The Macmillan Co.; 
London : Macmillan and Co., Ltd., 1921.) 
10.9. 6d. net. 

(6) Agriculture and Irrigation in Continental and 

\ ^t'ropital Climates. By K. J). Dovle. Pp. xv 
i -1-268. (I.ondon : Constable and Co., Ltd., 
f 1921.) 195. net. 

I'^T'^HE output of books on the soil is now con» 

I X siderable, especially in the United States, 
land it is ji^ratifyin^ to find that the number of 
^'agricultural students is so large as to justify an 
array of volumes such as now exists. 

(i) Prof. Funerson deals with the subject funda- 
;mental to a large part of the work — the geological 
'processes by which the mineral particles of the 
soil came to have their present properties, com- 
position, and position. It is no longer supposed 
that the study of soil is simply a branch of geo- 
[logy, because the vital parU played by biological 
factors is fully recognised. Nevertheless the fact 
remains that geological factors determine the 
whole structure of the soil, on which its agricul- 
tural value largely depends. 

The book deals exclusively with United States 
conditions, but it is of more than local interest. 
The method of handling the subject may be com- 
mended to teachers in this courftry who have 110 
book on similar lines ’dealing with Great Britain. 
In particular the illustrations and the models are 
distinctly helpful ‘in charactei*. 

Good#use is ^nade of the material collected by 
the^U.S. Soil and Geological Surveys, and therd 
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hre sketch maps to show the broad outlirfes of the 
soil regions and the main types of soil. One of 
the most important soil regions is the coastal 
plain, extending trom New Jersey through Texas 
and on to the south, which consists mainly of « 
sands or light loams. W'est and north of this 
region is the Piedmont Plateau, the soils of which 
are in the main rather heavy. A third highly 
important group contains the glacial and loessial 
soils, which include much of the wheat and corn 
belt. 

In addition to the account of soils there is a 
useful survey of tlie phosphate deposits of the 
Slates. It is not generally realised that the 
United States is by far the leading producer of 
rock phosphate, and claims to be able to maintain 
this position in virtue of its enormous untouched 
rcser\cs. Tennessee and Florida arc the most 
important sources. 

Altogether the book is one which cannot fail to 
interest the teacher in this country, while ihc 
serious agricultural student will welc('nnc it as a 
concise statement of the oiigm ol the soils of the 
United .States and will wish he knew of as gocMl 
an account of British soils. • 

(2) Dr. Bennett starts where Prof. Emerson 
leaves off, and, assuming the soils already formed, 
proceeds to describe them in detail and to show 
what agricultural systems have growft up on 
them. As an illustration : the coastal plains soil 
mentioned above is licre subdivided into eighteen 
divisions, of which by far the largest is the* Nor- 
folk soil. General farming predominates over the 
whole area, the particular (Tops being determined 
by the climate, which varies from subtropical to 
moderate conditions not far rcmcived from our 
own. The main crops, however, are cotton, 
maize, and tobacco ; about 70 per cent, of the 
United States cotton is produced on these soils. 
There are also many specialised areas an?? 
instances of crops or products which, at first sub- 
sidiary, have gradually assumed more and more 
importance, until finally they dominate a district 
or formation. The data are well collected, and 
there arc many tables of statistics, both in the 
main part ot the book and in the appendix, which 
the reader will not easily find elsewhere. There 
are numerous illustrations of normal agricultural 
practices and novel features which possess suffi- 
cient interest to justify special description. 

We know of no better account of the soil and 
agriculture of the Southern States, and, as in the 
case of Prof. Emerson’s work, the British teacher 
will certainly wish he had as good an account of 
the uses to which British soils are put. 

(3) Prof. Weir’s book deals with the subject of 
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soil i^^cncTally, not with the soils of a particular* 
rc^icjn. It is written for the practical agricultur- 
ist and for the student who wishes to farm rather 
than for the man who desires to become a soil 
expej-t, and the illustrations and the tables arc of 
su< h a Kind as will appeal at once to the man 
i[itetested in the biismess aspects of the subject. 
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illustrations of the important part pla\ed by lime 
and livestock as adjuncts to good farming. 

'I here is an excellent scalion on ploughs and 
other implements, and an interesting example ot 
a fraudulent use of soil anal) sis ol a kind we have 
not met with in this eountrv. We should not 
agree with the author’s unejuahlied statement of 
the Law of Oimimshing Returns as applied to 
fcTtihsers ; recent experiments in this country in- 
dicate that the return increases at first in a greater 
proportion than the amount of fertiliser used; not 
until a certain excess is reached does the return 
begin to diminish, 

(4) Dr. Harris’s book is entirely specialised, and 
deals with one aspect of soil only, viz. alkali, a 
sufficiently important subject, however, to occupy 
one man’s whole time and attention. He speaks 
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wdlh* great authority; as the Director of the Ut£ 
Agricultural Experiment Station he has hr 
unrivalled opportunities for studying the proble 
at first hand. By alkali is meant any soluble sa 
that makes the soil solution sufficiently concei 
trated tcj injure the plant; the salts include tl 
chlorides, sulphates, carbonates, and nitrates < 
sodium, potassium, and magnesium, and tl 
chloride and nitrate of calcium. In the authoi 
view these salts arise from desicc ated inland sea 
Most of them are actually neutral, but the woi 
“alkali” has so long- held the field that it is n< 
likely to be displaced. .Some idea of the magii 
tilde of the problem is couveycal by the stateme^i 
that more than 9,ooo,cx)0 acres (or 13 per cent.) < 
the irrigated land of the Lnited Stales suffer fro 
tliis cause. W hile the author de\c)tes his attentic 
largeh to pr.u'tical problcans h(' is cjiutc alive 1 
the sc'ientilic interest ot the matter, and he givi 
numcTous referenta's which will allow’ the studei 
to proc'ec’d further in the incjuiry. 

'Ehere are usedul lists ot iiuheator plants at 
descriptions of smut* ol the most t)pical of then 
Certain ol the Atriplex species are the last 1 
abandon an .likali Hat, V.irious methods a' 
d(‘s(iibed iiy whitii the ill eilects can be rnitigatei 
but the onh permanent cure is Hooding, whii'l 
bowe\er, must be acs'ompanied by adequa 
drain. ige cm it soon makes matters w'orse. 

(5) Lrof. Jeller), who w.is lor long m char^ 
of the Soil Deiiariment ol the Michigan Agricu 
tnral College*, and has now bei'ome Land Con 
missioner lor one of the important Stales rai 
w<iys, has publislu*d the book on drainage ft 
which he was known to possess considerab 
material. It is intended for the student, an 
prc*st*nts the subject in a very ('omprehensi\ 
form. Somo..of the experimental demonstratioi 
arc ingenious, and m.iny of the data will pro\ 
of interest to the teacher. In the United State 
as in England, the level of the wells is fallinj. 
though usuallv only slightly, the minimum lowe 
ing per decade for the entire country bein 
o 6<S ft. for dug wells and 217 ft. for drilled wells 
the maximum recorded is 4-66 ft. for the decad( 
The book contains some interesting illustratior 
of ac tual drainage problems which cannot fail ( 
help the student. 

(6) Mr. Dovle’s book deals with the specialise 
subject ol irrigation in its wider aspects an 
regarded as the basis of prosperous farming 

The most certain road to profitable productio 
is by permanent irrigation with good drainage 
in an equable climatCj free from frost. Undt 
these circumstances much of the uncertainty r 
farming is eliminated and the best condition? c 
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growth can be secured as if in a laboratory.”* 
This thesis is developed at length, and the author 
docs not confine himself to any one country, but 
ranges over much of the Hrilish Empire. The 
book will be found to help the aj^ricultural student 
who wishes to farm in the Empire, but is not cer- 
tain where to go H:)r what sort ol problems will 
confront him when he liegins. 

E. J. Russi M 

History and Method of Science. 

Studies i}i the History and Method of Science. 

I'idiled by Dr. Charles Singer. \ ol. 2, 

* Pp. xsii 4- 559 + 55 jilales. (Oxlord ; At the 
Clarendon Press, 19- 1.) 48.9. net. 

I N recent years there has been a great develop- 
ment in the study of history as applied to 
science, and apart from special journals and 
magazines dealing generally witli the history of 
Science, there is a constant accession to scientific 
literature of hisK^iical treatises, essa\s, and bio- 
graphies. Tlic present volume is the second ol I 
a series the aim of which is to help the stiuhmt 
to a conception of the true place of sfientihc dis- 
covery in the history of human thought, and by 
a senes of special papers to show the lines along 
which the accumulated mass of scientific know- 
ledge has evoh'cd. 

"Hie scope is wide, for the volume deals with 
such diverse subjects as hypothesis, science and 
metapii} sics, Ari'U 'th; and the heart, mcdid\'al 
astronomy, the siaentlfic works of (ialileo, 
Leonardo as an .inatomist, Greek biology and 
its relation to the rise of modern biology, etc. 
VVhctlu’r it is exjiedient to collect in one volume 
subjects diflering so widely in nature may be 
open to argument. At the same time, so far as 
w'e can judge, all the articles are of high merit, 
and many of them represent the work of years or 
even a lifetime. There must be few people 
w’hose minds are so constituted or whose know- 
leflge and interests are st) great that they can 
turn from reading ” Four Armenian ITacts on 
the Structure of the Human Ikidy ” to read with 
relish or profit the learned article on ” Archi- 
medes’ Principle of the Balance and some Criti- 
cisms upon it”; but the object of the editor was 
no doubt one of instruction and an attempt to 
keep open the wader channels of science which 
art^ daily liable to .silt up through the contract- 
ing power of extreme s[>ecialism. 

Mindful of these difficultjes, it would therefore 
be invidious to criticise each article. As the 
bulk 'of th» volume applies to history in 
tiie natural sciences, it will appeal most strongly 
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to biologists, and in this connection we may 
direct attention to the interesting article by 
E. T. Withington, ” The Asclepiadee and the 
Priests of Asclepius ” ; that by the Norwegian, 
H. Hopstock, on “Leonardo as Anatomist*';, 
and the very exact and accurate article b/ F. J. 
Cole on “ The History of Anatomical Injec- 
tions.” The editor, Dr. Singer, contributes fhe 
longest article in the book, entitled “ Greek 
Biology and it§ Relation to the Rise of Modern 
Biology,” amply, and indeed Apimsively, illus- 
trated. 

Altogether, the book is a credit to all those 
who have co-operated in its production, and con- 
sidering its get-up as w^ell as the price of every- 
thing connected wuth printing at the present time, 
its cost must be regarded as very reasonable, if 
not actually cheap. W. B. 

Our Bookshelf. 

rile Chemists' \ ear Hook, 1921. Edited by 
I'. W. Al.u'k, assisted by L. VVhinyate.s. 

\ ol. i, pp, \ 14422; vol. 2, pp. vii-viii4- 
423-1 142. (Manchester: Sherratt and Hiigtips, 

lyji.) » 

Ini*. new (alition of ” 1 he C'luinists’ Year Book” 
has been ie\is(“d in the st*clions on fuels and 
illuminants, cr} stallography, and cellulose, while 
the section on coal-tar has been completely re- 
written. There are some inaceuraeies to be 
noti<'ed in the section on “ NiHable Dates in the 
History of Chemistry,” but the numcrigpl data 
appear to have been edited carefully in accord- 
ance with recent w ork. "1 he section on acid and 
alkali manufacture is too brief to be of much 
value, though in some cases in which the book 
has been tested it has shown ^self *^superior to 
other more ambitious W'ork.s. The exact mean- 
ing of “percentage” in density tables, for in- 
stance, is given m cases where other compila- 
tions are cjuite ambiguous. 

Pure Thought and the Piddle of the Universe. 
B\ h. Sedlak. Vol. i, Creation of Heaven 
and harih. Pp. w 4 375, (London: George 
Allen and Unwin, Ltd., n.d.) 185. net. 

liiK aim of this book is praiseworthy in the 
highest degree. Untortunately it cannot be said 
to achieve success. The author tells us that he 
has already published a translation of the first 
two volumes of Hegel’s “ \Vjss(uis('haft ’ der 
Logik,” but it had failed to arouse interest. He 
has therefore conceived the idea, not of para- 
phrasing it literally, but of presenting what he 
considers and accepts as its esscmtinl meaning in 
his own words. Where he seems to us to fad is 
in not understanding tliat Hegel, so far as he 
makes appeal to pre.sent students, does so in the 
spirit of his thought and not in the now anti- 
quated form of its expression. 
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A Cirolof^ncdl hxLursion Handbook for the Bristol 
iJistncl. H) Prof. Sicioey li. Reynolds. 
Second edition. Pj). 224. (liristol ; J. VV. 
Arrijvc snntli, Lid., London : Stnipkin, Mar- 
shall, and Co., f.td., hj-ji.) 55. net. 

'IHr St ( ond edition of this useful handbook rc- 
prodiues the first jn all essential features. The 
author is. however, v\ell known for his untiring" 
inv( sti^Mtions into the geolo^’v ot his district, and 
the ret t nt researches of his pupils and himself 
have net (;ssi(ated a luiniher of minor alterations 
in the descriptive portion of the book. 

'riie clVuT additions relate* to the igneous rocks 
associated with the Carbfiniferous Limestone, and 
four out of five new text-figures illustrate the 
outcrops and exfiosures of tlu*se rocks at Goblin 
(x)mbe and in the neighbourhood of We.ston- 
su per- Mare. 

It is to be regretted that pag(*-references are 
lacking, not only in the list of illustrations, but 
also in all the other references made to text- 
figures. 'F. F. S. 


Letters to the Editor. 

I'ihc Editor docs not tudd liinisclj rc’;pon'itblc for 
opinions expressed bv hts lorrespondenis. Neither 
can he u*ridertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Natuwk. No notice is 
taken of anonymous communications.] 

Ruling Test* Plates for Microscopic Objectives: 
Sharpness of Artificial and Natural Points. 

'Fk.si plates for rnicroscopie objectives should con- 
sist of alternate opaque tuul triinsj)areut hues 
appro.ximately of the same width, and placed (ui a 
plane surface (not groovi's engraved on transparent 
material), Consitlerable ditliiultv has been found in 
producing such lines when the distance between them 
is less than about 1/2000 in. They might be made 
by ruling on ttun opaque films, and, so far as opacity 
is concerned, films of silver or other metals chemically 
deposited on glass would meet the case; but the in- 
trinsic strengtli of these films is greater than their 
adherence to the glass, and the vvliolc of the metal 
IS ttrn away by the ruling point when the lines are 
close together. In many trials I liavc never succeeded 
in ruling on chemically depositetl silver at even 2000 
lines per inch. 1 have found, hiiwever, that films of 
certain aniline colours dried on glass arc well adapted 
for the purpose, their opacity being so intense as to 
show a fair depth of colour even when the thickness 
of the film is a very small fraction of a wave-length 
of visible light. I'heir ailhercnce aho to the glass is 
greater than tlieir intrinsic strength, and, .so far as 
my crj^[)enen(.e goes, the limit to the fineness of tlie 
lines which may be ruled on them is not reached until 
the spacing of the lines is less than the thickness of 
the film. 

In ruling lines on such films the load on the mling 
point should be sufficient to remove the material of 
the film, but not to scratch the surface on which it is 
laid, and considering how soft the film is compared 
to glass or quart/, it seemed worth while to sec 


be noticed was the extraordinarily small load which 
^ mqst be placed on the point. Suppose, for instance, 
that it is required to rule at the rate of 100,000 per 
, .inch, the area of the point in contact wuth the plate 
I must not be greater than (1/200,000)“ in., and since 
a grain is roughly about 1/15,700,000111 of a'ton, a load 
j of I grain on the point will produce a pressure of 
I more than 2500 tons per square inch- Even hard steel 
, would not stand a hundredth of this pressure for long, 
j and though I am not aware that any accurate 
measures have been made of the pressure required to 
scratch glass, 1 should expect it to be less than 10 
tons per square inch. 

For ruling lines at 100,000 per inch, therefore, the 
, load on the point should be not greater than 1 /200th 
of a grain, and the holder in which the point is 
carried 'by the ruling machine would have to be made 
I with a very small mass, and counterbalanced. 

'Fo find out whether it was possible to grind steelT 
' f)oints to the requisite fineness, 1 began bv examining 
I the points of needles in the state in which they are 
sold. 

i 'Fhev varied In the degree of sharpnes.s, but their 
extremities were all si-imewdiat ])arabolic in section, 

; with an average minimum radius of curvature of the 
: order of 1/20,000 in, (Fig. i). 

; On trying to secure a finer point by grinding, it 
w'as found that, using the lightest pressure which 
could he applied bv hand to a needle mounted at the 
' end of a light reed, the point continually broke aw'ay, 
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Fii.s T to lu — {Tr.Tifi.l /><>;/» hoto^>af'h\ ) i, nrcdlc Averapr point 
Kold t, nerillr c'''’*nnfl nixler a lo.xd o( i , »vc broken v>oint 

, J, iiecdlr jkoftened tn show brndiiia; under tin- same load. 4, needle . 
j^rouiid under a load of i ^rain (about), 5, needle . dropped, ])omt 
downwards, on a rUiss plate; fall t in <, spine of oaotns (Opuntia) , 
j burl»s much sh.rrper than the .ipex 7, thistb? spine. R, gorse prickle, 

i g, stniRiMg-hair of nettle this is a ihiii-wallcd tube ; .1 diop of poisim 

I IS issuing from the end 10, br.Tinblc • uninaturc prickle ; older pncklei 

ai c not so sharp 

leaving a rough end 'somewhat less than i/io,ooo in. 
in diameter (Fig. 2). On repealing the process with 
a needle which had been slightly softened, the end 
tended to become cylindrical, and the cylindrical part 
broke ofT when its lengtJh was about two diameters 


w'lietlier a sieel j)oint might not be substituted for 1 (Fig. 3). (This cylindrical end is analogous to the 
diamond in the ruling process. , | “ wfire edge” left whea sharpening a rather soft'knife 

In Jo<^>king into this question, one of the first things I or chisel.) 
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Using an unsoftened needle so mounted that very, 
light pressure miglit exist between it and the grirul- 
ing stone, a point was produced which appcare<1 per- 
fectly sharp under a microscopic power of too 
(Pig. 4). flow’ sharp tliis really is is quite uncertain, 
lor pnob.ihiy the same appearance would bo presented 
whether the radius of curvature were one-half or one- 
hundredth of a waAc-lengtii of the light used in its 
examination. 

I believe, however, that, short of molecular dimen- 
sions, there is no limit to the sharpness attainable 
if suthciently light pressures are used in grinding. 

In ordei to get sum»* idea of tlu' chance vvliich 
a tine steel point would have of sinwiving when in 
use. I dro])ped a nc'edle wdgliing about 3 grains 


through a distance of 


glass surfaie. 
is sliown 




i.Z. 


/• 




I 


; 


I m. on a 
'I'he result 
[' 7 JT 'o'- ] Fig. 5. 

^ “ 'It w’ould seem, there- 

! I for<\ that though it might 

he ju''t jiossihle to rule 
lines s e p a r a t v d bv 
I 7 oo,ooo in. with a steel 
point, great care would he 
rei)mr( cl, especially in 
-| bringing the jxrint into con- 
tact with the film at the 
beginning of each line. 

What liappens in the 
])roress of grinding is in- 
(iieatc'd in Fig. 1 1 , a, h, c 
Suppos(‘ that .a trunealecl 
cone (a) is being gtound, 
and that the pressure he- 
lueen it and the* stone is 
at 111 st uniformly di'-tri- 
buted .dong the hiH' \1> ; 
as grinding proceeds it is 
e\)clenl (h.at tlu‘ piessuie 
near the small eiul will 
(limiiiish, owing to the 
iK'crssarv bending all rl 
she.u' set uj) .at lh.it pail. 
(d)nlinued grinding cathc r 
C.ilises the tip to bie.'dc olf 
(/>), or fcaans a quasi-i. \ lin- 
^ (Iric.d c’lul (r), according to 

I the brittleness or pliability 

^ ol ilur maleii.d. ('The* 

' wire - like end (c) is 

.iii.dogous to the “wire edge” foiiiiial wdien gimdiiig 

a sliglilly soft knifc' or elusel.) 

"The harder the inatori.d and the mor(‘ obtuse the 
cone, 1I1C neater to the geometrical apoc will the 

break occur. 

In the ground diamond-points which I havr* 

ex.nnined the c'nd is rounded, and the lines of diffrac- 
tion gratings ruled by them are inc'rely vea v shallow 
grooves, as may be seen if thin sc'clic'ins are made* 
of celluloid or gelatine casts (basts taken from a 
Rowland grating of about 17,000 lines per itu h gave* 
spectra nearly as brilliant as the grating itself, but the 
depth of the grooves waas not distinguishable even 
when viewed with an immersion twelfth objective, I 
have been told that in ruling these gratings the load 
on the point was 3 or 4 graijis, and if this is 
the case the whole of .the rulc:cl surface must have 
been sunk below that of the original level. In casts 
from some of my own gratings of 5000 [ler inch, the 
grooves, though^ shallow, cguld be readily distin- 
guished. Each groove was the full 1/5000 in. across, 
and I •know now that the* load on the point was 
excessive (see Fig. 12). * • 
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The natural edges of splinters of diamond olTer 
sharper points than can be attained by grinding, aiiii 
I belidve that the finest ruling could be made with 
such splinters, jiroporlv mountc'd, if they could be 
applied wdtli a sufiicientlv light load. 

Many ordc*r.s of plants fmni h.ud points, which, 
according to Hentham, should fu' catUxl “thorns” 
when developed from the wi^od, and “spines” or 
“prickles” when products of the epideimis. 

'These points .ire »)flen said to he “as sharp *as 
needles,” and at various times 1 h.ive c'xaminecl a 
gieat vaiiety of (hem in oulcr tt' ch'tcrinine .their 
leal dimciisuins Figs, p .irt‘ traci'd from photo- 
graphs, but only in the baths of l 4 )e spines of some 
racti have I found any n.ilurai points which 
.appro.uhed the slKu^ncss of a ircM'dlc'. As a rule 
“lliorns” are muidi blunter than “sj)in('s” or 
■ pi icklcs.” . A Mam OC R. 

<) Ikiring Crescent, K\elc‘r, .August lO. 


Biological Terminology. 

I siJsi'Kc 1 that tht're are many olhcis ol the rank 
ancl lilo lik<' mv^clf who have iollovved this corre- 
spondence and leel, lilce a man who is a bad guesser 
ol riddles, ili.u theie is .somevvhi're in the quc'stions 
askc'il by Sir AulKlall Reid a “catch,” aiul cannot 
vei sM' it. Of couise, h(* is too busy and c.unest a 
worker in sckmicc to ask mere 1 iddlcs, and many 
would be tlnmklul for a concise statement of vvluil 
h.as beiai gained ♦so iar. 'I he leading biologists If^ve 
held , aloof kitelv, and tlu' physiologists seem dis- 
inclined to answer the .qipeal niadt.' to (hem. Is this 
bccausi' .Sir .\tchd<ill Reid has convinccii both these 
gioujis, or liccause tiny tiri; imlihcn ni to thti issues 
taised, or because the) .ire waiting {<■)!' them to he 
put exidieilly and some proposals inado?* 

Sir Archdall Reid is lilx'ral enough to allow us to 
give up ior the moment the familiar examples of a 
“head” and a “si,at,”*and even the blaclc'^mii h ’s 
arm. The last ol these Is loo im.iginary a ca^e to be 
of much nse, for no one, so f,ir as 1 know, h.as pi o- 
(luced a sei i( s of, say, twenty geiK'r at ions ol bl;u k- 
smilbv, maU' .md fianak', and demonsltaled the clU'Ct 
or non-elfr('t of llio spia'i.il use of the blacksmith’s 
muscles on those of his tlerical descendant. I am 
sure hv will allow me 10 bi ing forward a simpler and 
lowlier example whic h ap|M'.n s in a book written by 
me and review id in Naiuri' of June 2, p. 419. 
Il is ( boson from the mode of arr.angement of the 
hair on the ventral siii f.ai e ot the domestic horse’s 
neck, .and 1 have eontendfd that certain patterns 
fouml hetc an* inhc’fited and proiluced by thi* 
frequenllv rejx-nted stimuli of fnction in draught 

hoisrs due to the collar. It may, I think, be 

granted 

(1) 'That the domeslii' horse is descended from a 
wiki form of the EquidEO, and it shares with the 

zebra, ki.ang, and onager a uniform sloi>e ol hair from 
the lower jaw to the chest. 

(2} That numerous and varied patterns are foimd 
in ])lacc of this “normal” slopi^ in a ci'rtjiin large 
number of horses to-day, and tliese are attrihul.alile 
to the friction of the iTioving collar through many 
generations. The inferenra here mav be wrong or 
right, but this does not affec't the hearing of the 

examfde on Sir .Archdall Reid's questions to biologists 
as to what they mean when thev speak of “acquired 
characters.” It is legitimate, therefore, to speak of 
a horse tn respect of this char.acttr as “norm.al ” or 
“abnormal,” the latter having patterns or reversed 
areas of hair, the former none. The normal horse 
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has ihus inheiitf'd the uniform slojM* of hair which, I 
belirvf, is (ommon to all mammals, but at some dis- 
tant periiKl of its c\’olution the abnormal hojse bej^aii 
to assume the incipient variation because its ancestors 
were* subject to friction from a collar sufficient to 
produce it, wliereas the normal horse and its ances- 
tors v;eif not. We may surelv to-day call tliesc pat- 
terns “acquired chara<'ti-i s, ” though tlieir initial 
stapes \\('ie too sliplit to be discovered. In such an 
iriqulrv as this, if vve* look avv.iv from the sbpht initial 
Stapes and (omi'nlrate atirntion onlv on fuliv formed 
“characters,” we become bennis( d l)y this unlortunate 
team witli all its implic ,il ions How doc's it help our 
vic'W of the mall'er to call bolli the normal ancJ ab- 
normal slope “acquired “ because lh<“ liorsc* inherits 
lhe potc'ntialit V (U i espoiidmp, thus to tin' stimuli cd 
friction'*' If we must do so, wc^ shall have to find 
some ft<*sh U'lm for the imlia! stapes and changes of 
structure' W'oiild Sunon’s conception c-mbivdic'd in 
the word “etipi.im ” not suit ihc'case^ On his hvj>o- 
thesis “cnprains” aie transmitted after tin- ojic'ra- 
tion of a suIIh w nt number of stimuli. 

W'iM Sir \rcliddl Reid then tell us what lie thinks 
of such initi.d vatiatioris as lire one I have* chosen, 
and wh.it we slmuld c.dl liuan, if not “enprams”'”' 
Thc'sc' ( onsidc'ral ions .nr' .iparf from the' c'omplications 
of inherit. nice intioducc'd fiv bi'^cviial reprcKluc tion and 
its shuniinp ejfr c t on variations. Wviiii^ Kino 

2 Sulfolk St|u,ue, ('heltcnham, .'\upust ni. 


The “Radiant” Spectrum. 

Tiir title refers to an inlc-resting optical effect ob- 
servi'd and desttilred mrin\ years ago l)V Sir David 
Brewsic'r (Phil. vSeptember, 1867), which appears, 

however, nevc'r to have* Inen sal isfaciorilv explained. 
When a 'mail brilliant source of light is viewed 
through a prism held in (ront of the* c'vc', a remark- 
able appe.it ance* is nofic’C'd, rcjiresented loughly in the 
accompanving di.igram (b'ig. i). In the continuation 
of the sjpoett um cif the* souice, iait considerably beyond 
ifs violet end, is s< en a patch of light consisting of 
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Streamers ladiating from a centre, as shown. A brief 
statement on tlu' cause of this eltect, as determiiu'd 
in an investigation in.ide by me, mny.be of interest (t> 
readc'rs of N vi uiu . 

The plienomenon is due to the diffraclion of light 
in its passage tbrougli the eye by the corneal cor- 
puscles. Were there no ))r ior dispersion of the light 
by the prism, the clilTracMion-halo wamkl ap)>ear to 
eo’n^ist of streamers surTounditig the source and radiat- 
ing from it dirc'ctly. The c'lTect of the dispersion on 
the diffraction-halo is to shift its nc'hrc^mntic centre 
towards the side of the slioiter w.ive-lengths- in fact, 
to a fx'iint lying considerably beyond the violet of the 
spectrum of the source, ecactlv as observed. The 
streamers in the ha'o reallv consist of elongated dif- 
fraction-spectra, and the elfect of tlie prism is to re- 
orient theni, so that thev now appear to diverge from 
the altered p(^sili<3n of the achromatic centre. This 
explanation of Brew^ster’s phenomenon is strikingly 
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confirmed by the fact that very similar effects may be 
observed in the diffraction-halo due to a glass plate 
dusted wuth lycopodium, when held in front of the eye 
along witli a 60^ glass prism. 

C. V. Raman. 

22 Oxford Road, Putney, S.W.15. 

August 12. 


Remarkable July Rainfall at Blue Hilli Mass. 

In connection with the present abnormal season in 
North-Western Europe, it mav be of interest to note 
that July, 1921, was not only the wettest July, but also 
the wx'ttest month of any at Blue Mill since observa- 
tions began thirty-six years ago. The co-ordinates 
of the observatory are (p -42° 12' 44" N., and 

53^ Every effort has been made to preserve 
ih(‘ integrity of the record. The total rainfall fpr 
lulv was 261 mm. (1043 'be normal rainfall 

for that month being ot) mm. (30? in.). There were 
eleven rainy days, and one on which a trace of rain 
fell. 

So far as frequency is conciTned, it was a normal 
month. 

It is difficult to characterise properly the rainfall of 
a sumnAcr month, owing to variability in the intensity 
of thunder showers. During lh(' [>ast month there 
were no remarlcablv henw downpours such as distort 
montldv totals Also ih(M'(‘ w'as on the last day of 
June a heavv rainfall wdiich, if allowed for, easily 
makes the fx-riod one of maxiniinn rainfall. Bv com- 
parison w'ilh long-jx'i'iod r('cords at New Bedford, 
68 km. south (107 ve.irsV .md Boston. t 6 km. north 
(103 years), it is evident th.it lla* rainfall of )uly, 1921, 
is the heaviest in a centurv. With the exception of 
August, 1826. when nt Nc'w Bedford 473 inm. w\as 
recorded, h.df of which, however, fell in 72 hours, the 
past month ran be regarded .as flip wettest period in 
this s('rti(>n for more than a eentnrv. 

Eurtln'rinore, this section of tin- Noith .'\tlantic coast 
is*evi(hnllv in a period of maxinunn rainfall. At Blue 
Hill the (bata are ns follows (in the upper row noriTTil 
ac;-vear-peri(')d r.ainfalK; in lower ri'ivvs the departures 
for 1920 and T921): — 
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Ai.fvandfu McAdih. 

1 harvard Inuviasitv, Blue Mill Ohserv.itory, 
Readvillc, Mass., August i. 


The “Philosophical Magazine.” 

A i.Firi'K which appears to have been widely cir- 
culated has reached me from the National Union of 
Scientific Workers virtually attacking the manage- 
ment of the Philosophical Ma^aLine. Will you allow 
me, therefore, hi ictly to say that the referees men- 
tioned on the title-page of that journal are frequently 
consulted, and that their services arc not so nominal 
as the writers of the circular suppose'^ 

I would add that, in mv judgment, the Philosophical 
Maf^aznie is well managed ; that a conservative atti- 
tude towards old-established organs is wise; and that 
it is possibh' to over-organise things into Hfelessness. 

Oliver T odge. 
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The Present Position of. the Wave Theory of Light. 

By Dr. R. A. Houstoun, 


I. 

T he emission theory of light prevailed for a 
century after Newton’s ^cath. During this 
time his “ OptickI ” was regarded as of equal 
importance as his “ Principia, ” and his emission 
theory as of equal value as his law of gravitation. 
Then, principally owing to the work of Fresnel, 
the emission theory was overthrown, and the wave 
theory established in its place. The latter in its 
turn has prevailed fot a century, but now in cer- 
tain quarters doubts are being expressed as to | 
whether it is competent to explain the results ot | 
l’?cent experimental work, and whether, after ail, it | 
^lay not be advisable to hark back to some lorm of j 
tmission theory, at least for certain liclds of work. | 
There arc Iw-o great diflerenccs between the j 
situation now and as it existed a hundred years 
ago. Then the wave theory under hVesnel pre- 
sented a clear and definite alternative to the emis- 
sion theory of New-ton, explaining certain decisive 
experiments in a simple and natural manner. 'Fhc 
critics of the wave theory at present are not so 
much hostile as neutral towards it. They present 
no alternative to Jt ; they admit its strong position 
tind also admit the impossibility of Newton’s emis- 
siv>n theory in the light of the experimental work 
of lo-day. But they direct attention to certain 
results Vhich they have diiru'ulty in reconciling 
with the W'ave theorv', and hint at somehow' com- 
bining thf‘ advantages of hotli theories. 

Another difference between now’ and a hundred 
years ago is tlic manner in whicli we regard (Uir 
theories. Then a theory was true or false; w'e 
were engaged, in interpreting the processes of 
Nature which existed independently of us and 
outside of us, and it was necessary that the true 
solution should be true for all time. Nowadays 
we do not so much speak of the truth of a theory 
as of its utility, or rather the truth of a theory ! 
lies in its utility. 'Fruth is what works. Conse- | 
quently we require of a theory only that it should ' 
be true for our day and our generation. A theory ; 
works if it connects tlie facts together and enables | 
us to predict new facts We can nc\’er penetrate | 
to the essential nature of things ; w e can only com- i 
pare them with other things. Physical theories are 
metaphors. When w’e say that light is propagated 
in wave motion, we mean that it is propagated like 
wave motion. This change in the attitude of the 
physicist towards his theories had been pretty 
w'idely adopted before the results of the principle 
of relativity became known,; the latter made (he i 
change of attitude knowm to the public. 

The criticisms directed against the wave theory 
at present arise from tw’o quarters, namely, the 
principle of relativity and the quantum 
phenomena. 

The spf'cial theory of j'elativity require.s that 
the mass of a System should vary with its internal 
energy, and that consequently radiation, including 
light waves, should have mass. In connection 
NO. 2705, VOL. loS] 


with this result a paper by Sir Joseph Thomson, 
entitled “ Mass, Energy, and Radiation,” which 
appeared in the Philosophical Maga^ne for* June, 
1920, is of the greatest interest and importance, 
not so much for its actual results as for the devel- 
opment it foreshadows. It is well known that tnc 
relativists operate with symbols and not -with 
physical ideas; this paper is “ attempt to help 
those who like to supplement a purely analytical 
trex^tment of physical problems by one which 
enables thern to visualise physical prcicesses as 
the working of a model ; w'ho like, in short, to 
reason by means of images as v\ell as by 
symbols. ” 

The paper assumes that all mass, that ol atoms 
as well as that of electrons, is distributed through 
.space with a density determined by the electric 
field at the place where the mass is supposed to 
exist, and that cnerg-y of every kind, kinetic, 
potential, thermal, chemical, or radiant, is f>f one 
and the same type, being the kinetic energy pos- 
.sessed by the particles which are supposed to 
constitute mass. Transformation of energy is 
merely the flow of the mass particles from 
place to another. Thus, for example, on this view, 
when a body gains kinetic energy, it is not because 
any of its mass partiides are moving faster; it is 
because the mass of the body has been increased, 
and the increase in the mass implies a |iroportional 
increase in the energy. 

We are not yet in a position to calculate the 
mass ol any one of these mass particles,, but at 
least 10^' are required to supply the mass of 
one electron. If energy is indivisible beyond a 
( crlain limit, the inverse square law' of electrical 
attraction cannot hold over more than a certain 
finite distance, , 

The distribution of these particles and their 
movement from one place to another are determined 
by the distribution of the lines of electric force. 
Tn addition to mass particles it is assumed that 
there are in the universe lines of (orce spreading 
through space, the electron being at one end of 
a line of force and a unit of positive electricity at 
the other. The mass particles are concentrated in 
the places w'here the electric field is strongest. 
Thus, for example, if the radius of an electron is 
fjnly one-thonsandth part of its mass 
will be at a distance from the electron greater 
than io~^® cm. The mass particles perform .the 
functions of both aether and matter. Compa’ring 
the physical universe with a living organism, we 
may regard the mass particles as the flesh and 
the lines of force as the nervous system. 

A light ray is consequently a jet of particles and 
lines of force moving sideways, the density of 
both varying periodically along the jet. Refrac- 
tion is exolained bv the action of the secondary 
w^ves emitted bv the electrons of the refracting 
medh’m under the stimulus of the incident wqve. • 

The paper is noteworthy, because it points the 
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The year *1887 wa.s the driest one of the nine- 
enth century in the British Isles. The year ‘1893 
as also very dry. A comparison of the mean 
dues for twenty-hve stations in England and 
/ale^, during the months of drought, with the 
)rmal*f()r 1881-1915 shows that the present year 
-ebruary to July) has the least rainfall — 49 per 
;n 4 .- — while 1887 (February to July) had 57 per 
nt., and 1893 (March to August) 65 per cent, 
considered, however, from the point of view 
frequency of absolute or partial drought periods 
individual places, the present year was sur- 
isst'd by both [893 and 1911. Although vve have 
id prolonged spells of hot wfather, the maximum 
lade lemj)eralures of 1911 have not been 



[ualled. W oodland and moorland fires have 
en extensive and frequent, especially in Surrey. 
In Fraqce the winter and spring were unusually 
lid and dry. Drought was severe in Marc h and 
UK?, and |>ersisted with onlv teinpoiary breaks 
the end of July. Paris rainfall, January 1 to 
ily 15, was 104 mm., tlie normal being 236 mm. 

1 Central and Southern I^'rance violent r.ain- 
orms cx'Currcd in July. Forest (ires have been 
TV numerous in Northern France and Belgium. 
The winter w'as abnormally dry in Swit7erland, 
ith comparatively little snow. Ivarly in January 
e-]Rhine and Rhone had shrunk to half their 
dinary volume, and the general lack of water 
lused great restriction of electrical services, 
he winter is stated to be the driest lor ninety 
.‘ars. Similar conditions were maintained 
roughout the spring, and June was .so hot and 
•y that rivers were 6 ft. below normal, and the 
lowdine on the mountains ‘receded more than 
)o ft. On [uly 28 a shade tempcTature of more 
lan 100® F., the highest s^nce 1870, was re- 
)rded at Geneva. 
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• In NTjrway, Denmark, and Germany forest and 
moorland fires were frequent in July after a spell 
of hot, dry weather. Central Europe generally 
does not, however, appear to have had the same 
degree of drought as North-western Europe. 
There was no rainfall deficiency in Germany in 
April to June, and temperatures, on the whole, 
were not unusually high, but drier conditions 
established themselves in July. In April Austrian 
temperatures were below normal, and rainfall, on 
the whole, above, in some cases two or three 
times the normal. In May, however, rainfall was 
deficient, and mean temperatures up to 7® F. 
above normal were experienced. Rainfall was 
also below normal at Budapest in April. 

In Russia the drought has been very severe and* 
prolonged, particularly in the south and south- 
east districts." Crops have consequently failed 
almost universally, so that a lainine of unparal'^ 
leled magnitude is threatened. 

'Phere is no information yet available from the 
bulk of the Asiatic continent. Winter snowfall 
in Baluchistan and the hills of the Punjab and 
North-west Frontier regions was the smallest for 
many years, but that in North-cast Persia was 
normal. The monsoon broke rather late in India 
(June 22), but in spite of a lack of rainfall in 
the Bombay Presidency early in July, afterwards 
relieved by a week’s rain, Indian rainfall has been 
quite satisfactory in general. Heavy rainfall, 
as.sociated with a gale in the Mediterranean, 
caused a sudden rise of the Tigris in April; later 
on a period of intense heat set in in Irak and the 
Persian Gulf region. This is the hottest weather 
experienced since the British landing in 1914, and 
a sftadc temperature of 128 9^ F. is stated to have 
been reached on July 16. If confirmed, this will 
constitute one of the highest shade ’ temperatures 
ever recorded. Normal weather prevailed in 
Japan in April, but heavy rain and floods occurred 
in certain legions in June. Rainfall at Hong-Kong 
between January r and April 30 was 217 mm., 
the normal being 295 mm. ; the temperature was 
not exceptional in April. 

In Algeria, April and May were cloudy, with 
rainfall above the normal, and rather low tem- 
perature. The Nile was below its usual IcvtI up 
to June, and the Blue vVas also low in May, 
owing to the lateness of the rainfall in the Abyss- 
inian mountains. In June a rainfall unprecedented 
for the season occurred in Lower Egvpl, a fall of 
22 mm. being recorded at Ezbekia. During 
thirty-five years measurable rain has fallen only 
on one occasion in June, and it barely exceeded 
I mm. Apart from this, F’gyptian temperature 
and rainfall were not remarkable during April to 
June, being somewhat above normal in some 
parts, and below it in others.. At Dar-e$-Salaam 
the total rainfall of .April and May was 25 per 
cent, above normal. 

There has been much hot weather in Canada, 
and rainfall, while by no means abijent, has been 
deficient in many p^rts during the last three 
months. It is stated that there has been no suA 
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long period of intense hot weather in the hisio^ 
the province of Ontario, and the same applies 
Lo the whole of Eastern Canada, where shade tem- 
peratures ranging from 95° F, to more than 
100® F. have been reported, llie heat has caused 
much interruption of work, and destructive forest 
[ires have been numenpus. The harvest will be 
xn early one, but, on the whole, is nearly up to 
the avei'age. 

New York suffered from several hot spells in 
)une and July, an unusual feature being the 
iccompaniment of exceptionally high humidity, 
^'hich intensified their effect. In the latter month 
the whole of the middle section of the country 
eastward of the Rockies experienced great heat. 
Ther#' does not seem to have been any general 
deficiency of rain. Further south the cotton- 
Ljfrowing districts had an excess of rainfall in July, 
and the crop will be very poor unless fine, dry 
weather supervenes. 

Little information is available from Central and 
South America, but British Honduras had rmn- 
fall and temperature below normal in April, rain- 
fall above, and tem}>craturc below, normal in 
May, and drought at the beginning of June. Peru 
has been suffering from drought sufiicient to re- 
duce the maize crop to half its usual value. 

In Southern and Western Australia tempeia 
ture was above normal during last summ<T in 
that continent. A shade maximum ot 108^ h'. ^^as 
registered at Perth on January 21, the highe''t 
on record for that city, and at Adelaide on more 


than one occasion the thermometer was 2^ 
higher. Sydney temperatures were, however, 
below the normal. There was a spell of dry 
weather in Victoria, South Australia, and New 
South Wales in April, but rain fell in May. Early 
in June there was heavy rain in many parts of 
Queensland and New South Wales, and in July 
heavy gales and rainstorms swept the country 
i from Sydney northward to Queensland, and 
I were followed by disastrous floods in the coastal 
; rivers. Later the weather in New South 
i Wales and Victoria was the coldest. exj^H rienced 
for a quarter of a century, and snow fell in dis- 
tricts where it has never J^cen seen befote. South 
Australia, up to June at any rate, had experienced 
a dry and unusually mild winter. • 
i The open winter in the Arctic regions has 
' caused an abnormal number of i(el)('rgs t(> be 
i scattered over a large area of the North Atlantic 
I Ocean, and conditions are worse for ships than 
they hav(‘ been for many years. 

Fo summarise, so far as information goes at 
present, the drought has been mainly European, 
chielly in North-west Europe and Russia. Canada 
has had extremely hot weather, but without a 
serious deficitnic) of rain. The season in Aus- 
i tralia has been abnormal, and there are indica- 
I tions of ahiK>rmaf conditions in other \}j^idely* 
I separated regions, notably Irak and Peru, The 
; onlv region of special excess of rain in the 
j northern hemisphere appears to have been the 
! Southern United States. ^ 


The Disaster to • the Airship R38. 


T Hhw suddenness of the catastrophe and the 
terrible death roll have directed the attention 
of the whole \^'orld to some aspects of airship con- 
struction. With the airship Britain and Ainerua 
have lost many valuable lives and a great amount 
of per.sonal knowledge irreplaceable at short 
notice. A tribute lo the bravery of ftie crew can 
be given with all sincerity, for some at least were 
aware ol the fact that the airship was a great 
experiment, arid on some important points 
designed without sufficiently exact knowledge of 
the conditions to be met. Not that anyone antici- 
pated a collapse so complete and Immediate as that 
which occurred, when the first warning was loo 
late to enable experienced members of the crew 
to use the parachutes provided. 

There have been less severe accidents to British 
airships in the past, but the cumulative effeet had 
been to give some confidence in their ability 
take appreciable damage without total failure. By 
taking the simple precaution of flying into the 1 
wind ori the outward p'art of a trial flight, an air- ] 
ship when partly disabled has hitherto been able | 
to return to its base quickly and safely. No j 
parallel Jo the estimate of five seconds from 1 
first warning to* fracture of the hull appears to*| 
ex is*; ] 
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It is loo early to draw final deductions from the 
accident, for the evidence is incc'mplcte, and the 
consequential i allures arc certain to mask, il not 
wholly to hide, the source of initial weakness. 1 1 
may be gathered from the reported statements of 
eye-witnesses on the ground and sqrv Ivors from 
the airship that the most probable clement of 
failure was some weak member of the hull struc- 
ture. The explosion, whether of petrol vapour 
and air or escaped hydrogen and air, followed the 
failure ot girders amidships. It has been sug- 
gested that the breaking stress might have been 
imposed by a rapid application of the rudder In 
an endeavour to produce the equivalent of a gust 
of wand from the side. Whether this he true or 
not, it is j)robablc that no one was able to 
estimate the forces which would result from the 
mana'uvre. Airship design as knowai lo us has 
been a matter of experience and guessing, and not 
of calculation founded tm scientific knowledge. 
Policy, first dictated by the Admiralty and more 
recently by the Air Ministry, has never given any 
effective opportunity for the accumiilatii^n of the 
scientific knowledge on which alone rapid advance 
in construction could safely proceed. 

In the early days of rigid airships the breaking 
of naval airship No, i at Barrow w^as followed by 
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a cessation of activity by the Admiralty, and not | 
until the early months of the war w.as airshij/ j 
unisiruction entered upon with \igour. Having- | 
neither knowledge nor experience of our own, | 
Itritain was reduced to copying, as faithfully as 
p(;ssil)le, such Orman designs as we were able | 
to tajHure. That lack of knowledge, and not a j 
( riiiMcssion to essential utility, accounts for the | 
present calamity may he inlerred from the fact | 
that the wahght of the girders and gas fabric w'as j 
niiu'h less than one-half of the gross weight of 
the ship, andLthat a modification of the proportions | 
of total weight could liavc been made for the • 
purpos(‘ of ■strengthening the girders had the i 
ncM essit\' l)e(*n fetreseem. ! 


• The Air Ministry has assumed a great responsi- 
bility by its failure, during the last two years, to 
provide adequate facilities for fundamental re- 
search on airships. Now, for the second time, 
airship development is to be abandoned, and no 
further research is to.be undertaken. This can 
be justified only if airship^ are always to be use- 
less, a decision which may reasonably be ques- 
tioned. Whatever may be the future of the air- 
ship, it appears to be true that the British authori- 
ties have never allowed it an opportunity of justi- 
fying itself, and the loss of R38 is not improbably 
due to lack of a fair field for the designer 
rather than to insuperable defects of the system of 
construction. 


Fuel Problems and Prospects. 

By Prof. John W. Codb 


^pnio “James forrest ’’ lecture which was 

delivered belore the Institution of f^as 
hinglnecrs by Sir (Icorge Beillty on June 28 was 
given the title “ Fuel IVoblcms of the Future,’' 
and is one of the most comprehensive and interest- 
]fig surveys of thcit sulijcct which the present 
^•writer has had the pleasure reading. Com- 
mcni'Tng with the proposition that “ civilisation 
on its {ihysical side is based on fuel," the lecturer 
piorecded to show what he meant by some pic- 
tures(jue and relevant illustrations, beginning with 
“ the IJndling of the lirst fire of dried leaves and 
branches by our prcdii.sloric ancestors,” which 
est.ihlished “ a new dividing line between man 
and the lower animals by mitigating the horrors 
<111(1* dangers of the darkness of night, and arous- 
ing social instincts." 

fhe more prosaic subject of the price of coal, 
however, soon found its inevitable place in the 
lecture, and it was indicated how every one of us 
is fieing peiialistal not only by the dearness of the 
coal sup{}Iied, hut also bv its inferior quality, 
.irising from the unwarrantable and unnecessary 
introduction of useless stones .and shale. This 
brought on a reference to the new Gas Act, with 
Its new principle of paying for “ therms," but 
not for inert material, and an extension of the 
jirimaplc involved to coal itself was suggested. 

If the ^as undertaking is in future to be paid only 
for the therms delivered to tfie consumer, it is en- 
titled to throw at least a portion of the responsibility 
on tile roalovvners and niinc'Ts by paying only for 
the jiotential therms received in the coal, and not for 
<h(^ inert and inferior materials, which are not only 
valueless and didrimental to economical working in 
the retort-house, but lower the value of the coke 
produced. 

Coal is, of course, the dominating fuel in these 
islands, and Sir George Beilby’s survey does not 
leave that in doubt; but the fuel position of the 
world as it is disclosed by the mo.st recent figures 
of production for all kinds of fuel is subjected to 
compreliensive review. If an authoritative, pro- 
pouncement were made that a new fuel w^as 
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available in these islands which could compete 
effect iv(‘ly with coal, or was likely to be able to do 
so in the near future, it w'ould arouse a natural 
ctUhusiasm, but, so far as this country is con- 
('crncd, no comfort of that kind can be derived 
from dispassionate consideration of the facts of 
the ca.se. The very interesting point is brought 
out, however, that Germany is faring, and indeed 
has already faced, the fuel problem of the im- 
mediate future, so far as she herself is concerned, 
by an extensive dcvilopment of the lignite 
industry. 

'I he glowing accounts of (his development which 
' have appeared in the technical Press during the past 
' two year.s may have struck us as exaggerated, but 
the solid fact remains that the output of lignite in 
Germany last year was 1 1 i,(){)n,ooo tons. 

This browm coal, though it contains from 40 
to 50 per cent, of water, is to-day by far the 
, cheapest source of thermal units. The deposits 
are often of great thickness, whii'h can be worked 
, open-cast and excavated by machlnerv w'ith 
relatively little manual labour and light capital 
charges. Victoritk (Australia) is also developing 
, extensive deposits of brown coal, whii'h are known 
to exist in Central Gippsland, and Canada is ex- 
I perimenting on tlie briquetting- and carbonisation 
I of the brown coals af Manitoba and Saskatchew^an. 

The other great source of fuel is oil, of which 
; “the world’s output for 1920 is estimated at about 
I 97 million tons, of which 


The United States produced ... 

64-8 

Mexico produced 

233 

Russia produced 

35 

Dutch East Indies produced 

25 

India produced 

... ... I 2 

Rumania prcxfuced 

M 

Persia produced ... * 

10 

Countries producing less than 0-5 

per cent. 

produced 

2-6 

Total ... • 

... ,... 1000 


:• The amount stems large, but is only some 7 
' per cent, of the fuel output of the world recI?oned 
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in tons, or lO per cent, in potential therms. * Sir^ 
Georgfe Beilby discussed the possible exhaustion* 
of these resources in view of the rapid develop- 
ment in the use of motor spirit for motor trans- 
port and of fuel oil tor transport by sea. He 
pointed out that it is only the rapid development 
of production in MeAco and the extensive interests 
of the United States in this pri^duction w'hich 
have prevented the actual danger of shortag-e in 
America from becoming acute, and gave a long’ 
extract from a statement by Mr. J, O. Lewis, 
chief petroleum technologist to the United States 
Bureau of Mines, defining the position in that 
country. The conclusion of this authority is that 
America is quite rightly concerned over the 
dt^nestic supplies of petroleum fre^m oil wells, but, 
on the other hand, there are hnowm deposits of 
oil shales which, in three States alone, promise 
to yield many times more oil than will ever be 
recovered from the oil uell?> of the United States, 
and that there is no concern as to the ultimate 
supply. He also believes it probable that even- 
tually alcohol could meet the American needs 
should gasoline fail. 

This brought Sir (Jeorge l^cilby to the considera- 
tion of alcohol, and to the inquiries of Mr, Walter 
Long’s Committee, and of the Fuel Research 
Hoard with Sir h'redcrick Nathan as Power 
Alcohol Investigation Officer. With alcohol one 
difficulty is that the most suitable raw materials 
for its manufacture arc as a rule also important 
focxlstutfs, but experiments in Burma appvar to 
indicate that the joint jiroduction of alcohol and 
paper from waste ri('e straw should Ik^ commer- 
cially possible, and research work for developing 
the use of cellulosiq materials in alcohol produc- 
tion is reported as in hand. Sir George Bcilby 
appears to think that the commercial production of 
alcohol on these or similar lines for local con- 
sumption wdll soon be established in various parts 
of the Empire, but that there is no immediate 
prospect of alcohol counting for very much as an 
imported fuel for use in this country. 

An interesting ac('oiint was given of what has 
been done in the winning and utilisation of peat, 
but a fundamental difficulty was stated in the 
following sentence : — 

When it is realised that the peat depo'^it in a good 
bog 20 ft. deep is only the equivalent of a 12- or 14-in. 
seam of coal, it will be evident that even an output 
of 1000 tons a day of air-dried peat involves the laying- 
out and development of an enormous surface. 

Prof. Pierce Purcell has been acting as Peat 
Investigation Officer of the Fuel Research Board, 
and TOO tons of air-dried Irish peat have been 
tried for boiler-firing and carbonisation, with 
quite encouraging results. But it will he under- 
stotxl that although the lecturer passed in review 
various fuels which had interest and value, he 
did not allows it to be forgotten that “coal is likely 
to remain the .chief source of fuel, not only for 
Gj^at Britain, but for the world at large, and that 
the problems of its winning., preparation, and use 
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•still occupy the foreground in all serious 
sideration of the subject.” He declared that ” the 
greatest of the fuel problems of the future was 
to decide what proportion of the total coal con- 
sumed it will pay to subject to a preliminary 
operation of carbonisation or gasification, with 
the object of sorting out the potential thermal 
units of the coal into groups of higher availability 
or greater convenience as fuels, c.g. gas, motof 
spirit, fuel-oils, and coke.” He pointed out once 
more that ‘‘ though the operations of carbonisa- 
tion and gasification involve the^expenditure of 
some heat, the loss may be more than compen- 
sated* lor by the increased \ali'ic of live new 
fuels.” 

Sir George Bcilby has been interested for many 
years in low-temperature carbonisation and its 
possibilities — in tlie production of a solid, smoke- 
less fuel for domestic purposes by the carbonisa- 
tion of selected coals at 550^ to (xw"" C. 
The matter is being taken in hand by the Fuel 
Research Board at its experimental station, and 
data have been acquired as to the yields and 
quality of the gas, oils, and coke produced 
under definite conditions; but, as the lecturer 
< learly indicated, the problem has two distinct 
sides, the technical and the economic, and it is 
very difiicult to determine with any ccrt?tjnly iW 
resultant of the commercial forces at work, which 
change tlieir value in such a disconcerting way. 
Hence this cautiously worded summary of the 
position : — “ My own belief >s that low-tempera- 
lurc carbonisation can only be established on a 
sound commercial basis with low' operating costs 
and a very moderate margin ol profit.” It is, 
however, to be hoped that the technical results 
obtained by the Fuel Research Board in its experi- 
ments, which should have a permanent value, and 
can be connected up with other i actors in con- 
sidering the commercial position of any such pro- 
cess, will be published as soon as they are a\ ail- 
able.' Information on this subject from an un- 
biassed and competent authority is wanted, and 
may serve to correct the extremes of laudation and 
coiidemnation to which wc ha\e become accus- 
tomed. 

(\)nsidering how' large are the fjuanlities of coal 
used for steam-raising, Sir George Beilby rightly 
directed attention to the possibility of a large 
saving ^in fuel without any considerable capital 
expenditure which might be effected if steam 
plants were kept in order and their w'orking pro- 
perly siqxirvised. Such supervision should 
begin, of course, with the coal itself, so soon as 
it becomes possible to exercase any reasonabU' 
degree of choice in that matter. The work ol Mr. 
Brownlie, who has undertaken quite an cxtcnsi\e 
survey of steam-raising plants in some of our prin- 
cipal industries, has been very useful in this con- 
nection. As the lecturer pointed out, even if a 
moderate increase in elliciency of 10 per t ent, wen- 
effected in the steam -raising plants of the (tnin- 
try, it would result in a minimum saving of 
7J million tons per annum. Mr. Brownlie’s 
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own fxpt:riencc leads him to take a much higher* 
>aving as a possibility. 

The last part of the lecture was given up to a 
lesenption of the new position of the gas Indus- i 
ry since ihe passing of the Gas Regulation Act | 
)f 1920, vvhic li instituted the charging for gas by I 
he therm and removed many useless restrictions. [ 
The new Act, which was based upon recommenda- j 
H>ns by the J*'ucl Research Board, W’ill, in effect, ! 
lot only make it possible to obtain and distribute j 
IS gas a portion of the volatile matter of the coal, ! 
)ut also peri??it much more extensive gasi- i 
ication of the fixed carlion. This should open out i 
|uite a new ‘field of efbeiency and et'onomy. j 
The lecturer refeyrecl in particular to one modern 
ievelopmcnt in tlic gas industry on these lines ■ 
vhich has been investigated with considerable ! 
horoughness during the last three years. The i 
iroress of increasing the yield of gas by passing a ' 
airnmt of steam through continuous vertical gas ' 
'etorts while carbonisation is being effected was i 
nvestig-ated by a joint committee of the Institu- j 
ion of Gas Kngineers and the University of Leeds, i 
ind the results were presented to the Institution i 


of Oas Engineers at its annual meeting in 1920. 
These results, including chemical and thermal 
balances obtained with different quantities of 
steam, were obtained from one Scottish coal, but 
similar work extended to English coals and carried 
out later at the experimentSi station of the Fuel 
Research Board has added^^ to our knowledge. 
“ We can now say with confidence that there is 
not only a vei^ substantial gain in therms in the 
form of gas, but also in the yields of tar and 
ammonia,” when the steaming process is 
employed. 

Sir George Beilby concluded his lecture by a 
brief summary and a reference to the present spirit 
of unrest, which complicates fuel and all other 
problems into which the human element enters.- — 

This spirit, as it is manifesting itself to-day, is fatal 
to ihc progress of reconstruction and development on 
any extensive scale, and we, whose chief interest in 
life lies in the control and use of the power and re- 
sources of Nature for the service of man, can only con- 
tinue to do the w’ork next our hand, while w'e cherish 
the hope that the better side of human nature, which 
We know is onlv temporarily overshadowed, will 
gradually reassert itself. 


The * ‘ Proletarisation of Science*' in Russia. 

By Dr. Boris Sokolotf (formerly Lecturer, Tetri^grad University). 


‘S(i('nre? W’liar is vdf'nce? It is onlv a tool in 
iu' hands of clever politicians.’’ From report of a 
)uhlic discussion on science hold in the Petrograd 
[\ilac(* of I.ahour, Septemher, ii)2o. 

S 'CIFNCF in Rus.sia is now passing through 
diflicult times. The experiments being 

tarried out by the Bolshevists in Russia are 
jpposed to It — how could it be otherwise? 
[everything -art, education, poetry- have been 

‘ proletariscd ” ; why not science? During the 
A'holc of the year h) 20 a campaign was bring 
:arried on against “bourgeois science.” In the 
[Vess and at special meetings complaints wTre 
iiadc of the reactionary tendencies of professors, 
their strange indiffereni e to politics, of the 

necessity of turning scientific men into advocates 
T the Soviet system. By the phrase the “ pro- 
etarisation of science ” the Bolshevists seem to 
jnderstand a reorganisation of the methods of 
scientific investigation, the broadening of its 
•)asis, and its practical applic'ation. But the real 
(lea at the bac-k of their minds is to make science 
.cr\e the ends of Bolshevism. This view w-as 
expressed as follows bv Communist speakers at 
he Petrograd Students’ Conference : — 

Comrade Lounatchnrskv i«; quite right in saving 
\hi\t science is now in the h.ancis of mandarins of 
:)OurgeoIs origin. We must appropriafte science; we 
mist make it pro’etarian. In the place of professors 
ind scientific men imbued with political indifference 
md bonri^t'ois ideals we must put real proletarians, 
learned mm who will be able to create''a Science which 
^vill be obedient to u?. 
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Such is the theory. d'lu' “ proletaris.ition of 
sc'ienrt' ” in this sense.* is a matter of the indepen- 
dent reconstru('tion of scientific methods. But, in 
practice, the “ prolctarisation of science " is quite 
a different thing. 

vSciencc is the crown of the human intellect; it is 
the sun whicli man has etoated from his own flesh 
and blood. It is necessary to re.ahsc that fh(' work of 
a man of science is the property of humanity as a 
whole. Science inhabits ihe domain of the highest 
altruism. Scientific w-orkers must be considered as 
the most valuable of men, the most productive e'ement 
of s(X‘iety. The premature death or a man of science 
means a great loss to the cmintry ; this must be fully 
understcK>d by the workers’ Government. 

Look at the death-roll of scientific men within the 
last few months, and you will see how great is the 
Joss of scientific energy in our country. If this prtx-ess 
of extinction of learne,d men continues at the same 
ralt*. Russia will be deprived of her brains. Free 
science is indifferent to ])oHtiCvS. (Petrograd journal, 
Science and its Worker’^, No. 1 : article orl “What 
is Science? ’’) 

.So writes Maxim Gorky, a supporter and faith- 
ful adherent of the Soviet Government. He 
writes, he tries to convince —whom ? Not, of 
course, the Russian intellij^cnisia, who know- the 
state of affairs, better than Gorky himself. 
Gorky’s appeal is evidently addressed to Bolshev- 
ists, to the Soviet Government. However, they 
can neither understand nor appreciate the appeal. 
Being men of simplified views— doctrinaires and 
politicians^— they cannot accept the fact that 
science must be independent of everybody and 
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everything. They think it quite right anc^ ad- 
visable to make scientific men “obedient” execu-. 
tors of the commands of the Soviet Government. 

During the last three years the “ Palace of 
Science registered the names of 420 Russian 

professors and scientific men who died from 
starvation. These are not occasional sad events; 
they constitute softiething regular, systematic. 
Letters which I ha\e received from my friends 
and colleagues — Russian scholars- — give a vivid j 
picture of life under Holslie\ism. I'or obvious 1 
reasons I cannot give the names of my | 
correspondents. j 

“Those two and a half vrnrs,” wri(<'s Ltof. X, 
*‘have been a continuous nightmaie. d lie Bolshevists 
declare us to be parasites and drones, and we have 
been deprived even of the sc anty lation allow t'd to W’ork- 
men and soldiers, 'i'hose of ns- -and not many w'ero 
so lucky — who had any sp.ue garments or jiosscessioas 
sold them in order to buy tocxl. '1 hose who had 
nothing sold their books, and that was the* most 
terrible. ...” 

A professor of philosophy writes : — 

It is easier for m(‘ than foi otln rs to understand 
Bolshevism. In it is something wild, sometliing ol 
the Russian recklessnc-ss, 'I'lu' expea iinc'nts of tln^ 
BoLlievixts remind me of the f'astein mountain 
tribes ; in tlie life of such tribes hhxKl-rc'vc'nge is 
closely connected w'itli j)rimitiv(‘ communism. 1 am 
rather int(*rcst<'d in the rk>lshevlsts, imp.art i.dly, <is a 
philosopher should he. I do not mind the water 
freezing in my room, that instead of hi end and meat 
I cat raw oats, or that r>n<' can wiitc and create in 
Soviet Russia onI\ during the summer niontlis. Ihit 
there is one thing which malces me despise th(‘ Soviet 
( iovernment, .and tliat is their endless lying. 

“No, 1 and lh(^ I>olsIie\ is(s cannot unclerst.uid 
c’ach other,” wiitc's the Mos(a>w Th-of. \\f “I, :'i\ 

old man, who can scarcely walk, whosc^ feet, on 
account of the cold winter, are sore and swolkai, am 
kept in solitary confinement. May (lod forgive them; 
they have their ow'n convictions ; 1 am not angi v 

with them, hut why do they try to fiighten me by 
stupid examinations? ^'esterday 1 was again taken 
to be examined. . . . They cannot understand that 
one can be devoted to science walhouf caiing for 
politics; no, they cannot understand tliat.” 

Not until 1920, after many cmiiumt Russian 
men of science had perished, did the Bolshevists 
establish a so-erdled ” sc'Icnce-ratlon. ” lUil even 
tills ration was repe.itedly^ reduced and some- 
times entirely stopped. 

What is the' attitude of scientific men tenvards 
the Bolshevists? This is a very complicated 
question. If we put aside the [)ersonal grievances 
which everyone now has owing to th(‘ grave < ( ono- 
mic situation, and consider the question from its 
logical side, we shall see liow' cc^mplicated it is. 
For example, there is Prof, (iredcskul, who urges 
the intcllifreriisia to join the Qommunist party; 
there is Prof. Behtgreff, who declares that all 
Russian men of science now abroad should return 
to Russia ; there Is Prof. Pavloff, the declared 
anti-Bolshevist. -As a geneVal rule, learned men 
are noL Communists; only a few of them have 
joined the party : Pokrovsky, the late Prot 
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/Fimiriazeff, Gredeskiil. I am unable to find any 
(vther scientific men who would sav ‘‘*vve Com- 
munist^.*’ A few Gommunlsts may be found 
amongst the young laboratory and Iccturc-room 
assistants, but all of them .ire quite unknown to 
the outside world; thev li.ive no scientific or 
public standing. Fhc m.im body of Russian 
Icarnc'd men is openly ()p])o*'-ed to the Bolslievists 
- — of course, among them au‘ various shades of 
o])inlc^n, very interesting and c har.u teristic. 

Another groiqi of sa\ants, amoi’iy'- them many 
promiruMit men, hold the view that they must 
defend the inteiesis of pure' scuaicf. 

As Russian cili/ens, wjicii wc arc* on I side our lahc')r.a- 
foric's and nnivei sitics, we sav. “Down with tlie 
Bc^lshrvisls ! “ TIk'V have hi'ougbl only d.amagr and 
shame to Russia, and can l)ring notliing else. But as 
seic'iilitic woikcrs we have another grievance. Rus- 
sian scicMicc*, (hat p.n t of cnllnre w'hich belongs to tlic' 
wh«>l<‘ of hnmanitv, inns! he* saved from annihilaticiii. 
\V(\ thc‘ seiv.mis of scic'nce, must do all in onr power 
to pre serve* hc'r in Russia, to save tlie lives of Russian 
men of seience, to reawalven her creative power in 
e>nr e'onnlrs. W'e must, for tlie sake of scie'iiee, make 
ce>neessions to the* Bolshe>vis(s ; they apjioint tlieir 
e'ommissaries (o onr laboratories and institutieins we* 
must not ohje*ef to this measnie* ; they put us undei 
,1 militaiv re*, gone* we' must vic'cept eve-n tliis. Wk* 
believe', we* know, lliat Bolsliovisin will .soon pass; 
meanwhile, we wiU do our best to }>roserve the* etent^l 
human cull lire- W’e* believe that scientific •work is 
cjiiite possit)l(* Liiukr lk)lshevism, in spite of the' Bob 
shevists 

'1 hc.'v did belie'vo in this, but now tlu'ir bt'lief 
is waning, though they are still re-ady to accept 
any kind of (ompreimise in or(k*r to preserve* 
sc'ience and sclent iiic institutions To this group 
belc:)ng the acad(*mie'lans Old(*nburg, I'iersman, 
BelilerefI, Prof, d'arasc vilch, Lasarelf, Rojdesl- 
vensky, and many othe*rs. 

'Fhen there is the* last group of Russian men of 
science, which embarrasses the other Russian 
sc'icntific vvorke'rs. 1 h(*se say : — 

We aic far removed fre^n fxilitics. Wc do not 
belie ve in the* BoLhevists ; vve do not consider them 
to he- ('ither idealists or re*volutionari(*s ; we consider 
them as men whe) sci/ed the' .State power by main 
force and now are- willing to govern the country 
by foice*. They sn{)j)ress every move*m(ait towards 
fie'edom; they eanneit (*ndnie any independence apart 
from themselves, because* they .are afraid that the 
freedom and independe'ne e of lli<* |>eopl(' will ruin 
Bolshevism. We do not believe in the Be>lshevists. 
Wc were vvitnesse*s of the .a[>penl of Lenin to the intel- 
lectuals w'hen ho asked them to ec>ll.ah(>ra((' with the 
Be)|shevisl s. That was a \ e'.ar ago But what did 
L(*nin mean hv “ collahoratiean ”? lo he his laekeys''' 

carry out his erders? We were witne*sses that this 
same' Lenin, v\ lio in Apiil asked the* intellectuals* to 
collaborate, in Mav shot many hundreds, and even 
thousands, of cdurafed people-. Why? 

No, vve do not bedieve in the Bo*sh(*vists. 

Such is the theory and the prae'lice of the ” pro- 
letarisation of science ” : in theory— the peaceful 
reorganisation of science*, in pract ice --Its destruc- 
tion, its exploitation for jiolitical purposes. 

At this stage of Russian life two principles are 
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in the must fateful way : one, which 
u/iites synthesis and analysis, which seeks the 
truth uf lo-inorrow, which has nothing- tO do with 
polities and political parties; the other, which is 
<‘[itnely subjective, full of personal ambitions and 
\i(‘us, whiih is devoid of analytic conceptions, 
iiiafis l)i;rn of the evils of to-day. 

Silence is struggling with politics for its free- 
dom; politics is struggling with science for its 
triumph It is a struggle whicli, alas! human 


j hi^ory has witnessed many times, but which has 
j always ended in victory for science. It did seem 
! that this useless struggle would not have to repeat 
; itself again ; yet now the fierce combat is going 
' on in Russia ; the old times of the Middle Ages 
have once more returned on the earth. The Bol- 
i shevists arc repeating in many ways the long-for- 
I gotten past, though they Ihc^^selves arc convinced 
that for the first time they are propagating a new 
creed. 


Physical Effects Possibly Produced by Vision observed by Dr. Russ. 


By Dk. II. 

rise and fall ol sc lentitic theories forms a 
i topic loi study almost as interesting as does 
the supersedence in liistory of otu: dynasty by 
auother. Nevvlon’s corpuscular theory of light 
was disi)laccd by the wavcj thc‘ury m much the 
s<imc way as the teaching of Aristotle supplanted 
the older view of Plato — that in vision emanations 
proceed lorth from the eye to strike the ohjecis 
looked at. But just as modern physical rcsearcli 
lias revived certain aspects ot the corpuscular 
theory, so the researches ot Dr. C. Russ (“An 
Instrument which is Set m Motion by \ ision or 
\)\ Provimily of the Human iiody,” lAincet, 
July p. 222) have recalled to memory the views 
of ITato. Pur these researclu's have shown that 
certain instruments react when the human eye is 
directed at them. 

OiK‘ iiisirumcnt usc'd l)y Di. Russ consisted ot 
a solenoid suspended by a single iibre ot imspim 
silk within a <'ase composed partly ot glass and 
jiartly of metal, in such a way that the contents 
were shielded from air-eurrents. Above the 
sedenoid was mounted a smaP permanent magnet, 
so that the suspended solenoid set itsedt in a con- 
stant meridian under the earth’s magnetic held. 
In aiiotlicr instrument the solenoid was replaced 
tiv a condenser, oppositely charged metal plates 
t)eing mounted outside the instrument-c ase. \Vith 
t)(^th instruments it was shown that a rotation of 
the suspended system oceurred when the ga/e was 
suitably directed through a slot in the outside 
casing. As to the precise details of the rotation, 
the description is not very (.lear, but It seems that 
when the gaze was directed to the centre of the 
suspended system no rotation occurred; when, 
however, the gaze was directed on either side ol 
the system, then that side* rotated away from the 
tyses some lo to 45 degrees, and then again came 
to rest. If the gaze continued to act, the deflection 
rrmained unaltered ; but if the eyes w^erethen closed, 
tlie index returned to zero. 

In earlier experiments the rotation of the instru- 
ment was directly observed by the human eye ; 
later, however, the instruments were fitted with 
concave mirrors similar to those applied to rcfiect- 
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ing galvanometers, so that the rotation could be 
measured in the ordinary way by llie movement of 
a s])ot of light on a scale. Besides demonstrating 
that rotation of the instruments occurred under 
the action ol the gaze. Dr. Russ also found some- 
what similar effects if the fingers were held near 
the instrument. 

Nothing definite is known at present as to the 
explanaticm of these effects, but Dr. Russ made 
the following preliminary alternative sugges 
tions : — 

1. That th(' effects are diu' to changes of tem- 
perature. 

2. That they are due to the electrical changes 
which aci'om])any vision and muscular action. 

3. That electrostatic forces are rcspcjnsible for 
them. 

; 4. 'Fhat the t'vc may emit electromagnetic wavi^ . 

(c'.g. visual, infra-red, ultra-violet, and X-rays). 

With regard to the above suggi'^tions, it may 
l)e said that temperature changes are not likely to 
: be the cause, lor hut objects placed in suitable 
positions near the instruments produced either no 
effects, or effec'ts very much smaller than those 
producible by c‘ye or hand. Electric changes pro- 
duced in nuiscde oV in ey<‘ can, I think, he safely 
I ruled out, because of their smallness and because 
of the clost'd rircults which the connc'ctive tissues, 
skin, etc., form over them. To demonstrate or 
to measure these caif rents, the retime or muscles 
must themselves be connected to the leads of the 
galvanometer. Dr. Russ aj^iparently ruled out the 
possibility of electrostatic changes being re- 
' sponsible, by finding that the directing of the gaze 
■ through a fine metal grid connected to earth 
(which would screen off electrostatic charges) did 
; not prevent the instruments from reacting to the 
gaze as usual. 

j Lastly, in favour of the pffect being an optical 
1 one (I intend X-rays to be included) arc the follow- 
j ing facts found by Dr. Russ : — 

( I. That interposing a column of water between 
{ the eye and the instrument reduced the effects. 

I 2. That the effects are very niuch smaller, or 
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.ire quite absent, in the dark. (Dr. Russ’s words 
.ire : “ 1 did lour tests which seemed to give a posi- 
ti\c eJfect.”) 

3. That if a strong beam of light be allowed to 
/all on the suspended system of the instruments 
the gaze has no longer any effect. 

There are no grounds on whicli a definite con- 
i^lusion can be based, But I think the inference is 
that the effect is an optical one. 

Measurements should therefore be made to see i 
what electromagnetic rays are responsible for the I 
effects, (i) Are they stopped by a thick slab of 
lead glass? If they are, they are probably X-rays, i 
(j) Are they stopped by aesculin or by naphthol { 
disulphonic acid? If they are, they are probably 1 
ultra-violet rays. (3) Are they stopped by strong , 
nnithy 1 -violet? If so, visual rays may be re- ' 

sponsible. (4) Are they stopped by a saturated i 
solution of ferrous sulphate in water? If so, then 
they may be infra-red rays. ■ 

In the next place tests should be applied to sec ! 
jf the rays obey the ordinary laws of (a) reflection, 1 
(h) refraction, (c) polarisation, [d) inverse squares. ' 
lu fact, everything should be done to correlate ! 
Or. Russ’s observations with know'n ph)sical ' 
laws, before metaphysical explanations are even 
thought of. .Since writing the above 1 have seen 
a letter in the Lancet of August (> in which Dr. 
j. D. Suttie points out that another conclusion , 
can be drawn from Dr. Russ’s experiments. For ' 
example, in the expc'riment in uhii h he lound that 
the side of the solenoid looked at rotated away 
from him, wTat Dr. Russ was really doing was to 
place the fixation point of his fovea co-ordinat<* 
w'ith the side looked at. Hut Dr. Suttie observes 


tlyit all other parts* of the solenoid would be 
•equally co-ordinate with some other part ol the 
retina, and that if all parts of the retina were 
equally active there i.s no reason why any move- 
ment should take place, since the lorce.s on the 
two sides would balance. Therefoie he argues 
that the effects obtained by Dr. Russ drive us to 
the conclusion that the fovea is ^ery supeiior to 
the rest of the retina m the degtee of its activity 
[If it were very inferior, tlie same ex{)lanation 
would equally hold good.-- -11. 11.), and holds 
lurther that the force (“if there be such ’’) “i.s re- 
tracted by the optical media of the eye in a manner 
similar lo light.” 

Dr. Suttie then goes on to suggest that “the 
deviation [refraction by optical media?] of the 
force would supply a valuable clue as to its nature, 
and that obvious controls would be to test persons 
whose retinas arc inactive through disease, or 
who suffer from opacity of the eye media (c.g. 
cataracts).” With these points of Dr. Suttie ’s 
letter 1 entirely concur. 

In his reply to Dr. Sultle’s letter Dr. Rus^ 
(iMHcet, August 13) writes: “His [Dr. Suttie’s] 
reference to cataracts as controls is surely a feeble 
suggestion.” To me, at all eveiUs, it seems clear 
that Dr. Russ has entirely missed the point of 
Dr. Suttio’s suggestion, viz. that tests on an eye' 
with a cataract would decide whether the effects 
found by Dr. Russ are due lo forces originating 
from eye stnu'tures lying in front of or behind the 
crystalline lens. Surely not a “feeble” suggestion 
at all, but a very valuable one ! It seems lo me 
that it is not in regard to this suggestion alone 
that Dr. Russ has misunder.stood r)r. Suttie. 


Obit 

Prof. G. T. Ladd, 

D r. GFORGE TRUMHULL LADD, who 
died at New , Haven, Connecticut, on 
August 8, was born at I’aiiiesvilk*, Lake 
County, Ohio, in 1842. In oSyg he became 
professor of philosophy at Bowdoin College, 
and two years alterwards, in 1881, was 
•ippoinled to the chair of philosophy at Yale. 
Later he was elected Clark 'professor of meta- 
physics and moral philosophy at the sainv uni- 
versity, a position which he occupied until 1905, 
when, on his retirement, he received the title ol 
emeritus professor. As a lecturer Prof. Ladd was 
well known in other countries besides America. 
Three times — in 1892, 1899, and 1907 — he gave 
courses of lectures in Japan, and in 1899 and 1900 
he visited India, lecturing in philosophy at the 
University of Bombay, „ and in the philosophy of 
religion at Calcutta and elsewhere. He was in 
England in 1911, and was present at the first of 
M. Bergson’s lectures on the nature of the soul 
at University College, London, in the October of 
that year. His writings are numerous, and many 
of them voluminous. Certain of his books have 
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been wudely used in the universities of the United 
.Slates and ol this country. 

So far back as 1887 Prof. Ladd published his 
“ IHements ol Physiological Psychohigy,” which 
was based, to a large extent, upon the second 
edition of Wundt’s “Grundzuge,” but had 
distinct merits of its own as an independent com- 
pendium and discussion ol the psychophysical 
material then available. A revised tditlon ap- 
{K'ared in 1911, A more important and original 
work of his is that winch saw the light in 1894, 
“Psychology, Descriptive and I^xj^lanaf ory 
as w^as said of it at ilie tunc : “Literally a weighty 
production, it turns th(‘ scale at three pounds 
avi^lrdupois. ” 

Prof. James Ward’s Encyclopiedia article had 
appeared nine years before, yet Prof. Ladd’s 
volume, in certain respects, broke new ground, 
to which, however, Prof. Ward’s article liad 
obviously prepared the way. In particular, 
the divisions of the book involved the complete 
abandonment of the old and vicious doctrine of 
“faculties,” and in it the conception w^as con- 
sistently adopted that the formation and de- 
v^elopment of a so-called faculty were themselves 
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prti iscl} the things wh^ch scientiHc ps^cliq* 
logy luuJ to e\{)lain. Doubtless the author was 
inclined to lay too much stress on the yicvv that 
the dillerent “ fai ulties ” all resulleti irom the coni- 
hinaiion ui the same elementary processes, and 
that each ddfert:d Irom the others by emphasising, 
so lu sjjcak, one principal kind of these processes, 
vvheteas the more fruitlul procedure has been that 
ot seeking to exhibit sui h “laculties” rather as 
diltereiitiations ot one common process. Never- 
iheless, Ills treatment ot tin* growth and develop- 
ment ot mental life, and especially of the higher 
loims ol cognition, is illuminating and suggestive. 
In regard to feeling, iu argues, but scarcejy m a 
convincing wa), against '(he view that pleasure 
and pain stand out .is the only distinguishable 
qiialitativi- dilUreixtns ( haraeterismg the primary 
experience vvi- d(‘signate leelmg. 

In 1895 Trol. /.add published a work entitled 
“ Philosophy ol Mmd . An !{ssay in the Meta- 
physics c)( PsveiKdogy,” in which were handled the 
jiroblerns whu h jisyi iiological science passes on to 
(ihilosophv foi a more lliorough examination 
proijlems started, ioi the most part, liy that modi' 
ot liiimaii cxpcfieiue vvhicli is desiTilx'd as the 
( ons( loiisncss ol sett, lie maint.ained that a mmd 
IS a ri'.'il being which is knowm as a self-active sui)- 
ject ol states and as standing- in manifold relations 
to ollfer beings. '1 he theory of psychophysical 
parallclisnt is vigorously critii'iscd by him, and the 
tlK'orv of mtcrac'tion defended. 

Ill the volume of Mind for 1892 IVof. Ladd gave 
an iiiteresting ai-rount of somi* ri'searebes ol bis 
(onrernmg the intUienre of the- of the 

retina upon visu.al dreams- - a subject that deserves 
more attention than it has hitherto received. He 
was ‘one of the tir.st to introduce the study of cx- 
fM-rimental psyc'liology into Ameri<ua, and tlie Vale 
psvehological lalioratory was founded bv him. 

As a philosofihleal thinkiT IVof. I.add was greailv 
influenced bs Lotze, wbr-ise “Dictate” he trans- 
l.itod into ivnglish. l^-rhaps Iiis most distinctively 
metajihvsical work is that entitled “A Theorv of 
Ivealitv,” published in 1899. It prc.sents a con- 
tinuation of the line of thought he had pursued in 
an earlier book railed “ l’ldlosoj)hy of Knowledge,” 
published in 1897, m which he had found that the 
cati'gories of the understanding are forms of 
realitv as well as of truth; that the knower has, 
in individual self-knowledge, an intuitive Insight 
int(v reality; and that other real existents are 
known by analogy of the self. Tn the metaphysical 
tieatise he tries to show that the universe consists 
of real beings of various grades, each grade being 
distinguished b\ the amount of self -hood possessed 
hv Its members. What we name “things” are, 
in truth, imperfect and inferior selves. Neither 
“things” nor self-conscious lives are mere mani- 
festations of an absolute mind, for all have self- 
activity and ri'lative independence, yet they exist 
together as a unitary system which is related to 
the absolute mind as object to subject. The 
activities of finite entities are, in fact, tw'ofold ; 
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thoy arc at once acts of the finite entity and acts 
' ol tlie absolute being which is their ground. 
In this last contention, it is true, he cuts rather 
than unties the Gordian knot; the conclusion is 
one which human thought throughout the ages 
has been striving to reach, but has never suc- 
ceeded in rendering logically tenable. 

Two other books of extctilive scope followed — 
the “Philosophy of Conduct” in 1902 and the 
“ I'hilosophy of Religion” (two volumes) in 1905. 
The latter is an exhaustive treatment of the 
subject from both the historical and the specula- 
tive points of view, and has scarcely received the 
consideration that is its due. Prof. Ladd’s literary 
activity was maintained to the end. In the last 
few years there emanated from his ptn a serie^ ui 
popular manuals bearing the titles “ What can I 
know?”, “What ought 1 to do?”, “What should 
1 believe?”, “What may 1 hope?”, and “The 
Secret of Personalit\ all of them thoughtful and 
replete v\ith the wisdom of experience. 

G. Dawes Hicks. 


I 1 'nE death is announced, in Science of 
I .August 12, of Mr. Lot'is Amu-ki Fischer, 

! physicist and chief of the Division ot Weights and 
i Measures ol the CnitceJ States Bureau of Stand- 
1 ards. Mr. Fischer died on July 25 last at the 
' early age of liltv-scwen vears, (udy a few weeks 
I after his distinguished colleague, Dr. F. B. Rosa. 
I'.arly iu lilo he joined liie old Weights and 
Measun-s Ollut* ol the L'.S. Coast and (/('odelic 
Survey, and during his eU'ven years’ service witli 
the sur\ev he ('arned out numerous tests for the 
stapdardisaliori of weights and measures, par- 
tiiularly of the length standards. This work led 
to the formation in 1901 of the National Bureau 
of Standards, in which Mr. I'lsi'licr took an im- 
portant part. He was imniediatelv appointed chief 
of the l)ivisi()n of Weights and Measures, and 
continued to liold the post until lus death. During 
this time he condui'ted numerous investigations ot 
scientilic and technical value, which covered such 
subjects as the standardisation of chemical glass- 
ware, screw-threads and gauges, the thermal pro- 
perties of various metals and alloy. s, the densities 
of water-alcohol solutions, the testing of watches 
and clinical thermometers, model laws for State 
weights and measures services, etc. 

In 1905 Mr. J’dscher organised the annual Con- 
ference of Weights and Measures of the United 
States, and afterwards acted as secretary to the 
organisation, which consists of national, State, 
and other ofLiclals interested in the promotion of 
uniform legislation regarding weights and 
measures, Mr. Fischer v\ as regarded as the lead- 
ing spirit of tl^c last decade in America in all 
matters concerning weight;f> and measures, yet in 
spite of the immense amount of administrative and 
technical work he accomplished, he also contrived 
to find time to carty out researches which have 
earned for him a reputation as one of America’s 
• leading metrologists. 
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Friends of the late Sir Norman Lockyer will be 
^lad to know that looi. has already been receixed 
tor the portrait medallion which is to he placed at 
(he observatory on Salcomhe Kegis lUll, but a 
larther sum of loof. te still required to complete the 
memorial. It is hop<'d that the med.allion will be 
un veiled in the autumn, and donors will be notified 
llie date. Contributions sliould be sent to the 
bon. secretary of the Observatorv C'ortK)ration, C’apt. 
N. McClean, i Onslow (iardf'Us, I.ondon, S.W.y. 

A I’KEl.lMiNARY mei'lin^ in connection with the visit 
of the Hritisli Asstniation for tlio Advancement of 
Scitaice to Hidl in Iia^ been convemnl bv tin* 

Lord Maxor of the cit\. Then' was a re]>i esentativc 
gathering* and a strong committee was foinual. 'the 
town clerk, Mr. 11 . A. laatoxd, and the mustums 
(urator, Mr. T. Sheppard, were nominated as bK’al 
boruitary seci claries for tlie meeting, and tlu' tily 
treasurer, Mr. T. C. Miliar, as bon. treasurei , 

In recent years an exliibition of liotanic.al mateii.al 
has been a feature of the Section ol Botanv at meet- 
ings of the British Association. d'h<' recorder of the 
Section asks us to sa\ that contiibutors who h.ive 
materi.d to exiiihit during tlie fortlu'oming lulmburgh 
meeting should communicate their tequirements at 
once to the IcH'al seenMary, Mr. \V. Wright .Smith, 
tlie Botanic (iaidens, Edinburgh. 

A rum TC meeting has been airangtal by the 
National Union of Si'ienlilie WorloTs to Ird^e placa* 
at 5.3a on Tuesday, Si'ptember 1 1, in the new Iniild- 
ings of the Medical Scliool, Edinhurgli I'nivcrsitv, 
for the di liverv of an addiess l)V Brot. 11 . Levy on 
“The Function of the Man of Science in Oiganised 
Research.” d he address w id Iw followed liy a di-'- 
ens-ilon to be ofiened bv Prof. 11 , H. 'ihirni r. Tb< 
meeting will be presided over by Sir Richard Cregor\ 

.A MM-iiNG of the Royal Meteorological Society will 
be held in the Natural Philosofihy Department of 
Edinburgh University on Wednesday, Si ptemlx i 7, 
at 2,30, when the following papers w'ill be ic.id- 
“ 'I'he Functions of a Scientific Society, with Speei,d 
Reference to Mc'tcorology, ” K. fL Hooker; “Meteoro- 
logy in Medicine,” Dr, A. Macdonald; ‘‘Some Notes 
on Meteorology in War-time,” C. j. 1 \ Uave , “'rbe* 
Diurnal Variation of Pressure at Esivdaleminr, i()i i- 
20,” Dr. A. Crichton Mitchell; and “'JIh' Natur.d 
Tendency low’ards Symmetry of Motion and its Ap- 
plication as a Principle in Meteorology,” Dr. S. 
Fujiwhara. 

The annual general meeting of the Institution of 
Mining Engineers will be held at Stoke-on-Trent on 
Wednesday, September 14, when the following papers 
will be read or taken as read The Adsorption or 
Solubility of Methane and other Gases in Coal, Char- 
coal, and other Substances,” by J. I. (iraham ; 
“Suggestions for -the Standardisation of Geological 
Sections, of Stiata proved in -Boreholes, Shafts, etc.,” 
by H. Roscoe ; and “Coal-mining by Steam Shovel 
in 'Alberta, Canada,” by G. Sheppard. The follow'- 
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ing pajters, which have already apjieared in tin- 
Transactions, will he o|H'n lot discussion: — “'I'hiid 
Rc|X>rt of the Committee on ‘ The ('ontrol of Atnuv- 
spheric Conditions in lli>t .md D(‘ep Mines Ob- 
servations of 'femjxit ature and Moist me in Dci'p 
Coal-mines,” by J. P. Rees; and “ ("hai actiristics of 
Outbursts of Gas in Mine-s,” by Pi of . If. Bi iggs. 

.Sir Ch H. Bkdkoki') has bei-n appointed honorary 
advisi'r to the Secietarv of Staf»- loi the ('olonit's on 
questions relalitig to pow ( r anti indusitial aleobol in 
the ('i>lonies and Proteeloi .aP s. . 

t 

Mr. B. a. KI'EN, hi'ad of the Soil Pin vies Depail- 
ini'nf, Roth.inist(‘d IxxjK i imental Station, has been 
.awarded .1 tr.i\<Hing lellow'sbip by the Ministry of 
Agrlcuhuie. IL- lias hdt for Aineric.i to insjiei l 
gemaal agi itailtui al ta>ndilioris in that country, w ith 
spec i.il reference to jaoblems on soil lailt ivation. 

Missrs. .S. a. lloixn s and f. A. D. ivies, of 1 ! M. 
DcmIvV.iicI, Poitsmouth, h.ave ri'sjiec'tiveiy becat 
.iw.irdc-d tju‘ scbolaislnp for I()JI of tin* Institution of 
N.ival Arc liitc-c. (s and the- Iwatl of Durham pi ol llu‘ 
s.ame institution. 

I'Rwai' is alie.idv piciJ.iring to relebiate on 
Noxembei the centi'n.uv of tlu' birth </? 

P.isteui. I'.ngl.mc! piobabK', in iier oM insular wav 
and hca usu.il indillei enc(' towmrd men of genius not 
lu'T owai, will Ic-t tlic‘ sacaed d.iv pass wilbonl imuh 
notice. But P.islcaii ’s w ot k lives ,and moves ,ind 
has its b<‘ing in every r(>milr\' of the woild. If evc'rv 
I'aigUsbinan .and l-aiglisli w om.an wlio has cause to be 
grateful to lum and his followers waiuld subscilbe 
sixpence, we slicmld obtain enough monew’ f(^i u !if(‘- 
si/e golden image of liim, and mon* than enough 
It is on(‘ of oiir nation, il disgraces tli.it tbeie is no 
nu morial to him in London. Why should we not 
next year wi[)(‘ that disgrruc' ofl our national slate 
Pfxar l.ondon, weighted with ^o m.mv dull and gtimv 
statues of U'sser men vvhosi- life and work are not to 
he namc'd in the same' breath with his! 'riieta* is .i 
gocxl bust of liirn at tlie P.asttmr Institute : so hd us 
h.ave a njilic.! of il, and let it st.and helw'cen Mivs 
Nighting.alc and Lord Herbert, in front of the Gu.aids’ 
Memorial. These three mcxnumcnts hear witness to 
th(‘ days wdien oiir sick and woundcsl in war- and in 
Iie.aci- likew'isi' dic'd like Hies for I.iek of protect ive 
treatments ag.airisl disc'.asc' and of anlisc'jdii' and 
aseptic surge-rv and nurving. Pasteur shall he.ir 
witness to our ic-deinption out of our ignoiance. 

'I'he Minisliy of Agriculture and Eisheric's and tlw' 
Royal Hortieulhual .Sixriety h.ave arranged to h'old 
an International Potato ('orileience in London on 
Novemhc'r 16-18 next. During the eonferenre, which 
will take* place at the hall of tlie Royal Horticultui al 
Society, Vincent .Square, the National Potato Society 
will hold its annual show, al which it is expected 
that most British varieties of potatoes will be ex- 
hibited. An exhibit di'aling walh the scientific aspect 
of potato problems is also being arranged, and it is 
hoped that workers engaged on potato problems in 
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all [i.uJs ill* vvoild will co-opcrate. 'I he pro-* 
(ctdiii^s \mI 1 oj)tn vvilli A. Daniel Halljs presi- 
(If'iitial addta ss on the morning of November i6. 

(a: I he l)ietding and selection of potatoes in 
(ifi at Ih it<iiii and the United States, and on wart disease, 
jK>tQr<> hhght, and other disrase*. which are botanically 
and ( co/uHincaliy im{)e)rtant, will he read, and time 
has hrrn allowed for tiieir discussion. Invitations 
to atU'iul the confer! ru< iatve been extended to the 
Dominii^ns and C.'olonies and to foreign countries, 
and It IS Imped that tht' meeting will be thoroughly 
rept esentalive fr^mi hoili the scientific and the com- 
meri'ial aspects. .Arrangements for the meeting are 
in the hands a commiiu^* representative c>{ the 
Royal Horticultural Society, the Agricultural Depart- 
ments of England, Scotland, and Ireland, the National 
Institute of Agriuiltuial Eotany, and the National 
Potato Society. ‘I lie chairman of the committee is 
Lord Lainbourne, and the joint secretaries are Mr. 
W. K, Dylves, of the Royal Horticultural .Society, and 
Mr. H. V. laylor, ol the Ministry of Agriculture. 

Ini-ohmaiiOn is to hand in a circular from the 
Bra/ilian IR'i>artment of Agriculture that henceforth 
the meteorological aiid astronomical (lovernment 
M'lviies united under the name “ Dircctoria de 
Mf'teorologia e .\slionomia ” arc to l>e separated, and 
\^H 1 !•(' liMown as the “ Dii (‘Ctoria < de Meteorologia ” 
.md " ()f)servali>rii) Niu ional ” respectivelv. 'The new 
Direcloria de Mctcorologia, of w'hich Senhor Sampaio 
Eerra/ has Ijcen made rliri'ctor, will, no doubt, lead 
to .1 desirable unification of oflicial meteorology in a 
vast country like Brazil, and it is to be expected that 
(h(‘ co-ordination of edort whicli should ensue will 
providi' material for the study of a climate which is 
more or less unknown except in general outline, 
d'he pulilicalion l^eforc the end of the present year of 
climatologic.al data of Brazil for the last nine >ears 
is anticipatc'd, and among the activities promised 
under the new directorate are forec.ist, aviation, 
coast.al navigation, agiicultural, and rain and flood 
set vices. It is pointed out that Rio Grande do Sul, 
Minas Geraes, and San P.aulo will continue their 
State services, but under th(' supervision of the Direc- 
torla, and that the Reclamation Seiwicc of semi-arid 
north-eastern Brazil wall retain its rainfall organisa- 
tion. Information on Iha/ilian cliniatoiogy will he 
gladlv given in answer to intjuirics, aiul the Direc- 
torati* lu>pes to ('\change pul)lications with foreign 
institutions. T h<‘ oflicial address is- Dircctoria de 
Mctcorologia, Morro do Cnsiello. Rio de Janeiro, 
Brazil. 

An interim rt'port relating alleged dangerous 
lights in kinemn studio^ has been issued l)v the Depart- 
mental Committee on the Causes and Prevention of 
Blindness, acting on behalf of the Ministiw of Health. 
Cases of inflarnmat ion of the eyes have been reported 
hv Sir Anderson Critcitett and others, hut fortunnl<‘ly 
these injuries ha\e been of a transient nature, and no 
instances of permanent serienis injury are recorded. 
\i cording to tin* evidence of experts, the trouble is 
due mainly to the use of very powerful arcs of the 
searchlight [lattern in an unshaded condition. Such 
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lamjA are considered liable to cause injury owing to 
the unimpeded access of ultra-violet^rays, and it is also 
possible that artists looking direct^'<at the lights, even 
if properly screened, may suffer o^ing to the intense 
visible light. Moreover, irritating .vapours may be 
givcji off by some forms of carbons and occasion 
trouble at close quarters. The ^Committee, however, 
considers that the possibilities of injury would be 
slight if all lamps were properly screened, and the 
evidence of photographic and other experts supports 
the view that these metliods of diffusion are also pre- 
ferable from the technical point of view. An assur- 
ance has been given by the Incorporated Association 
of Kinematograph Manufacturers that in future no 
open arc lights without glass filters will be used in 
their studios. Now that the source of the trouble, ^is 
recognised, no further action is considered necessary 
for the present. The Committee, however, remarks 
that the industry is in a state of development, find 
that furthVir research is desirable. It accordingly 
wclctmies the information that the Illuminating En- 
gineering Society is forming a joint committee to 
study these problems in detail. 

A co.Mi'LFTr list of awards and grants from the 
Rumfortl Fund for Research in Light and Heat forms 
No. TO of vol. 56 of the Proceedirgs of the American 
Academy of Arts and Sciences (July, ic)2i). In ])re- 
\ious publications in i()05 and ir)>^ dealing with the 
Rumford h'und, outHiu'.s of th(! history of the funds 
of that name of both the .American Academy and the 
Royal Society w'cro given, together with lists to date 
of the awatds. In the present publication the awards 
of the American xAcademy only, from the date of its 
foundation to the end of 1020, are given in chrono- 
logical order. The first award of the Rumford 
Premium w^as made in i<S39 fo “ Robert Hare, of 
Philadelphia, for his invention of the compound or 
oxyhydrogen blowpipe,” and the last recorded, that of 
1920, to “ Irving Langmuir, of Schenectady, for his 
researches on thermionic and allied phenomena.” The 
grants for research from the Rumford Fund extend 
from 1832 to i()2i), and the names of manv illustrious 
men of science appear in the list. The pamphlet con- 
cludes w'ith .an alphabetical list of recipients of the 
I grant. 

In Ills Croon ian lecture on “ Release of Function 
in thc‘ Nervous Svstetn ” (dcliveied at the Royal 
Society on May 5, and now^ published in the society's 
Proceedings) Dr. Henry Head has given an illu- 
minating suinmary of his great work in neurology. 
Dr. Head is the successor of llughlings Jackson, and 
the fundaiiuMital principle on which his investigations 
are based is the rule laid down by Jackson more than 
fifty years ago that “destructive lesions never cause 
positive effects, but induce a negative condition which 
permits positive symptoms to appear.” In other 
w-ords, in his interpretations of the clinical significance 
of the symptoms of injuries involving the central 
nervous system he-ha^ avoided the fashionable and 
►misleading device of accepting ail active manifesta- 
tyons of disease as the effects of irritation. “ Removal 
of a dominant neural mechanism permits the, activity 
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of lower centres to appear. These unfettered i^ani- 
fesiations are not fortuitous pathological states, but 
represent that part'of a complex reaction which still 
remains active.” Jh: is impossible within the scope 
of a note such as this to give any adequate idea of a 
lecture that is itself the highly condensed summary 
of tltirty years’ research into problems of great in- 
tuient complexity wftich have become obscured by 
<rre>neous methods of interpretation. Dr. Head’s 
woik is a brilliant example of th(' successful applica- 
tion of the true scientilic method in clini('al medicine, 
and is complementary to Prof. Slierrington's invc's- 
ligation of the same soi t of problems by the experi- 
uuntal method. Much .as llieir i (searches .are mis- 
understood and howevaa- in.idecjuate tlu; appreciation 
of their worth may be at the jxa^sent time, ther<' can 
bt?*no doubt that iji the tuture Head’s .and Sh(a rington 's 
work will be known as the outstanding achievenuau 
of British science in neurology and the borderland 
belwcen neurology and psychology. Dr. Head’s con- 
tribution to this gie.at <ulvance in knowhalge is well 
set forth in his Croonian lectuiaa 

I)k. j. Rru nih contrilmtes to the Scottish Naturalist 
(M.ay-June, ipai) an inU testing anahsis of the status 
of the wailrus as a member of the Hrilish fauna. He 
supposes tltat when the polar ice sheet exttaided miu h 
further south, and during its retreat in the late Ue 
age, the watlrus w.is a regular inhahitaiit ot liritish 
seas, and the evidence, though scantv, goes to show 
that even down to th<‘ si.\toenlh century it w.as regu- 
larly hunted by the islanders of Scoll.'tnd for (om- 
inercial purposes. In an analysis of tlie twenty-four 
tecords since 1800 Dr, Kitrlne coiK'ludes that .1 ch.ange 
in its status has occurred, and that it is now' only 
a straggler which chance conditions bring occasionally 
to our shores. Summer is predominantly the season 
for its visits, aiul its appearance in British waters is 
associated with tlie breaking-up of the winter ice of 
the Arctic and its gradual drift to sc.a under tlie 
iniluenco of ocean currents and winds. The majority 
appear to liave i ravelled from a westerly source towards 
Iceland, hrouglu tlietc by unusual devedopments of 
the Greenhind-Iceland-h'aroe occ\nic circulation. A 
marked decrease in the numbers obscr\ed in Btitish 
waters occurred after 1870, which Dr, Ritchie attri- 
butes to the activities of seal-hunters about that period 
in clearing the more soutlierly breeding-grounds o(f 
Greenland of their stocks. • 

In an interesting aiti('le on “ Snalces that Inflate " 
in Natural History (voh ji, No. 2), Mr. (1. K. Nohh' 
discusses the signifKamei^ of an .'iggressi\e w'aining 
fittitude assumetl by certain snakes w Ikmi disturbed. 
In Spilotcs puUatus uuwicanus. a harmless snake, 
lie found that the animal, when uneasv or in a highly 
nerv’ous state, inflated its rieek and vibrated its l.ail, 
recalling the warning attitudes of i:obras on one hand 
and of rattlesnakes on the other, dhe mechanism 
by which the snake is able to inflate itself is simple. 
The dorsal membrane of the trachea is an enormously 
expanded sheet capable of gr*eat distension, and the 
snake simply fills its lungs wAth air, closes the glottis, 
an(i, by means of its powerful 'body muscles, forces 
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the air into the trcechca, which then l)ecome.s dis- 
tendeil. Mr. Noble finds this habit doveiopiNi in many 
species T>f snakes, generallv harmless, belonging to 
quite separate families, and the mechanism is in all 
cases the same. He regard*! the <'haractcr as having 
arisen indepemiently in a numlx'r of unrelated groups 
of snakes, and as an Impressive ( x.miple of parallelism 
in adaptatit)!!. Similar e\ideni(' is not(‘d about the 
habit of \ihtating the t.iil when distutb(M|. While 
admitting tli.it both plienonuna ma\ he e.ilh'd w’arn- 
ing .atlitudt's. he vuggesU jh.it both actions may he 
viinplv inanih'sl.itions i>f an umxaufoi I nhlt' nervous 
state produced hv tlu' presi^rno.^ ul some distutbing 
f.K'tor, in the envirtMimenl , 

A lOMN m.'ip of Austiah.i loi the year i().2o has been 
issued l)\ Ml, H. Hunt, t^omnionw c.dlh Mi'teoro- 
l<*glst. '1 he (list rihut ion oi raint.ill in dithient parts 
of Australia is shown graphie.dU for tiie y(‘ar, .and on 
iht' leviase side tin re is a rainfall m.ayi for each of tlii' 
twidvi' months, l-bu' com jNirison a small maj) of Aus- 
(rali.i is giv< n for eai-li year from ii)o8 to i()2o, wliich 
sliows tho pi’rc<‘ni.ig(‘ of thr aie.a with the rainfall 
above the aver.agta In U)i8 c>nly 23 per cenl., and 
in Tpf<) only it p<*i lent., of the area received more 
than avai.ige rainfall ; in ii)2(), however, on 54 per 
ci'nt of tlie nn'.i r.ain frill w'as above tlte tiverage. 
d'lu' single she«‘t is admirably .arranged, and the large 
amomil of dat.i in no wa) ovenrowded. H affords 
,i sjMx'inien loi any ramf.al) org.anisation, and a 
similar sheet would be gieatly apiireciaiod by Ibose 
interested in r.ainf.all distrihution in any country. A 
.summary table and notes on the 1920 map are given. 
It is stated th.al the \e.ir will he memor,able on 
aci'ounl of the (omplide change from unpromising 
weather conditions during the eatly months t(^ wide- 
spread rains in th(‘ laltir half. The long (k'ought 
which h.ad prev.ailed ovei central and eastern Aus- 
tralia since the carfv p.irt of tc^iS was compleh'Iy 
brokrn up. d'he sphaidid t.ains during the greater 
p.'irt of tlie agrieullural season, April to Ortoher, an' 
said lo liave ri'snlK'd in one of the best harvests on 
record all througli the vv lu at-belt. Brief summaries 
of the rainf.all distiihutlon in i()20 are givx'ii for each 
Slate. At m.'iny stations in South Australia 1920 
was th(‘ wettest yc'ar on recoui. 

Mu. E. T. Ov'AYi !■ (Proe. R. Soe. Victoria, new 
ser., vol. 33, p]^. 1 15-32, 1921) has issued an 
ojitimistic estimate of the beneficial effects on the 
(limale and rainfall of Victoria and of the southern 
distiiets of New South Wales that may be expected 
froni irrigation. He illustrates the fact tliat the lee- 
vv.ard shoies of widi* arms of the sea h.'tve usually 
a higher i.iinfall than the windward shores by refer- 
ence lo the records from .Sjiencer Gulf and Pori 

Phillip. He considers that the extension of irrigatior 
in the Murray valU'y may have tlie same effect a? 
if the irrigated region were covered by an arm ol 
llte sea. He claims that higher evaporation will 
increase not only the Icical rainfall, but alsc 

that on the mountains in whiclt the Murray 
River and its tributaries take their rise, .sc 

that (he rivers will be magnified, and the benefits 
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fo the climate and the country will be so gre^t 
.md varied that “it would be hard to p^U any 
limits ” on them. The evidence for these esti- 
mates is not convincing. That the influence of irri- 
gation must he to increase the precipitation to some 
extemt is not likely to he questioned ; hut the extent of 
the ' intlucnce is uncertain. Mr. Quayle claims that 
iingation has increased the rainfall during the past 
ten \(‘ars, 'J'his period is, hovsever, too short to give 
any trustworthy evidence of a permanent change, as 
aie also the statistics quoted fiuin 1H85;. Similar [ire- 
di( lions have been made from other tueas where ex- 
tended irrigation happened to coiiuide with the welter 
fi.ait of a (limat'ic cycle l lie ahsenec of any increase 
of rainfall heside the itrigatid areas of Iig>pt sug- 
gests caution in reliant e on rcioids for S(j short a 
period as are availahlt* in V’u toria, 'espta ially as it is 
m a situation vclien' iiK'gnlar long-period variations 
in weathei are so likely to occur. 

MrssH.s. l.ONOMANs AM) Co. ui c to publish iu the 
autumn vols. i and 2 ot “ .\ (Comprehensive Treatise 
on Inorganic and 'I'lieoretical Chemistry,” hy Dr. 
|. \V. .Mellor, which woik will eonsist of six volumes 
in all. Vol. f will to a large ixlint be historical and 
introdurtory, and give a genc'rai. survey of chemical 
I (’search and discovery from the earliest times to the 


pr(c^ent day. This volume will also deal in detail 
with hydrogen and oxygen in their many forms and 
compounds. Vol. 2 will cover the whole range of the 
1 following elements and a systematic range of related 
I compounds : — Fluorine, chlorine, bromine, iodine, 
I lithium, sodium, potassium, rubidium, and caesium, 
j The same publishers also promise a new edition— the 
; fourth— of Dr. E. J. KusselTf “Soil Conditions and 
■ IMant Growth.” 

Mk.ssks. W. FIki'i-kk a.\d Sons, Lid., Cambridge, 

, h.ave in the press “ Notes and Examples in the 
d heory of He.it Engines,” by J. Case. The book is 
, intended as a companion to lectures to enable the 
I student to see at a glance the essential points of the 
subject and to help him with his revision for examina- 
tions. The engineer wdio has to deal with the^ele- 
' mentary therniod\ namics of steam and other heat 
engines should find the work of value, as all the 
Important fornuike In? may require are printed in 
' heavv type and easily found. 

I A usF.nii. catalogue (No. S(), August) of nearly two 
I thousand si'cond-hand books dealing with entomology, 

* ornithology, genc'r.il /iH>log) , and botany has just 
; been issued by Messrs. Dnlau and ('o., Ltd., 34 Mar- 
garet Street, W.i. It is obtainable upon application. 


Our Astronomical Column. 


L\ia.i- Mkiioks. -Mr, \\‘. 1 '. I )enning w 1 ites ; — “A 
lonsiderahlc numbe^r of unuMi.ilIv brilliant meteois 
observed at about thc' pericnl of lht“ recent IN’rseid 
dis))lay. (hi August 11 at uli. 28m. (i.M.d'. a veiy line 
obji'cl was rccorclcal .u Hiistol .md at v.inous pl.iees in 
South Wales, Near the end ol its flight it illuminated 
llv' firmaiiK’nt so stionglv that people at lirst mistook 
it for a flash of lightning. 'I lu meU'or fell from 
a height of from 75 to 5^ miles, and its path W'as 
over the region fioni Swansea to Harnstaplc H.iv. 
It was ditetted from the usual radiant point in 
reiTscus. 

“Another meteoiic tirei^all aj)peared at loh. 42m. 
G.M. r. oti the same night, it passed over Hcrksiiire 
at a hc'iglit descending from 78 to 45 miles at a 
veloiitv of about 40 miles per second. This was also 
a I’l rscid, and it w.is obsetved from Uristol and VViin- 
hornc, Dorset. 

“.Another brehaUwas sern on August 14 at ()h. 40m. 
G.M.'r, As \iew’ed from Nuneaton, W'arwickshire, 
hv tlu' Kev 1 \ 0 Carr-Gregg, it ciossed al is;e Majoris 
in a diri’ction from Snpens and Scor]>io. Onlv one 
observation has come to liand of the latter object, 
and a duplicate record of the path w'ould supply the 
nnccssarx data for computation ^^l tlu' fireball’s real 
i'csur''e in the air.” 

.Xncuint Eci-ii’sis. -Di. ]. K. I'otheringham was 
the Malle V lecturer this venr, and chose ancient 
(‘di))scs as his subject. IIi' noted the appropriate- 
ness of the choice, since Dr. Mallev had been the first 
to announce the secular acceleration of the moon’s 
motion from his study of the old eclipses. 

Dr. Fotheringham expresses surprise that Dr. E. W. 
Brown in his mwv tables of the mcK>n adopts the value 
6' per centurv vvhirh arises from the change in the 
eccentricity of the earth’s orbit; the ancient eclipses, 
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as discussc-d by Drs, FiXlit i ingham and (Jowell (mis- 
printed " Cavell ” on p. 25 ot the lecture), make it 
toler.al)Iv c'crtain thtiL the actual valia^ is 4" or 5^ 

' greaKT, and that the sun ha's aLo an acceleration of 
at Ic'ast 14'', prc'SLim.’ihly aiising fre)m a retardation 
ot tlie (‘arlh’s rotation. 

(Am' of the mcast definite lecords of ellipses is (hat 
1 of 'Thucvdides (.August 4, 441 im ), it has hitlierto 
' been infern'd that, ''im'e “ sonu' star.s hecame visible,” 
Athcins must have Ix-en close to ihi' central line, but 
Dr. Fotheringham shows that a magnitude of 10^ 
digits sufl'jc'es. In the eclipse of last A[)ril Venus, 
M('reui\. Ca jxdia, A'ega. .Arcturus, and Aldeharan 
■ were seen at places in the British Isles where the 
magnitude did not ( xeeed 6. 

In addition to (heir apiaii'ation to astionomy, the 
lecture shows the great valui' of several of these 
, I'dipses from the chronological jioint of view' ; in fact, 
(heir combination with Btidf'mvN and the Assyrian 
eponvm canons determines dates back to tin* tenth 
century B.r. 

, C.M.FNHAR Dafi s IN M KTFONOi oc, V. M. Jcau Mas- 
; cart contributes a paper to ('om/)/c.s- rcmiti^ of July ii 
' in whii'h he points out tlir desirability of dating 
I meteorological phenomena hv the sun’s longitude in 
! place of the calendar dat('. Owing to the txld frac- 
I tion of a dav that occurs in the length of the tropical 
I vear, the same calendar date corres|>onds with dif- 
ferent solar longitudes. There is, of course, no ques- 
! tion that M. Masirarl’s contention is sound in thetaiw' ; 
j but since it is almost inr\italMe that the observations 
I should be taken at fixed hours of the solar day, it 
I would involve ronsiderablv more labour to re-arrange 
) them in accordance with the sun’s- longitude, and it is 
j very doubtful whether -there would be any^adequate 
! .compensation for such extra w'ork. 
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Agricultural Research at Rothamsted. 


T he Lawes Agricultural Trust has recently issued ] 
a useful index to the activities of the Director \ 
jf Rothamsted and his colleagues. The index is de- | 
scribed as a “Report” for 1918-^0; but within its | 
>6 octavo pages it w'o u^ be impossible to report ade- I 
^uately on the work now^ in progress. 'ITc pamphlet 1 
states the aims pf Rothamsted, indicates the methods 
idopted in its scientific work, and mentions tlie i 
sources to which those interested in the investigations | 
nay go for fuller information. 

The aims of Rothamsted ha\c not changed, but in I 
recent years the soil and fertiliser problems inves- | 
ligated by Law’es and Gilbert have been studied in j 
new aspects; the Rothamsted team now numbers ; 
nearly torty scientific workers, and includc's chemists, i 
i^hysicists, biologists, pathologists, and statisticians. ! 
Whereas formerly the chief work might best have | 
jecn described as the study of the soil, stress is now ! 
laid rather on crop production. No possible means of j 
throwing light on the reasons for high or low yitdtl 
is neglected. The physical condition of the soil ; tlie 
factors which influence the supply of water to the \ 
plant or determine the mechanical effort required ■ 
in tillage; the character of the soil population 
and the possibility of control ; the gains and lasses 
of fertilising substances ; the precise (quantities | 
of fertilisers which different crops require; the j 
effects on production (^f competition within the soil 
and between the individual plants of a crop, or be- 
tween cultivated plants and weeds; the efTects of over- 
enm'ding on the aerial development of crops; the j 
extent to which attacks of insects and fungi reduce j 
the yield; the intluence of tliq year’s we.ather and | 
the cumulative effect of several favourable or un- j 
fa\ourabl(' seasons -all these questions <ind many 
ancillary subjects are now' engaging attention. 

With so many subjects under investigation, the 
metiiods of work required of the Rothamsted staff | 
(df(‘r many contrasts. No contrast is sharper than 
that which the element of lime introduces. A “time ” 
di‘'tInction may not have much imfiortance for those 
interested onlv in the results of scientific work; hut 
'li dealing with such problems as those which 
Rothamsted tackles, it raises considerations of very 
piMctlcal moment to the Diroclor and his staff. The 
study of the organisms present in soils has recently 1 


engaged much attention. Changes in the soil popula- 
tion were so rapid tliat little light was throwm on 
their development by the examination of an occasional 
sample. For a year, therefore, on every day, counts 
were made of coriain s|X‘cies, and now that *the 
year’s results have? come in it is found (hat even more 
frequent s.impling and counting will Ix' necessary. In 
a building adjoining the laboratory, in which a team 
of w’orkerN h.is been handling samples and studying 
the ceaseless ebangos in these Rotn.iinsied soils for 
3<>5 days in succession, witltoul even Christinas D.'iy 
for holidtu , there are otluT samples, faitlifully coi- 
leeted -and stortxi by Fqw’cs and Gilbert year after 
year for more than half a century, W’hich are now' 
awaiting the time w'h(‘n some chemist will turn to 
them for aid in untavelling the story of thti changes 
in bind in which wheat has bt'cn growing continuously 
since (lie .autumn (’if 1843 ! 

d'h(‘ f.ite of th('se old soil samples suggests that 
problems are not' lacking at Rothamsted. There has 
been a l.irge inen-a'^c in (he staff in recent years; but 
w'ith agricultural science — as with its raw' material, 
the soil- intensive cultivation increases output. The 
results, in a sense, an^ embarrassing. No sooner is 
a laboratory ready than its accommodation is ex- 
li.uisted, and the Trusters and Director must find more 
space or .see the problems of their staff condemned 
to involuntary “ pujiation. ” It is understood that the 
entomological staff '»has, for some time, been await-, 
ing a new laboratory, and that its construct ioh must 
be put in hand without delay it a “resting stage ” is 
to be avoided. 

Not the least satisfactorv feature of the work at 
Rothamsted is the; care and trouble taken by tin* 
staff to explain the bearing of its studies. This 
n'adiness must have been remarked bv many recenr 
visitors, and it is reflected in the admirably clear 
abstracts wliich the report contains of the more im- 
portant of the sixtv-one pn[)ers publislu'd withhi the 
past two years. The abstracts are an ringed in tw'o 
groups — sci(‘nliric and technical. \ suiiject is nor 
nei'essarilv dealt with in each series; frequently pub- 
lication in one or other form suffices. But nearly all 
the mat(‘rial embodied in the scientific papers is 
ultimately used in papers suitable for farmers’ 
journals. 


Scientific Research in the United States.^ 

By J. W. Wii.viAMSON. 


two papers referred to below, written by the 
Chief Physicist of tlie Bureau of Stand.irds, 
whose recent death is widely dcploted, though dealing 
only with the question of scientific research as it 
aff(^cts the United .States of America, will well repay 
the careful study, not only of British scientific 
workers, but also of all Biilish citizens who wish to 
form a just estimate of the part that scientific research 
should play in the national economy. In the first of 
the papers Prof. Rosa set himself to answer the 
inquiry: “Whether scientific research as carried on 
by the Federal Government is a luxury or a necessity; 
whether it is something to be enjoyed when tax^s are 

1 (1) “The Economic Importance of thr Scientific Work of the Govern- 
ment “ A lecture given before the Wanhineton Academy of .Snencca on 
May 20, I92*. Reprinted from the Journal of the Wanhington Academy of 
Sciences, vol. 10, Ko. 12. By Kdward B. Kos.a. 

f Scientific and Engineering W'ork of the Government.” Reprinted 
from the February, 1921, issue of Mfchannai Engtnterttt^. By Edwaid B, 
Rosa. 

NO. 2705, VOL. 108] 


light, and curtaih'd when taxes arc heavy; or w'hethcr 
it is creative and wealth-producing, and tlierefore to 
h(* increased .and developed wlum ex[)enses are ab- 
normally large and a he.ivy debt tiuist be liquidated?’’ 
In an interesting and informative examination of the 
national Budget he shouts that the appropriations for 
obligations arising from recent anti previous wars 
and for the War and Navy Departments amount to 
928 per cent, of the total, public works to 3 jx'r cent., 
primary Governmental functions to 32 per cent., and 
research, edutalion, and developmental work to r per 
cent. 

Prof. Rosa ])regnanlly observes: “One is l(‘d to 
w'onder whether the total burden of taxation w'ould 
not be lighter if the expenditure for scienlifi(' and 
developmental work were incr(*.ascd ; if, for example, 
it were one dollar per year per capita instead of fifty 
cents.” He answ'ers the question by a detailed 
account of how' the fifty cents per capita is expended 
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wli.if 'is a< <‘om|>lished thereby. We hnve not space 
fo dwrll on his icvirv\' of the work of the- various 
(lovermnent l)< |jartnients included in thf- classification 
of “rrs(.ii(ln r<lucntion, and developmental work.’' 
It enihr.ees the activities of the Af^ricadtural Depart- 
ment, the ( ieolo),fical Survey and the Bureau of Mines, 
the BunauK of Standards and of J’'oreij*n and Domes- 
tic (.'omim r('e, the Ca^asl Surve\ and the Bureau of 
laslicncN, the j 5 Lircau of Labour Statistics, the Woman 
III Indnsirv Service and the Children’s Bureau, Kdura- 
tional Woik, the Public ILalfh Servi(^, and co-opera- 
tion by the ( jovernmeni in Indnsttird Researcli and 
Stand.irdisalion. We ma\ note, however, that nearly 
two-thirds of all llie e\p( ndll ui < s made under this 
droup of services are foi the w 01 k ol il’e \^iicultural 
Department. 

To the s(i<*ntiric research desl^iH'd to deva-lop tlie 
industries of the cOimfrv Piof Rosa !ff**rs in more 
df'tail. lie lias no diflii nitv in showing llie necessity 
and the vahu' of an Incrtascd expimditure, wiselv 
applied, in this la id. In llie toui'se id a summary of 
his argument lie wi II savs • “ It is stu[iid and blind 

to think that because taxes .in' lieavy we cannot atfoid 
to do think’^ intc*lli^<ntlv. If a farmer’s barn burns 
down, he would not sell half his supply of seed and 
fertiliser to buy lumbir, and llien plant only half a 
crop. He w'Oiild, if necessary, borrow mone\ to buy 
more seed and plant a larger nop than usual in order 
to increase his income and p.av for the new barn more 
easily. Intelligent rescan h by the ( iovermnent, in 
eo-oprration with the industries, is like siad and fer- 
iiliser tc .a farmer. It stinuilales production and in- 
creases wealth, and pays for itself many-fold. It is 
ns productive and profitahU' in peace as in war.” 

If we put aside the temptation to ask why the barn 
was not insured aj^.ainst fiie, the illustration is apt 
enough for a wot Id painfully rccoverinf^ from the 
ravages of war. But America is not the only countiy 


j, where the superficial economists, appalled by the 
! weight of taxation, begin to economise by cutting 
down expenditure in the productive services of “re- 
search, education, and developmental w'ork.” It is 
a pity that Prof. Rosa’s paper will not be read by the 
“anti-w'aste ” apostles. It is easy to gain a reputa- 
' tion for economy by shouting loudly “We cannot 
’ afford it,” and ditVtcult to real£e that (here are some 
things we cannot afford not to alToid. 

In his second paper Prof. Rov,a usefully supplc- 
! ments his general argument in the first paper 
I by a careful inquiry into the actual expenses of 
i the various diparimcnts of bure.uix of the (iovern- 
' mciit. He begins hv admitting that there is in the 
; mind of the general public a feeling th.at the scitmtific 
J work of the (lovernmcnf is not carried on so success- 
i fully or so efficiently as it should he, and that it prob- 
I ahlv costs too much. In order to get an accurate 
; knowledge of (lovernment exjx'ruiitures and to ascer- 
tain liow they have increased in recent years, the 
I receipts and expenditures of all departments for the 
; last ten years were analysed, d'he analysis given by 
Prof. Ro'>>a is full of interest, and is illustrated by 
, sever.al ingenious diagrams. We have jiot space to 
I review' this analysis, but w (> m.iv note one conclusion ; 

, “The per eapita cost of the civil side of the Federal 
j Government in 1920 w.is only a little mote than half 
! of what it was in 1910 if measured in commodities or 
I in money of equal pin chasing power. During this 
I ten-vear period the weallli of tlie country had greatly 
' expanded, (he war had come and gone, the problems 
I of Government had enormously increased, and yet the 
I per capita, cost of these civil activities measured in 
j commodities hatl fallen to a little more than one-half. 

In face of these f.icts j^ieople are saying that the 
! Government is extravagant, inoflicient, and over- 
1 developed.” 'I'hat sort of criticism is not peculiar to 
i the people of America. 


Cotton Research in Egypt. 


T HIvRF has been for many years a gre.at deal of 
talk about research w'orlc on cotton. The 
Eiujiire ('otton Grow'lng ('ommiltee put research in 
the forefront of its programme, and it was originally 
suggested that a researcli iuslitute shou’d be estab- 
lished in F.gypt About the %ame time the British 
(a>t(on Industry Research Association w'as estab- 
lished in Manchester, but so far it has not done .any- 
thing in tile wav of cotton-growing exi'ept to discuss 
nit'thods of co-opei ation with th<' Empire ("otton 
(irowing (’ommiltee. d'he latter h.as, of couise, not 
been able to do much yet, owing to iht* time n(*('e$- 
sarilv invoh'cd in its reconslrui tion into the new' 
Empire Cotton Growing ( '01 [loralion. 

In the meantime, the Egvptian Goveinment took 
its own stefis bv setting up In May, 0119, a Cotton 
Research Board, consisting of represiaitatives of all 
the Dep.ul ments of tlii' Goveimmait which .are in- 
terested in cotton-growing. A very brief prelimin.arv 
repot t was publislied bv the Kesr.arch Board in 
March, 1920, and the first annual report embodving 
a review of the work done up to this date is now 
before us.’ 

llie report proper deals in about fifty pages with 
the experimental work which has been dom- on cotton 
during the year 1020. This work has covered a verv 
wide field, including bot.anical work on cotton and 
cotton-breeding (in which selection has .apparently 

^ First Annual Keport figaolof thtp Cation Research Hoard. Ministry of 
Aitriciiltuie, I’gypr. (r.overnment PiibHcAlions Office, Cairo.) lo p'a»trcB 
(M. wf) 
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■ played a .very much larger part than hybridisation), 

' the sc’ection and propagation of st'ed by the State 
domains, and a number of v.irietv tests. Experi- 
ments on spacing and on the clfc'Ct tif water on the crop 
j are descrilied, as well as lh<‘ work done in connection 
I with insect pests, espeei<dl\ the pink bolUw'orm, and 
' some mvcological research. The programme of ex- 
' p(?rimeMlal work for 1921 is also outlined. Much of 
the work is still unlinished,^ and certain parts of it 
will b<' jiublished liv the Departmi'nts concerned in 
other forms as soon as results ate available. 

'I'he Rese.arcii Bonnl h.as, however, very wisely not 
eonfmed this rejiort lo‘ its own work, but has added 
about 75 pages of re])orts on special questions con- 
, sidered hv llie Board, many of these more of an 
economic than of a purely scien title character, .and a 
number of useful summaries of various publications 
of the Ministry of .\griculture made within the last 
' few' years on subjects affecting cotton. There are 
also reviews of publications from other sources affect- 
ing cotton and some very useful appendices. This 
I supplementary matter deals with such questions of 
t direct economic importance as the development of 
i Pillion cotton in Egypt and its threatened supersession 
of the superior variety known as Sakel. It also 
rover the development of Pima cotton in Arizona, 

I U.S.A,, w'hich looked for a time as if it might prove 
! a serious rival to Egyptian. On the latter point, 
j however, Egvpt has probably derived considerable 
t^assurance from the very marked reduction of the 
I Pima crop (his year owing to the fall in prices. • 
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Among the publications summarised are twct of 
special importance by outside experts, who were 
Kdlcd in by the Egyptian Government to report on 
their cotton problems within the last few years, 
namely, Mr. p. A. Ballou, a West Indian entomo- 
logist, and Mr. H. Martin Leake, a botanist in the 
service of the Indian Government, These indepen- 
dent rf*pi>rts have beej^ of great value to (hose who 
are following the development of the cotton position 
in Kgyj^t. The appendices contain some rather dis- 
concirtmg statistics of the crop, an account of cotton 
legislation in Egypt during 1920, and a very useful 
summary of botanical research on cotton cairied out 
in Egypt up to 1918, along with a bibliography of 
the chief cotton pests of Egvpt. 

There is always room for difference of opinion as 
to the scientific value of the results achieved by re- 
search work, and no one who knows the difficulties 
un^cr which scientific workers in Egypt have laboured 
in the past would expect any very largo results in 
ihe short time in wliich the Cotton Research Board 
bas been in existence. These two years have, in fact, 
Seen largely spent in preliminary work, and indeed 
[he new research laboratory at Giza was scarcely 
inished when the report was written. But no one 
'an question the value of such a compendium of a 
^reat deal of the work that has been done in the 
)ast. The re}X)rt will form a useful summary for 
hose Interested in all the various lines of activity 
egarding Egyptian cotton. 


University and Educational Intelligence. 

Tiik Merchant Venturers’ Technical College, which 
aovides and maint.ains the faculty of engineering in 
he University of Bristol, has issued a f)rospec(us for 
he academic ye.ar U)2i-22. A prominent feature is 
he “sandwich” scheme, which engineering students 
lave the 0])tion of adopt Bv ihis arrangement 
he course of (iv(' years is divided into three periods 
f ten months each, which are spent at the Uni- 
eisity, and thre.e periods of fourteen, tv\o, and four- 
;*en months rrsf>cctivclv, spent in engineering works, 
lore than twenty well-known engineering firms in 
'reat Britain co-operate with the University for this 
'Tse, in many cases offering to receive students with 
^ducod, or (wen without, y^remium. The scheme 
rovides an opportunity for a thoroughly well-balanced 
ainlirg for the profession. 

Thk Edinburgh and East of Scotland College of 
•Agi iculture has issued a calendar for the year 1921-22, 
111 which a full account u( (he courses available at 
file college will be found. The classes are ai ranged in 
conjunction with the science, faculty of Edinburgh 
University, and two courses arc oyien b> students: 
(a) for the degree in agriculture conferred by Edin- 
burgh Universitv, and (/;) for the college diploma in 
apiculture. Part of (he course roi|uired for the 
University degree in forestry is also provided, and 
there are, in addition, a number of classes devoted to 
horticulture. A novel /eature is the five weeks’ 
course provided in January and February of each year 
for the benefit of farmers and others who cannot 
attend a full diploma course. The course extends 
over two years, the first being devoted chieflv to 
soils, manures, and farm crops, and the second to 
ipding-stuffs. and the management of livestock; in 
the coming winter the second ^part of the course will 
iu farmers co-operate with the staff of 

^ in investigating new conditions or special 
problems arising out of their farming, operations, an^ 
a plumber of useful papers have already been pub- 
lished dealing with the results obtained. 
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' Calendar of Scientific Pioneers, 

September 1, 1648. Marin Mersenne died.— A 

schoolfellow and friend of Descartes, Mersi nne occu- 
pied various ecclesiastical a|)jM>intmenrs, translated 
Galileos ‘Mechanics," cxyicrimented on sound, and 
was one of the group of emimtot men whost' meetings 
led to the founding of the Paris Acadnnv of Sciences. 

September 2, 1832. Franz Xavier, Baron von 2ach, 
died.- Kctinng from the Ausiri.m Army as a colonel, 
^ach bccaiiic the first director of the obsoi v.'itory ai 
Seeberg, ^ (lotha. His MonatUcJic C orrespoudetiz, 
founded in 1800, was lh«' forerunner of .SchumachtT’s 
A s ironoini sch c N a ihrtchi en . 

September 2, 1836. William Henry died.- -Awarded 
the Copley medal in 1809 for his .contributions to 
cJiemical hteratuie, Ileni^ exy^erimented on gases and 
enunciated the law connecting the pressure with the 
solubility of a gas. 

September 2, 1865. Sir William Rowan Hamilton 

died.-~-.Af ter a remarkable career as a student, during 
which he wrote mathematical yiayiers of a high order, 

A twenty-two, became 

Andrews professor of astronomy at Dublin. For mnnv 
years a correspondent of De Morgan, he was, like 
him of a speculative mind. He is best known for his 
“Iheory of Systems of Rays," his prediction of 
conical refraction, his “General Method of Dynamics,” 
and his discovery of quaternions. 

September 2, 1883. Cromwell Fleetwood Varley died. 
“-One of three brothers who were nil concerned with 
the early tclegrayihs, Varley did valuable work in 
connection with the Atlantic cables. His J^rolhcrf 
Samuel Varley, was a pioneer worker on the dynamo. 

September 4, 1784. C^sar Francois Cassini de 
Thury died.— 1 he third of the five members of (he 
Cassini family who l)ecamc members of the Paris 
Academy of Sciences, C(?sar Cassini is best known for 
Ills trigonometrical survey of France. 

September 4, 1882. William MaogHlivray died.— 
Macgillivr.^y in 1841 hecame professor of natural his- 
fory at Aberdeen. His “ History of Birds” was ynih- 
lished in 1837-52. 

September 5, 1902. Rudolf Virchow died.— Placed 
m the foremost rank of y)athol()gists by the pnblicntion 
of his “Cellular Pathology” in 1856. Virchow for 
many years was director of (he Pathological Institute 
at Berlin. In hater life he rendered important ser- 
vices to ethnology, anthropology, and nrchieology, and 
as a public man he was instrumental in transforming 
Berlin from one of tlu' most unwholesome of cities to 
one of the most healthy. hhe centenary of his birth 
occurs on October 13, 1921. 

September 6, 1996. Ludwig Boltzmann died. — A dis- 
tinguished worker in mathcm.itical physics, Bolt/- 
niann studied the work of Clausius and Maxwell, 
and hccame an aulhoritv on the kinetic theory of gases 
and on thermodynamics. He held chairs at Grafz, 
Munich, I.eipzig, and Vienna, 

September 6, 1902. Sir Frederick Augustus Abel, 
Bart.y died. — One of the first pupils of Hofmann at 
the Royal College of Chemistry, Abel in 1854 became 
chemist to the V\har Ofitice, a post he held for thirty- 
four years. Ih* made valuable researches on ghn- 
cotton,^ with Dewar invented cordite, and was an 
authority on petroleum and coal-mine explosions. He 
served as president of various institutions, and in 1893 
was made a baronet, 

September 7, 1882. Joseph Liouville died.- An en- 

ginoer in the Fonts et Chnussi^es, Liouville resigned 
his position, devoted himself to the study of mechanics 
and pure mathematics, and from 1836 *to 1874 edited 
tho^ Journal de Math^matique. To Liouville and 
Regnault Kelvin was much indebted as a .student. 

E. C. S.' 
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' Societies and Academies. 

Takis. 

Academy of Sckoces, August 16, — M. L^on (luignard 
ill till* (hair. I.. Maquennc and E. Dcmoussy : The 
r( sf)ir.iiion of leaves ia n vacuum or in atmospheres 
in osygen. Intracellular r(‘spiration and normal 
rcsfiir.ilion, which somi* author .s have viewed as 
li.uiiig a eoinnion origin, proceed in reality from 
(littfri'iu causes, and .should be regarded as auto- 
nomous fum tions, as much hy their internal working 
as. Iiy their influent (.* on (tie life of the plant — P. 
Vulllemln • A new parasitic fungus in man, 
sf^ora i^audaveitus C. Nordmanii : R^anark on a 
leifiit communir.'ition. I'lirlher details of the methods 
of ofiservatlon in hc(< rfK'lirome stellar pholomVtry. — 
K. Ledoux-Lebard and A. Daiivlllier : The utilisation of 
eonstant electromotive forci^s in radio-diagnostics. — 
E, van Aiibel ; rije influence of tenif)erature on the 
viscosity of normal liquids. The foraml.i proposed is 

n log ((-) - f), 

where </' i'' the fluidity or reciprocal of the viscosity, 
B is the critical temperature of the liquid, and m 
and n are two constants. As a consequence of this, 
the Increase of fluidity for a given rise of tempera- 
ture is iriv(‘r«ely pro|>orlional to (B- /), 'J'he validity 
of tly relation proposed is proved hy comparing the 
fluidities calculated from the formula with the experi- 
mental data of Thorfic and Rodger, Hcydweiller, and 
Meyer and Mylius.— P. Woog : The dimensions of 
.‘he molecules of the fatty oils an^ some phenomena 
of moliTular solutions. — H. OauU and R. Wckk : The 
additive propc'rlies of the ket(%enolic douhk* Unking.— 
E. Chatton : The reversion of scission in ciliated 
orgmiisrns. -- E. GryiilcHt : The histological pnx^ess of 
f.itiv osteoporosis of traumatic origin.— VV. Koskowskl 
.'ind E. Maigre ; 'I'ho pnralvslng action of methvlene- 
iduc on the parasympathetic nerve-endings. 

CAnit 'I'owN. 

RoVHI Society of South Africa, lul\ ?.o. Dr. A. Ogg 
ill the ch.iir.- E. j. : Some observed rc'sults 

of the eflect of sunlight on lead storage cells. A cell 
exposed to sunlight is {kt cent, less e'ftlcient than a 
similar ('ell shielded from tlu’ direct ravs ; the useful 
life of the cell is diminished by approximately 25 pcT 
cent, hv the effect of the direct'ravs of the sun.— E. J. 
Haiulin : "J'he effect of evaporation on tin' efficiency 
of lead storage batteries. Ily using a “topping” of 
i in. of paratTin the amp.-hour elTiciency of a battery 
u. is increased hy 17 per cent. This is more eco- 
nomical than “topping” the hatterv with distilled 
watiT to counterbalance the effect of evaporation. — 
Dr. J. D. F. (illchrlst : Note on tlio pectoral fin of 
iIk' sole, Acliirus capensi'^. 'I'he pectoral fin is repre- 
s('nt('d by a small vertical fold of epidermis with rudi- 
mentarv ravs, situated on (he body below and con- 
cealed hy the ojx'rcular membrane. It functions as 
an accessory organ in respiration. Suggestions are 
made as to how it mav have arisen nn<^ as to how 
the charactf'Ts .acquired have become horedilarv. 
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x Editorial communications to the Editor. 


♦ or more sections are not a new feature, hut parti- 
cular prominence is given to them in tins year’s 
programme, and it is hof)ed that ifwy w ill become 
increasingly important in iuture years. 

Such ciianges as these may be said to marie* the 
aecep^atfce of the view that many nuanhets of the 
Association atteiul the annual nua^tin^s, not to 
listen to papers on their own subjei ts, hut to 
bocom(‘ acquainted with the chief dcvelof)nlents = 
in other subjects. Tlie Association has no 
(l*c1re^\i it resolves itself into a sorites t>f meetings 
of specialised sections having no communii.ition 
with each other.^f that were its function, could 
1 h‘ satished by Hrran|i.;ing for simiiltaneoiis jinnual 
meetings of the physical, cwCmical, geologi(al, 
zooltv^ical, and t>ther scientific stK'icties at selci lt'd 
provincial ct^tit s. A far heller purpose is scr\('d 
by regardinij a meeting tif the A^i^bciation as an 
occasion Jor \videninf.; lntere^^l in sciifiUilit' w oi k 


Telegraphic Address : PHUSIS, LONDON. 

Telephone Number: GERRARD 8830. 

... 

^ The British Association. 

A 

Tear’s meeting of the British Associa- 
X tion in Edinburgh will make, v\ c belu've, 
the beginning ot a new epot'h in the lnstor\ ol the 
•Association. About a \ear ago it was pointed out 
in the Times, as well as in our own columns, that 
('onditions are now tlifftTcnt fipm what thev wt^re 
v’hen' the Association was founded in iH^i, and 
«hrit for such a body to dtnelop it must adapt itself 
t(. the changed circumstances. The Coum il, in a 
spirit w^hich should be characteristic of all scien- 


gencrall) , not only among those actively engaged 
Ip It, hilt also’among' tlie geiu'ral public. Ojipor- 
lunity must, of course, be provided for workan s in 
partii'ular fii'lds to exidiang^e views wihh one* 
anotht'r, hut the main idea should be to deal with 
lines ol ad\ance in winch Uirgt* groups of members 
are interestiai, and these should be pri‘sented in 
such a wav us to he intelligilile to a general scienti- 
fic assembly <is they are, for example, at a h'riday 
e\cning discourse at the Royal Institution. 

T'lie number of sis tions is unimportant, * pro- 
vided only that se[iaratc* rooms can be fouiul lor 
them and that they rijiresent actual gioups of 
worktTs in spcs'ifrc fields. riicre might, il nei es- 
sarv, be twenty sections, in each of wdiich a tlozen 
or niori' ai live iinest igators sat around a table 


tific bodies, Was not sJovi, tx5 recognise this n«ed, discussed their own special problems, 

and a meeting of representatives ol all sections addition there should be, on caidi 

was summoned early in this year to consider what meeting, two tir three joint confer- 


changes might approjirialely be intr(.Kluced now or 
contemplated in the near fnture: As a result, 
several departures from custom have been made, 
and will be followed at the Ivdinburg^h miH ting. 
The addresses of presidents of sections have 
hitherto been delivered usually on the day follow- 
ing the*ift augural meeting, hut this year they will 
be given at different times — those of Sections R, C, 
D, E, and I on Thursday; of Si'cticwns A, F, 

J* on Friday; and of Sections L and M on . 

Monc^^. fThis will give members of the As.socia^ 
tion ^Tr'^portunjty of listening to several ad- 
dresses if they wish. Some* of the addresses will 
also be used to open dl>scussioos, this again being* 
Rvjfew depafture. Joint discus^^ns between two 
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dices in which outstanding' point.s of progres- 
! sivc scientific knowledge are displayed for the 
benefit 6f all members, so that biologists may 
Uani what astronomers, physicists, and chemists 
are doing for the advancement of science, and in 
their turn enlighten workers in other domains of 
natural knowletlge. The evening discourses do this 
to .som(^ e3ttent, and the joint discussions also ( arry 
out the idea. What we suggest is that the Asso- 
ciation should continue to develop these lines of 
w'ide appeal in order to extend the ground of 
common understanding. 

So far we have referred only to the interests of 
the members themselves, but the As.soclation has 
also a duty to the general community. It meets 


C 



34 


NATURE 

^ % 


[September 8,, 1921 


)oar by year in different parts of the king- 
dom in order to direct attention to scientific 
work and stimulate local effort and sup- , 
port. Only a relatively small prop<l|tion of 
the ijopulation of any centre “Svill 
members, but a large proportion can appreciate 
the spirit and service of science and understand 
the of scientific knowledge and metfft>d in 

the conduct of provincial and national! affairs. The 
Citizens’ I^ectures were instituted by the AsstxMa- 
tion for this purpose, and k would he ^orth' wt^ite 
to arrange for the delivery of a gj^ple of these at, 
say, five o’clock, in the aftern(x>n, in additioif tO 
the usual evening lectures. Whatever is done to 
create interest and belief in scientific aims and 
work among the general public is to J;hc benefit 
of science, affli It is the privilege of thf* Assoc'ia- 
tion to fulfil this lu^ctipn. 

An f)rganisation which is approadiing the cen- 
tenary of its foundation cannot readily be motlified 
to make it lit new conditions of vitalits, yet th# 
,Asso('iation is re-shaping itself^ and is thus mak- 
ing lts(df strong to survive for many years yet as 
the annual Parliament of sc'ienca^ in lh(‘sc islands, 
riu* Edinburgh meeting promise's to bt' a memor- 
able ( Vent in a long and w'orth\ recoid. 


Science in the Middle Ages, 

Mediaeval Contributions to Modern ( reilisation : 
A Scries of Lectures delivered 'a C ollege, 

University of l.ondon. Pklited by Prof. F. J.-C. 
Hearnshaw. With a preface by ITnest Barker, 
Pp. 268. (London and .Sydney : (ieorge (1. 
Harrap and Co., Ltd., 1921.) lo.s. hd. net. 

P ROF, HKARNvSHAW has produceej a volume 
of a valuable type which is happily be- 
coming more and more C(3mmon. It is a com- 
posite book, written mainly b^ professors at 
King’s College, where it was given as lectures 
last winter, anti the various chapters hang more 
or less closely together as an account of the debt 
which the modern world owes to the Middle Ages. 
This is a conecptlon of history which has gained 
ground in recent \ears, and is specially connected 
with the name of Benedetto Crocc. We arc 
coming to see that, as history is a living thing, ahd 
the present nothing but the realisation of the past, 
that part of the past deserves our most serious 
attention of which w* can say with most assurance 
that it lives and moves in and around us to-day. 
Prof. Hearnshaw has applied this conceptioft to 


\he Work of the Middle .Ages — i.e. to the millennium 

lying, broadly speaking, between the fifth and the^ came the ^intermediate and 
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•fifteenth centuries of the Christian ersu fJe has 
selected writers who de^l with religion, philo- 
sophy, science, art, po<j|l!y, education, society, 
economics, and politics.'- The rangd is compre- 
hensive. One feels that the choice of contributors 
♦night with advantage have iPeen somewhat more 
comprehensive also, ^ne would have welcomed 
Dr. A. J. Carole ofi the political theories and 
palili(gl activities of the Middle Ages, arn^no one 
w^oulJP^have spoken with more acceptance than 
Pro^^^/AV;^*^. Ker on the literary aspect of the 
.period^ ihough Sir Israel Gollancz has, of course, 
treated the’*', Faddish ^contribution w'ith his usual 
mastery. The fact, adhered a little 

to the slafrl^'his ow n college. But we 
aro^4^eply grateful for \yhat he has given us, and 
in” particular for the studies on the art and 
science of the Middle Ages by Dr. Percy Dearmer 
and Dr. Charles Singer. The latter is^ one of 
tlu^se happilv added from outside to the King’s 
College team, and his contribution specially con- 
cerns the readers ol Nailki:. 

It is perhaps strange that |,lie essay on 
“ Science “ in the medieval world — tKe department 
of human thought in which unquestionably^ tlj^e 
Middle Ages added U^ast to modern civilisiy.i^~- 
should stand out so prominently in this voluri^c as 
a model ol learning well arranged, judgment 
soundly exercised, and progress cle^lrly exhibited. 
Yet this is so, apd Dr. Singer’s paper appears 
to us yv(>rthy of some slight enlargement and 
publicati(;)n as a s(‘parate work. 

He strikes the right kevnotc wdthin the first 
four pages. “ Medie\ alisin,” from the point of 
view ot science, “was a slow process by which the 
human mind, without consciously increasing the 
stock of phenomenal kntjwlcdge, sank slowly into 
an incrc.aslng ineptitude.’* It reached a nadir 
about the tenth century, and after this may be 
discerned a slow ascent ; but the date fur the end 
of medieval and the birth ot modern science is 
fixed by the point when men interested in pheno- 
mena, and especially physicists, began tO look 
to the future rather than to the past. The essential 
bases of the new movement, which became definite 
towards the middle of the sixteenth century^ are 
hope in mankind and the idea of progress. The 
medieval period is the thousand years which pre- 
ceded this and f611«wed the downfall of the 
Western Empire. 

Dr. Singer maps out this millennium admirably 
in the chronological table which concludes the 
essay. There was first the “ Dark Age ’’ proper, 
^extending from the fifth century to the end of the 
ninth, from Martianus Capella to Erigena. TJien 

transitional age of 
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Arab influence, from the beginning of the teflth 
to the Uttei^ part Oi the twelfth centuily ; and three 
centuries of the Schdlast^s form the last division. 
The salient chfiracteristiA^f each division and the 
leading figures are clearly brought but. Specially 
notable, is the lively picture of the travelling 
scholar from the Wtst wh<| gets in touch with 
Arab learning^ through some Jewish interpreter 
in a back street of Toledo; and bn the side of 
theory 6 % emphasis is laid on the card inajL doc* 
trine of medieval science, the correlation bf "the 
macrocosm and thd microcosm, and the enf^ce- 
meat of this by Arabian astrology. 

The whole essay is -deserves care- 

ful study. The originafsciSWric work of Albertus 
Magnus receives full credit^hough Stadler*S new 
text of one work, the “ Dc ^nimalihus,” was istill 
inaccessible when the book^was published. There 
is an excellent short summary of Roger Bacon’s 
achievements, and Nicolas of Ciisa (1401-04) is 
recorded as the first biological experimenter of 
modern times, Helmont’s experiment on a grow- 
ing plant, showing that it absorbs something of 
\\eij>ht from the air, being due to him. 

If wc must record a differemeo from Dr. Singer^ 
it is on? of emphasis rather than one of opinion 
or oH^fact. He appears to us to cxag^erale some- 
what the breach with tin* classi('al past which the 
new thonglU at the end of the medieval period 
ifuolves. I'he difference is due mainly to the fact 
that as a biologist he is struck? more by the nrass 
of new and accurate observation which the modern 
biologist introduced, and less by the continuity of 
<ibstract reasoning which mathematical and astro- 
n mical .science inherited from the Clrecks. 

Plantation Rubber Research. 

Phmtaiion Rubber and the Testing of Rubber. 
By Dr. G. Stafford Whitby. (Monographs on 
Industrial Chemistry.) Pp. xvi } 559 { 8 
plates. (London: Longmans, Green, and Co., 
1920.) 2Ss, net. * 

T he general editor of this well-known .series 
refers in his introduction to the extra- 
ordinary development which the applications of 
chemistry have experienced during the last four 
or five decades. In the case of the rubber indus- 
try the development is even more recent. Prac- 
tically the whole of the facti Sfealt with in Prof. 
Whitby book have been discovered within the 
last fifteen years, and with few exceptions the 
application of a knowledge of the chemistry of 
rubber to th^ industry may .also be said to date 
from the introduction of plantation rubber. Pre- 
vious to 1905 publications dealing with rubber 
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^werc few and far between. With one outstand- 
ing exception, namely, C- O. Weber's ** Chemistry 
of India Rubber (1902), there was no text-book , 
dealing with the subject from a theoretical or 
scienti|o4^oint of view. The student at that time 
could hjmself familiar with practically ^all 

that either known or surmised by a study of 
Weber’s treatise, and although many of the 
ingenious suggestions put forward by Weber have 
had to be ab^^ndoned, the book is one that*?an 
still be read with profit. 

ANbtlj the inception ai>d developinent of planta- 
tion rubber several chemists began to take an 
interest in the ^dy of this material, and from 
time to time other text-books have appeared. 
W hereas W^cber was able io coyer the whole field, 
including manufacturing technique and chemical 
analysis, in three hundred pag«i^, many later 
authors have reslriclcd them.serv^ to special 
branches of the subject. Pre^, Wbitby has done 
this, and although he has dealt heilher with manu- 
facturing technique nor with analysisl^j.' his book 
runs io some live hundred pages. The title, if 
cumbersome, is certainly dcsiTiptive of the con- 
tents, and the book falls naturally into two •parts, * 
tile first dealing with the preparation and proper- 
ties of plantation rubber and the second with the 
ph> sieal properties of vulcanised rubber and the 
!nterj)retation of results obtah'icd in terms of 
'\qualily.” 'bhe first section presents an exact 
and up-to-date* account of the facts and theories 
underlying the preparation of plantation ru1)ber 
and a des(Tiption of the technique as at present 
in Vogue on the best plantations in the l^ast. 
Such a task could be attempted only by one who 
has arlunlly carried out experimental work on a 
plantation and controlled the preparation of 
rubber. Prof. Whitby had unique opportunities 
for observation and research, and he has made 
the most of them. Coming home after some years 
in the h'ast, he has been able to follow up Ills 
plantation work with laboratory studies particu- 
larly directed to vulcanisation problems and llieii 
elucidation. Consequently the second part of the 
book presents as thorough and complete a review 
of the subject as the first. 

In the early days of plantation rubber the 
planter naturally looked to the rubber manufac- 
turer at home for information and advice as to 
life best form in which to market his product. 
But the majority of manufacturers did little 
beyond pointing out that “ fine hard Para ” was 
the best rubber, and should form the ideal of the 
planter’s aims. The tedious and primitive pro- 
cess of the Amazon, however, was not suited to 
plantation requirements;, so, having tested vari- 
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ous coag:uIants and found acetic acid the most 
bLiitnhlc, the planting industry eventually settled 
down to the production of rubber of two types: 
(i) washed coagulum, air-dried in the form com- 
monly known as pale cr^pe ; and (2) siu'face- 
wa silt'd sheet rubber dried in a smokc-hoiSse, the 
so-r ailed smoked sheet. I'\ared with these alterna- 
the manufacturers wore still unwilling or 
possibly unable to give tlu' planter advice. Some 
could use only sheet, others only cr(*pe, yet from 
both varieties very good motor tyres were made 
and exhibited at the last rubln-r exhibition ii\ 1914. 
Any lack of infortnation or advice from the mann- 
facturers was ampl\ ('oinpensated for by the 
brokers and dealers. These gentlemen supplied 
abundant criticisms of surfa('e defects and other 
minor details which have kept planters busy in 
th(‘ir factories and the kxal chemists in their 
laboratories. 

In spite, however, of the time thus (xcupied, a 
very considerable amount of scienlihc work deal- 
ing with vulcanisation and the chemical and physi- 
cal properties of rubber has been accomplished. 
.Prof. Whitby’s book is a significant record of the 
rcsearcli work carried out on behalf of the plant- 
ing community. With one or two exceptions, 
our whole knovs ledge of the subjects treated rests 
on the results of such researches. The remainder ^ 
of the book is concerned with the more purel} 
plnsical researches on Tie properties of vuk anised 
rubber, for which we are indebted to the ai adeinic 
plu sicists. This is a novel lealure, and comprises 
the first summary of the subject to be published. 

The technical aspec't of ruliber \ ulcanisalion is 
dealt with by the author in chap. i^. This is 
perhaps the one chapter in the book which might 
with advantage have been extended. It is true 
that our knowledge in this direction is very 
limited, for reasons already given, but the sub- 
ject-matter does not include references to some 
of the more recently^'" published work. It might 
with advantage have included an account of work 
on organic and inorganic “ accelerators,” or 
vulcanisation catalysts, and cognate .subjects, with 
particular reference to the fast-curing types of 
plantation rubber in which the ” natural accelera- 
tors ” take the place of the synthetic products 
wdiich w'ould otherwise have been added by the 
manufacturer. In this chapter, and indeed 
throughout the book, the author has suc- 
ceeded in preserving a detached and impartial 
attitude when commenting on published results. 
He has examined each thesis with care, and ex- 
pressed his reasoned conclusions with modtratioo. 

The book contains a mass of infomiation-^in 
fact, practically everything of importance thatTs 
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known on the subject-^and whije it is put together 
Kystcmatically, it i$ no mere catalogue pf facts 
and theories. One occasionally meets with an 
awkwardly worded sentence, but the meaning i‘v 
usually clear. A few instances taken at 
4nay be quoted. The word^^^ breaking length” 
appears to be used ip the sense of final length, 
whereas in other industries the expression has a 
totally different meaning. Hollow mixi^ rollers 
arc usually provided with a single inlet or outlet, 
which serves foj either steam or water; they arc 
not provided internally with Icparale pipes for 
each. The “thickness ” of a ring referred to'^on 
p. 288 Is more correctly described as the width, 
for if the ring is considered as a short tube, the 
thickness would correspond to the thickness of 
the wall ot the lube. 

The author has dealt with a subject whichTs in 
a state of rapid development, and considerable 
skill must have b(‘cn required to incorporate the 
new material appearing during compilation. This 
may account in part for the frequency of footnotes 
of considerable length, some of which might with 
advantage have been included in the text. We 
have noticed a icw inaccuracies and rnisprijits ; for 
instance, “clippings,” “modal,” “ centnfiguat- 
ing,” “ Ivuj)horia,” and “ laticomctcr. ” TThe 
book is provided throiigliout with copious refer- 
ences and an excellent bibliography which will be 
found of great value. H. P. S. 


Aeronautics. 

(1) Avialiofi : 'J hrorctu'O-i^ractical Text-hook for 
Students. By B. M. Caimina. Pp. ixTi72. 
(New Vork : The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1919.) us. net. 

(2) d'hc Theory and Practice of Aeroplane Design. 
By S. T. (i. Andrews and S. F. Benson. (The 
Directly -Useful 'rechnreal Series.) Pp. xii-f 454. 
(London : Chapman and Hall, Ltd., 1920.) 
i^s, b(i. net. 

(3) Aeroplane Structures. By A. J. S. Pjppard 
and Capt. J. L. Pritchard. With an ifttfoduc- 
lion by L. Bairstow. Pp. xiii-f35gT2X plates. 
(London: Longmans, Green, and Co., 19 ^ 9 ^' 
215 . net. 

(i) is certainly room for a goac 

! X elementary treatise on the aeroplane, 
written for young students who have only « 
moderate equipment of mathematical .kpowl^dge 
and whose acquaintance with mechanics is lichitec 
to the fundamental principles^ kpd immediate 
applications. Mr. Garmina had an'“obvi©ua gsil 
oto fiH, but r>ne must btiihesitatingly 
he has fail^ t<i tjdtC advantage of the Opportunity 
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The the aulhor set^ himself is vei^ • 

suitable, there feeihg ch^pter^ on the theory df 
ai^rht» aeroplane const^c^n, rigging, propellers 
and maintenance, Awhile an appendix professes to 
deal with aerodynamical formulae and calculations. 
The general . descrip^ons are passable, and evi- 
dently thu author has had practical experience, but 
the theoretical side^of the book is lamentable, and 
renders the whole wjrk quite unfit to be called a 
“text-book.*’ 

The accounts o| stability makes one wonder 
whether there should not be some censorship over 
scientdk: publications. Thus the author decrees, 
without any reference to the shape of a body, that 
“in this state (viz. of neutral equilibrium) llie 
center of gravity of the body is at its center.” 
lie cjgclares the best form of equilibrium to be the 
neutral state. Apparently, stability is tiie next 
best thing. On propellers the autlior announces : 
“Propellers and mystery are s) non\ mous. In our 
Year of Grace 1919, nobody knows exa(lly what 
a propeller is”; yet seventetm paj^es tollow' to 
elucidate this mystery. One is pleased to be able 
t(j say that the chapter on “flight hints” is (piite 
interesting. 

“Aerodynamical formulaj and calculations,” in 
the form of an appendix, consists of a lecture 
delivered so far back as 1911. After the sort (jf 
sneers at mathematicians usual with a certain class 
of people who do not understand mathematics, the 
author gives some hopelessly inadequate formula:; 
which might have passed muster in the dark 
middle ages of aviation, but are certainly unfit as 
a statement of post-war knowledge. 1 he climax 
of I’ne book is rcach<'d, however, in the “delini- 
tions.” Algebra is “defined,” and a treatise on 
algebra follows which occupies four pages ! The 
metric system is described as resting on a ” natural 
and invariable standard,” the metre being given 
3^'^’37 hi., and the litre as 1 0567 quarts. 
Momentum is defined as the “force of motion 
acquired by a moving body l 5 y reason of the con- 
tinuance of its motion.” Trigonometry is “de- 
fined,” and then follows a treatise on trigono- 
metry, complete with tables, in three pages ! One 
can only regret that the author did not make sure 
about his mathematics and mechanics before he 
wrote the book. 

{2) Messrs. Andrew and Benspn’s contribution 
to the Directly-Useful ’* technical series of books 
issued by Messfrs. Chapman and Hall deals with 
aeroplbn^, design, largely from the aerodynami^l 
point pf . view, but frbn|. tb« stnicturab After 
two ehapti^re pn the fbnd^ental jprinciplce# 

of aeropbum design and on the materials available 
for the purport the apthofrs give a detailed 
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accouut^of the properties of aerofoils, with care- 
fully compiled data in tabular and graphical form, 
of the kind made familiar by the publications of 
the aeronautics department of the National 
Physical Laboratory. This is followed by* the 
theory of .stresses and strains in struts and rods 
which is applied to wing-structures for mono- 
planes, biplanes, etc., in some detail, with a 
number of numerical illustrations. The «f?o- 
dynamics of stream-line bodies and struts comes 
next, followed by chapters on tla^ design ol the 
fuselage and chassis, *both aerodynamically and 
structurally. There is a good- chapter on the 
design of airscrews, including a brief account ol 
tlie stresses on an airscrew. As introductory to 
the design of control surfaces, tlie authors give 
the usual kind of treatment of the theory of sta- 
bility, w'ith an aeeounl of the diHcrent resistance 
derivatives and numeiical applications to various 
kinds of machines. The chapter on performance 
includes the instruments used in machines, and 
this is followed by two interesting chapters on the 
general lay-out of machines and on the trend of 
aeroplane design. • 

J he l^ook is clear, accurate, and profusely illus- 
trated by more than 300 excellent plates and dia- 
grams. While nut dill (Ting w'idcly in matter and 
arrangeiTU'iU Irom other books already published, 
Messrs. Andia'w and Benson’s book, w'hich is quite 
ch'mentary in places, can be safely recommended 
as an easy and not too mathematical statenuftit of 
our know'l(‘(Ig(; of tlu; aerojilanc in so far as this 
Ivnowic'dgc bears on the problem of design. 

(3) Messrs. Pi})pard and ITitchard have pi*(J- 
<luced a thoroughly iiustwortliy treatise, based to 
a large extent on tluar personal “experience during 
the war while engagtd in the work of supervising 
experimental designs from the standpoint of 
stiuctural strength.” J'he book is not merely a 
statement of results; it contains a competent 
treatment of the subject fiom the theoretical point 
of view, and the student is not left wondering 
how' results quoted are to be justified mathematic- 
ally and mechanically, a fault that mars so many 
of the books on aeronautics. 

After a statement of the nature of the problem 
dealt with in the book, the authors give a britf 
account of the mechanics of flight and then pro- 
ceed to a description of the structure of an aero- 
plane in general and in detail. Chapters follow 
on the evolutions of an aeroplane in flight, with 
the consequent loads that the various parts have 
\o tarry during and immediately after such evolu- 
lionft Ilie^ subject having been thus introduced, 
Jhc authors then deal with the elementary theory 
preUsticity, framed structures from thg graphical 
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point of view, the calculation of centres gravity 
and moments of inertia, leading up to a detailed 
treatment of the theory and calculation of bend- 
ing moments, shear forces and stresses in beams 
unef^r various conditions of loading and of sup- 
port. The application to the aeroplane then fol- 
lows, the forces on the main plane structure, the 
liisc'lage, and the control surfaces, in flight and 
oir^nding, being considered in turn. A chapter 
of particular interest is that on the partially dis- 
abled aeroplane, yueslions of detail in design are 
dealt with next, followed* by an areount of the 
methods of testing. 

hrom the mathemarual and mcchaniral point 
of view the chapter on thn “principle of least 
work ” deserves spe('ial attention. The principle 
is a statement of the fact that for a structure in 
stable equilibrium tlie work function is a mini- 
mum, and the authors show how it can be used 
“to find the stresses in structures which are static- 
ally indeterminate — i.c. in structures with too 
many members.’' 

There are three appendices. The lii'>.t consi^ls 
^of tables of values of what are called Berry func- 
tions. As Prof, Bairstow puts it in his preface, 
“the most accurate method of calculation of spar 
stresses yet known is due to Mr. Arthur Berr), 

. . . and by the help of a number ol tables which 
he compiled the work is not unduly laborious.” 
The functions thus tabulated are : — 

/(^)-^6(2^C0SCC </>(tJ)-- 3(l - 2 $ coi 20)1(2^)*^ 

^{6) B - 0}/d' ; 

F(^)rT-6(i -'2^cosech 2B)j{20}'\ ^ (i)-- 3{2^coth 2O- 
_-3(^ - lanh^^V^'. 

\'alues arc also given for tanhty. 'IIk' second 
appendix reproduces the “materials specifica- 
tions “ issued by the Air Ministry from time to 
lime, while appendix 3 gi^es the aerodynamical 
characteristics of various tvpcs of aerofoils. 

The ))ook is illustrat(*d by twenty-one plates 
and 259 diagrams. It is an authoritative account 
of one of the most important aspects of aero- 
plane design, as well as of aeroplane theory, and 
will no doubt be the standard work on the subject 
in English for some considerable time. 

S. Bkodeisky. 

A T«xt-book on Oceanography. 

A Ttwt'hook of Oceanography. By Dr. J. T. 

Jenkins. Pp. x-l-206. (London: Constable 

and Co., Ltd., 1921.) 155. 

T he higher forms of schools, teachers in 
training, and students attending sichools 
of Geography in the Universities *’ constitute the 
audience for whom this book is intended* It'is a 
short summary of the more salient results of physi- 
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* cal oceanography, and as such li 1% on the'*^hole, 
a well-balanced statement. tt is bas^^ony|flle 
well-known “ Haodbuch der Oaeanogiaphte by 
Dr. Otto Kriimmel. ^Dr. Jenkins folTow»ithe same 
line of treatment, and borrows from the matter 
of this authoritative work. ♦ 

As Dr. Krummel’s book was published m 
1907, the work before us neglect^ matters of much 
interest that have been investigated since that 
date. Thus there is compS^r^tiy^ly little abou^ 
hydrobiological phenomena, anj^ t^e modern ionic 
theory ot solution is not dealt with in spite of the 
great Importance of recent work. The section 
on the romposilion of sea-wat^r suffers by this 
omission. It is not quite acebrate to say that 
“ radio-activity is not observable in sea-water, 
and the young student may find ^omc difficv^ty in 
the statement made that, “if the electrics con- 
ductivity of pure water be taken as nil, then that 
of sea-water at o® C. and of salinity 35 per mille 
will be 00293 ohms.” 

The section on the tides is badly done. There 
are several misprints In the expressions given for 
the liflal potential, and these may trouble inex- 
perienced readers. Moreover, it is stated that 
“ the numerous ( alculat ions necessary in the har- 
, moni( analysis can be ])ertormed bv a machine — 

; the tidal predictor.” 'i'here arc said to be four 
of these machines in existence, and that one of 
: them belong'-s to the British Government. This 
I docs us loo much credit : the British machine is 
I privately owned, and there arc really more than 
I lour in existence. As a matter of fact, the British 
I tide-tables published by the Admiralty are also 
priv.ilelv compuled. 

Is it correct to say that tlie form of waves is 
tiochoidal? Cold surtace water docs not sink 
down at the Poles because of its greater density, 
but flows super fuaally and iu a southerly direction 
for a considerable distance because of its low 
salinity before it sipks to the bottom. Recent 
work i)y the Scottish 1 ' ishery Board shows that the 
direction of flow of water in the north-west part 
of the North Sea may take the reverse direction 
to that represented on p. 182. 

Apart from such mistakes, and in spite Of a 
certain lack of appreciation on the part of the 
author of the spirit and method of modern marine 
research, the book is sure to be uscfgJ to just 
the kinds of students mentioned in the preface- 
But it is too small (and dear)t and it is badly 
illustrated. The figures are all borrowed^ 
the sources of many of them are uoackhowl^ged, 
*From tjie point of view of the student the index 
is baS:' I J. 
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4 Bookshelf, * . 

of th^ Fossil Bryosoa (Polysoa) in 
of Geology, British Museum 
{Katta^ ^History). The Cretaceous Bryozoa 
l^Bolysoa). Vol. .3. Th& Cribritnorphs. Part 
X. By Dr. \V, O. Lang. Pp. 1240x 4269 f 
8 plat<is. (LondSn : British Museum (Natur.al 
History), 

Though the price inCisl at present remain high, j 
the issue of.th\s vplume is, we hope, a sign that j 
research in o^r pt^ic scientific institutions will | 
still find means of publication. Museums and | 
geological fiouflsh largely by interch.in^c | 

of ideas, and the volumes issued by smalU r < ouu- 
tries — Finland is now a notable example', and 
Poland has come into the field — may react on 
those who woulji restrict the olhcial output ol 
Britain to work^ of economic value. Dr. Lang 
here presents tls with careful descriptions of e<v 
ordinated fossil species; but his biological intro- 
duction shows how he bears in mind their history 
as living things. He finds no obvious utility in 
the mode in w’hicli bryozoa have deposited cal- 
cium carbonate in a variety of artistic forms, and 
he regard};! such deposition, even in molluscs, as a 
mode of getting rid of material not required by 
the living tissue. He admits a protective result 
in many cases, but not a protective intensification 
through natural selection In br\ozoa ilu' details 
of skeletal structure seem to him “ due to the 
necessity of piling up superfluous cah iuin car-' 
bonate where it least interferes with the 
organism^ bionomy.” Wc are glad to note 
that this work is produi'od on good paper m har- 
mony with its many predecessors. 

G. A. J. C. 

Critical .\ficroscopy : IJaw to Get the Best out of 
the Microscope, By Dr. A. C. Coles. Pp* 
viiifioo4 3 plates. (London. J and 
Churchill, 1921.) 7s. 6d. net. 

Dr. Coles gives a clear account of various small 
alterations in his microscopical outfit which have 
enabled him to obtain better results, and be 
describes concisely the methods and adjustments 
necessary in order to obtain the hiyliest resolv- 
ing power. He has had particularly in mind the 
needs of protozoologists wPo have often to search 
^r a minute organism prc.scnt in small numbers. 
For conducting such a search die author strongly 
advises the use of a dry lens, such as the 8-mm. 
apochromatic, which can be employed on covered 
or uncovered preparations and with ordinary 
transmitted light, or with dark-ground illumina- 
tion. He gives details of his method, first pub- 
lished in 1914, for detecting^ the presence of 
spirocha&tes, in uncovered preparations, with this 
low magnification. , His account will be helpful 
to many workers wJio may not have realised how 
much can be done with a good 8-mm. objective. 
U$cfu) hints are also given , on sub-stage con- 
denisiprs^ dark-ground illumination, and photp- 
njicrt^aphy. The author directs attentj^ to the 

ko. 2706, VOL. 108] 


• great importance ol applying a correction lor the 
thickness of the cover glass by means of a cor-<^ 
rection-^oiiar on the objevnive, or, better, by altcia- 
tion in the tube length. He quotes a number of 
useful explanations, by Mr. E. M. Nelson, of the 
optics of the microscope. A short explanatory 
note on “ numerical aperture ” and its signifi- 
cance might have been added. 

Siayilord [' m^errsiiy Publi'catioiis , University 
Srncs MtitheniatLcs ami Asiroaoiny. i, 

No. I : rnmitive Groups. I'ail i. B) Brof. 
W . .Manning. Bp- 108. (California : Stan- 
lo^;(l riii\ <Tsi( y, 1921.) 1.25 dollars. 

Bur first eighty })ages of this b(x)k arc d<w oted 
to an introduction to the theory of finite groups 
somewhat 011 the lines folhnved by many similar 
treatises. A spi'Cal feature is the early stage at 
winch group-characteristii's arc discussed, and 
iK'arly half ol the introvliietory portion ot the book 
is given up to an investigation of their properties 
and applications. Bhc author makes no very 
marked distinction between fX'rmulation-groups, 
substitution-groups, and abstract groups, but 
jiasses easily from one to the other, as suits his 
puri)Ose. His style is pleasant, but the proofs 
are a ttifle condensed, as if he had felt acutely 
his limitations of sj^ace. The hook will |)e mor^ 
usi'ful to the reader who has some slight acquaint- 
aiK'e with the subject than to the beginner. 

J he pro|xrtics of primitive groups occupy the 
last third of the treatise, which is far more 
specialised and contains more original matter. 

1 h(‘S€ pages will appeal to the intending re- 
searcher rather than to the rnatliematician requir- 
ing a knowledge of general outlines. 

Print and arrangement arc quite attractive. 
There is a good (‘onttmts list, but the alisence of 
an index is regrettable. If the remaining Stan- 
ford l-niversity piiblieations all eomc up to the 
standard of this first number, they will indeed 
fulfil a useful purpose. Harold Hilton. 

Mohy-Duk or the II 7 m/e. By H. Melville. With 
an introiiiRtion I)y Viola Me>nell. (The 
World’s Classics.) Bp. xii^b/^. (London: 
Humphre) Milford : Oxford University Press, 
1920.) 2i. ()(L net. 

Biiia highly dramatic story, first published in 
1851, though but little known to present-day 
readers, a remarkable literary ncbicvemenl, and 
deserving of attention on that score. In the 
('oursc of its thrilling chapters is one entitled 
“Cctolog),” in wdiich is given a whaler’s descrip- 
tions of all the known species of Cetacea, their 
habits, distinctive features, and commercial value. 
The descriptions are embcllisbed with many 
literary flourishes, but are nevertheless vivid and 
have a certain zoological value. “Moby-Dick” is 
a white sperm-whale that is madly pursued by one 
Ahab, who in the past has suffered loss by its 
jaws. More of the tale we must not tell : suffice 
it, to say that “Midshipman Easy “ and “The 
Cruise of the Cachalot’* pale beside it. 
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Letters to the Editor. 

[ I he Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
tlie^ writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Apparatus of Dr. Russ. 

l^pPK Dr. Hartricigc will paidoii my sii^^jt-slion 
that lit' ix dismissing the possilile rllccis of icMijK'r.'t- 
ttiic too lightly. 

In the l^hil. T/nns. Roy. Soc-. t»f 17(^2, p. 8h, Mr. 
Hc/mett described app.if.ttus (j| gnat sensibility, in 
wliich a piec(‘ of dragon-fly wing 01 tliistledow n 
carried on a light /mn sLis[Hiulcd by a sj>ider line in 
a closed case responiU'd with ania/jng sensibility to 
the heat from a prison at .i distar\C(‘ in virtue of eon- 
vcctlon currenis set up by tlie warmer side of the 
casr, II Is noi surfirising that suggestions of ;inimal 
mrtgnelism should have l)ern m.'uie, e.g. tliat tlie 
right hand sluaild act opfiosiiely to tlio left, Init the 
anllior of the paper igiioiavl llu'st', and w.as content 
with explanations h<as(Hl upcm known laws of }>hysics. 

A little later (1708) (auaatdish in his famous pa{>('» 
on the mean density of tin* (arth showed how )K)tent 
minute differences ot It'tupetalnre were to disturb 
evMi tlu' 2-in. balls of lead that he suspended from 
the ends of his lever. 

In joule described in the Proc. I.it. and Phil. 

Six'. Manclie.ster, p. 7p a convection thermometer in 
which a glass tube 2 ft. long and 4 in. in dianu'ler 
was (livided longitudinally into Iw’o portions hv a diti- 
metrieal partition extending to within about t in. 
of th(‘ top and bottom. "In the t(>p s{)ai'e a hit of 
m.agpetised sewing-ru'cdlo, furnished W'itli a gl<iss 
index, is sus|)endcd bv a single filament of sillc ” 

'I lie draught up on the watmer side and down on the 
cfM'vler side caused the ncedb* to he deflecti'd, acting 
on the'^ glass index as a wind-vane. 'I'his was found 
to he a su[>erlativelv delicate radiation thermometer. 

In i8f^o, in conjunction with tiie late Dr. Watson 
and Mr. Briscoe, I showed to the Phvsic.d Sotiet\ 
Mof*., i8()[, p. 5()) an experiment which in- 
creased (he delicacy of the Jouk' thermometer very 
greatly by replacing the straw and silk by a minor 
:md counterweight hung by a quart/ fibre, but we 
found that by no system of screening, even in a cellar, 
(ould we maintain such quiet in tlie air as to allow' 
the mirror to rem.ain anywhere near (he neutral j)osi- 
tion or to remain at rest. One side or the other was 
the liottcr, and this, w.as nhvavs changing. If we had 
necer suci'eeded in obtaining a leal state of rest the 
delicacy would have been ^Ve, howa'ver. hit 

upon a plan which did keep the two vides stiietlv alike 
in Irmperatiire. We surrounded tin* tn!>«* hv an ex- 
terior glass tulve kept tinning on iK axis rapl<llv hv 
cUsekwork all day. As the exterior glass was opaque 
to “dark heat “ and- no light w';|,s allowed to fall on 
the tube, the inner tube could not ha\e one side hotter ^ 
Ihati the other, and then the mirror came to its 1 
neutral jxisition and was ver\ fairly steady there, so 
that heat developfd electrically on one side of the 
partition in w'arming the air gave rise to deflections 
which could he measured with some certainty. 

In all the delicate w’ork that 1 have done with 
quartz-fibre suspensions the stricteilt ^ attention to 
fret'dom from disturbance by air movement was 
essential to success. Only by sueff special care can 
air movements of so small an amount as i in. in ^ 
jfortnight or so be avoided, and if not avoided a stable 
zero on which everything must depend is impossible. ‘ 

NO. 2^06, VOX.. io8l 


In* 00 ordinary large apparatu% of the p^slcal 
laboratojw is the air ever quiet/ in the tlo^ box 
uf 0 lr. Russ i« it safe to suppose that there are not 
[ convection currents abundantly able to cause defieo 
tion of anything suspended bv a single silk fibre? 

C. V. Boys. 


The Deaignatioti of the Rafdhim Equivaieiit. 

I\ all problems that are primarily concernexl with 
strktly radio-active phenomena the quantity AN» 
denoting the number of atoms tratisrforjVied in a Unit 
of time, plays a very inqxirtant part. In such 
problems comparable amounts of different radio- 
elements are such as correspond to the same ^alue of 
' AN. I'here is need for a name to denote the amount 
, of anv radio-element, irrespective of family, that U 
I thus comparable to one gram of radium. If, tenta- 
liwly, we us« the letter r to denote this desired name, 
tliiai an r ot any material may be defined as that 
amount of tlie material that will produce transformed 
i atoms at the same rate as transformed atoms are 
I priKlured by one gram of radium. The quantity f 
I pla>s in radio-activity a part that is analogous to 
I ihat played by the gram-molccule in physical chemis- 
try, and tlie advantages to be secured by naming it 
are quite similar to those that were secured by the 
introduction of the term “gram-molecule.” 

As the curie is an r of radium emanation, the 
adoption of a new name to denote the quantity r 
will give two names for tlie same quantity of radium 
emanation. 'I'he m.ajorltv of those with whom the 
subject has been discussed regarded this as undesir- 
abh>. T'liev (onsidvr it better to redefine the curie so 
ns to covet llie (ntire field. 

T shall be glad if vou will publisli this letter SO 
that a further expre->sion of opinion mav be obtained. 

,A more detailed presentation of the subject wilt 
short Iv appear in the Journal of the Washington 
.Academy of Sciences. N. Ernfst Dorsky. 

Buieau of Stamlards, July 30. 

Pisidium clessini in British Lochs. 

Dk. .Annandaif, (Naiikk, .August 18, p. 778) 
assumes trom Mr. H. B. Woodward’s letter that this 
species is a deep- w'a ter form, but this is not so. P. 
clcs.\uii is ahundant in some of tlie Welsh and Kerry 
tarns, where Mr. Charles Oldham and 1 have collected 
it in fiom r to 4 ft. of water. It is a form w^ich 
I have had under observation for some years past — 
indeed, since 1 first collected it on Brandon Mountftin 
in ('o. K(‘rrv in iqio. ^ 

Not being abU' to identity it with any described 
species of risitlium, 1 have several times been oj^ ^ 
point of figuring it as new. At the last moi^jjpnt, 
liowever, I have alwavs heen checked by the fact 
that 1 was not satisfied that it w\as a good special 
This view, I mav say, is shared by my colleagues,** 
Ml. Charles Oldham and Mr. R. A. Phillips. vVe 
are not satisfied that P. clessini is anything but a cold- 
w'nlor (depaujierale) form of the widespread P. 
casertanum. 'Ibis latter occurs abundantly also In 
many mountain tarns, but is always — ia our e.xperi- 
ence — conspicuous by its absence ^in those in whiclr 
P. clessini oocursi. '* 

.Supcrficiallv, P. clessini very distinct, and Di^. 
Odhii^r i5> satisfied^lhat its anatomical characters render 
it neccsiihry that we should regard” it as a species; 
yet ^he has not been a^ile to ■ assure that theSe 
characters are not the result of starvation actli^g over 
a piholonged period on a number of generations. Kor 
nfy own. part I shall not be satisfied in k$ standing 
as a sf^cies until I can find it living in asspciatioii 
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with P. c^s^ftan^. In Cwhi Clyd on Y Garn, in 
North ^ ^ve cas^rU^num within a* 

few* yards of Ff cU^dmt but the former tvas Jm a 
shallow swiunp which warmed up in the sujilmerf 
while the latter was living in the very cold water' or 
Liyn Cfyd. ' A* Stelfox. 

National Museum. Dublin. 

^ -.T - ■ - 

Soie^Ho Publication. 

There is at present much discussion of the dithcul- 
(ies of stdenti^ ^publ^shing, and such discussion willi 
resultant action ts necessary, for there are hw, if 
any, signs of reduction in printing costs, and the out- 
put of manuscript is steadily increasing. Stxiclies 
issuing "Jotirna Is cannot moei their exjx'nses unless the 
present higli subscriptions are maintained, or in m.m\ 
cases increased, and most of us can with dithculi\ 
withstand the present drain ujion our lesoutcc s, and 
certainly cannot afford another j)enn\ iii this diiM- 
lion. There would seem to be three .altei natives 
before us. One is to ask ('acli aultuir to pa) lor or 
sub'-idise the publication of his own pa{H't, 'I'his in 
many cases is linancially iiupossil)le, and in anv « vi nt 
introduces a whole series of new and vers diHicult 
problems, which lenders it an exttemelv utuK sir.iMi 
solution. 'I'hc second is to reorganise oui scieiuilic 
scxdeties and publishing boards with a lumping 
together of transactions, journalN, annals, etc., and .» 
conset^uent cheapening of dirtxtion and prcxluetion. 
This is, to my w.ay ot ihinlving, the obvious solution, 
but few seem to agree theta on. Tlie third inethoil is 
to make a radical cliangc in tlie format of oui 
scientific journals, with or without an alteration in 
th(' existing structural relations of the leainid s<xi< - 


^nd formula*, and longs for a clear-cut statement of 
what it is all about; and a physiologist reading the 
same nitimoLr sighs sceptically over the abbreviated 
tables and graphs, and wishes to see more of the 
original ligures and exjxjrimental details. The pc>si- 
tion is, in fact, that for the great majority of us all 
that is really n^ssary or useful is a v'ery full sum- 
mary or a of the paper— unless we happf^n to 

be one ol the dozen or so investigators of like or 
Lognate problems, when what we really need is a 
much moie detailed presentation ot the original 
matter. 'The ])resent metluxi, trving to jilease evci\- 
body, salislics no one. 

Now what 1 w'ouKl say is this. Lot U'^ face realit), 
.uui let u*. ijuite frankly recognisi- — as sooner or later 
we spall he compelled to recogni*.!* the tinanci.-d 
limit.itkttis ot our pockets .and the spru r limita- 
tions of our periodicals. If W'O^ are to cater for 
th» specialist, lt‘t us do it properly and writv* u[) our 
in\ esiigations in great d« tail with full original data, 
Ixxh negative and positive. 'I'hen verv few re- 
searcla s (an he jiublishrd, for a journal could con- 
tain only vHK' oj two; and wc should depend for our 
genet al literature, .is of ('ourse wc do now, on ab- 
stracting lournals. If we are single-minded, and 
rojisidei oiih the progress of knowledge, iht'ie is 
much to be s;ud foe this plan, for most of us admit 
that iwo-ibitds of tiu* scientilie papers pulrlislied aie 
nieteh t» cords of tinu' spent, and have no permanent, 

I and little (it an\ ) temporary, valiK' in the advance- 
mi nt of learning. 

riu' alternative plan, and perlmjis the more 
feasible', is to retain the scaenfitic journals •for flu* 
general seientific puhlie and dep'te tht* long and very 
teehniral portions of the memoirs. The journals 


ties, 'rids is the suhstaiiee of the pn'sent li'tter. 

Perhaps there are two main reasons why [K'ople 
write scientific ])apei s * first, that the anlhors re. illy 
believe that their work will helj) foiwaid the ptai- 
gress of science; and, second!)', that, having spent 
one or more years investigating a prolrlem, thev 
naturally wish to justify their time to tiK'mselves and 
their colleagues, to keep tlieir nanu's before the seion- 
tific public, and' to give a basis fur promotion in tlu' 
scientific hierarchy, 'fhe memoirs are very stereo- 
typed, being written in moderate detail with seleeU'd, 
and occasionally digesli'd, original matter, an<l roirrub'd 
off with a little sumniarv ; and so the very neeessarv, 
and more ignoble, aim is achieved. Hut is this tiuH'- 
honoured method of seientifie publication nrillv the 
best •way to advance science? Moreover, in lhes*‘ 
stripgent post-w'ar days can wc really alTord, both 
financially and scientifically, to continue unaltered 
in our^re-w^ habits ? Can we expect to publish our 
papers of pre..w^r length in pre-war style, or must we 
recOj^is^ that times have clvmgcd and modify our 
sciotl^fic ways and our journals raccordingly ? 

^Whar, after all, is the fati* of a technical research 
p^ec in, let'^iis say, botanical science? So many 
papers are published that it is a sheer impossibility 
to read more than a tithe. Moreover, the various 
aspects of botany are^so specialised that the meiTioirs 
from one branch are^rjl^t vei'v intelligible to workers 
in other branches, , 'Or. at the best do not arouse anv 
preat enthusiasm, tn^ consequence, when a journal 
IS published^ just glance through the 

content* not donq.^ this.?), and if nothing 

ratche$ their eyg the;., journal* is returned to the ^elf ; 
others r^d jand^re content a 

few, a very read carefully through th^ entire 

lournaL or, mor^ through some partictMar 

a^emoir. Agaim ^ ..nwphold^ist reading, shalL^e 
say, a physioTogit^l p1tj>er is often lost in the dht« 
• NO. '2 706, VbL. 108] 


wotdd then contain a number of very full summaries, 
the tc.il css.Mice of the studif's, with, the minimum 
of (uigin.d d.ita iK'cussurv for tlieir com]n‘ehensioin. 
'I'his would mean that Ihc essential results of iaves- 
tigatKHis ('ould h(‘ producerl much more rapidly, and 
this, with the volume of manuscript aw’arting pub- 
lication, would he advantageous; and, secondly, that 
tlie results would heronit' nnirli niort* widely Icnown, 
being more readable. Further, in the majority of' 
cases, owing to the elimin.'ition of ('xpensivi' tables 
and plates (in any cast' most pl^e.s are, except in 
verv special c.ises, a sht'i r anachrohisni and luxury in 
those days), the costs of production would be reduced 
hv more than one-half, and this - there is no usf* 
blinking the fact is for most'pf us a vtrv material 
consideration indeed. •' 

With regard to the full results of the investigations 
for .Specialist jiurposes, 1 w^nild suggest that these be 
written up in the grcjite^t detail, incorporating the 
« ssenlial W'orking notes, sf> that anyone repeating the 
work could find in tin* memoir every i^ecjuired datum. 
'I'licse memoirs, together wdth the original drawings 
ami photographs, type-slides,' and specimens, would 
then be filed for reference in a kind of Somerset 


House for scientifre records. This might be a central 
institution, as the British Musrtyii, or preferably a 
decentt*alised srhemc»would lie adopted, and botanical 
memoirs filed al Kew, z<X)logical ones at the Natural 
History Museum, chemical one.s at (he Tnsdtute’ oh 
Chemistry, and so forth. Very important papers 
much in doinand rfiight be mimeographed, or dupli- 
cated by phNSI^ographv 01^ some other cheap process, 
and copies ^purchased at cost price hv the principal 
research laborattirics, or in special cases the originals 
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tar taw.inl*? bolvinjj maiiy'^Sf our chief difficulties. ‘^It, 
I'i p<‘rhaps soiiu what revj^lutimiary, but, wither we 
like it or not, even the scientific ^^tmes move lOrward, 
and wc tan no longer jnaintnin>~rnost of^ us cannot 
atiord to maintain- our pVe-war t^sages. One would 
likr o()inions on this matter, for action of some kind 
will need to be taken in the not distant future. 

‘ VV^n.T lAM B. Hkiewi.ky.^ 

Rothamsted ICxperimenlnl Station, 
llarpenden, August 2 (). 


right lines, it is being a completely satjs- 

• factory theory of Whispej^lng Gallery. We pro- 

^^at an early oppo^^nlty to go rtlofe fully elsewhere 
' the* question of the revision necessiiry in the 
6dry. " "" C, V. Raman. 

G. A. Sl'THERi.AND. 

22 Oxford Road, Putney, S.W.is, August ?6. 


Whispering-Qatlery Phenomena at 8t. Paul’s. 
Cathedral. 

Thk very curibus and intOH sling acoustical V'ffects 
observed in iho Whispi ring Gallery undet the tlome 
of St. raul’s Cathedral have, as is well known, been 
«'Xf)lain(‘d by the lat. l.ord Rayleigh as due to the 
curvilinear proj^agation ot sound, the waves which 
prcK'eed dryin a source placed close to the wall of 
the gallery elinging lo its surface and creeping tan- 
gentiriUy along it. 'l ids \ie\\ was dcvelo[>ed mathe- 
matically by l.ord Rayleigh (“Scientific I’apers,’* 
vol. 5Vp.'‘6i7), the tlieoretit al conclusions arrived at 
bf'lng (a) that the -aound-w aves travel in a compara- 
lively narrow belt skit ting the wall, tlu' thickness of 
thi;? belt decreasing w^ith the wave-length of the 
sourrd ; (b) that in this belt the inte nsity is a maxi- 
mum near tljii* wall and decreases ra])idly and con- 
tinuously as w'e , proceed radially away frorn it; and 
/ef that^ the dntfujiity d(K*s not fluctuate markedly as 
wtf proceed circumferential Iv parallel to the wall. 

We were much-. iiftcres ted in the subject, and by the 
courtesy of the authorities of the cathedral have been 
enabled to C^fry oqt rm extended s(‘ries of ob«*€rva- 
tions in the j^htlery ^fh tlie view- of making n precise 
toit of Lord Rayleigh theory. Our experiments 
shOtv conclusively ^thnt while the indication of theory 
^ as expressed in (a)' Ja^j^bstanfiallv accurate. n(‘ither 
of the Tonclusions, (6) and (c) is in accordance' w ith 
actuah fflcts. Using a .steady .source of sound placed 
•close to the wall at -pne, point, we found that else- ] 
where the intensity of the «^nd showed pronounced I 
osrillations in proceeding inwards radially from the 
wall, the ear of observer passing several times 
through alternate zones of great infensitv and of com- 
pfirative silence. .In. the latter some of the overtones 
,of tlie source could bt> •i'a'ard cleaxly, while the funda- 
mental was These alt^'rnations 

.of intensity could he demon.strated Ih the gallery, 

“ using a fairly ‘ high-pitched source and a sensitive 
flame a-s Indicator. ''The distance -b<Stween the succe«i- 
slve zones of silence was aboiif the same ajt the half- 
wavc- 1 e,ngrh of’^the source. There also disthSet 
])eriodif fluctuations of intensity in proceeding cir- 
cumferentially -that is, parallel to the wall. The latter 
were obt equally distinct in aft ^rts of the gallery, 
being most marked at the otln r end of the diamcfCr 
Containing the sourer. 

The circumferentral fluctuations of intensity might 
be interptreted^as being, at ImsP in part, dqe ta th<e- 
stationary inteVferenres of wnyes which meet after 
y^assing In opposite directions^round tht^^ gallery. But 
(he radial fliictuation.s' mwi edfeil^ explained, and 
j;tiust be regardl^d as fundartWital In nr^, satisfactory 
fhdbry \Vhispering Gallerv. find that 

effects sfpiilnr to those we observed at SJtflPalilVs may 
ne dpmot^strafld 'in the fnboratorv wfitj* kny large ci^ 
culitr reflecting surf.acc, using a with a sen^-| 

tive flapYC as sdund-detector, 

The exoeriments thus t>ho\v that, wfuti the exotanap!- 
tion piif forward by T.CIifd Ravleigh Is aGleast ortjthe 
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I Ceratium furca and Pedation mirum. 

•vIn describing ihe s|>ecilic characteristics of Ceraliutn 
onej>p/ tile I’eridiniie or Dinoflagellates, SavUle 
Kent in his “Manual of the Infusoria” gives the 
h.abilal <is sall-wali r, and ho appends a ttote to the 
efTecl ih.it, “although usu.illy regarded as entirely 
marine, .M. VVerncck has, rcjjorted the occurrence of 
an apparently identical species in fresh-waier in the 
vicinity of Salzburg.” 

It may be of interest 10 students of the Protozoa to 
state tliat on August k) and 27 I discovered this 
sjjecies in two sep.ir.ite bodies of fresh-water in this 
disiriet. It may be the case that other workers have 
found t)ve fortn'flt other {loints in Great Britain, and 
that, by reasort of my not having access to the scat- 
tered UtterattM^ on Protozoa, 1 am only reporting an 
already woU'-'established fact ; but it will be most 
interesting to know whf'tiH r Ccrainun furca has been 
found elsewhere in this country, and 1 shall be glad 
to hav^ the view^s of those who have given attention 
to this matter. 

Kent gives the entire length of C. furca as i/r20th 
of an inch, say 212 microns. 1 find that very few 
of mv specimens are so small .is this, and I have 
me.'isured Several up to 25O microns, W'hich is 21 per 
c<‘nt. larger than tlie recorded length. 

The remarkable ami interesting Rotifer, Pedalion 
mirutn^ discovered by Dr. Hudson in 1871 is described 
in Hudson and Gosse’s classical w^ork, “The Roti- 
fern,” as being very r.are, and up to the date of the 
publication of that work, twelve years later, it had 
i)een recorded only from thi'oe ])l.accs. Others have 
doubtless since been added, but Pedalion may 
probably still hi* reg.arded ns a rate species. " ! have 
found it in l)oth thi' waters m which C^ratium 
furca (Kcuired, ;ind in ilie fiisl gntheripg on August 19 
it was * fairly numerous. \ list of the known 
hal^itats of this Rotifer would he most interesting. 

TRFD E. Harris. 

44 P.u (ridge Ro.ad, Ro.ath, (\irdiff, .^ugust 29. 


Illumination of Plankton.^ 

In avoiding compi ("'sed-^ir illnes|%?y excellent 
method which wo oue to Dr. J. 'Si.^lJ^dnne, djvers 
ascending from deej) water often' ^ive to spend 
|x>rio<is of half an hoifr or so in idleness suspended 
on a rope in mid-water 20-30 ft. helow the surface; 
The blank tedium of such occasions can be reliev<lrl 
by watching the ebb and flow of plankton past the 
face-glass of the helmet and musing on the remark- 

uality and quantity 


able vari.alion in its appar^ 
from day to day. 

j\s the diver hxiks upwan 
the l^lackG^hOdow y keel of t 
the iadrvid3^lls of the pl.ai 
by a sort- of dark-gr 
hfad^PMitwards anaj 
spaoife '^^ain using 
field-^is^^%verfloodcd 
an^thc teeming mulimij 
jW|s. In August, aftar, 
niqPrcd for an hour or two* 11^ , 
find her out, and dally a compacj 



awards towards 
;e vessel he sees 
^ut vividly 
Liming his 
elieved water 
oscopy, the 
is absent, 
granular hajti- 
ship has been 
sea, mackerel 
oal of thepi cijj- 
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iintLales $oii» a <>-40 ft- b«tow, r^iaioing in position 
Sniit sho gets Oudcr way^arit^ wits the spot. 

A dWer hanging in the shoal has a cle^ 
sonic 6 ft. widb around him; beyoot} this the ’*»<« 
is crainm^ .with mackereJ, the outluni of the sboaf 
ctjf responding roughly with that of the -ship above. 
iOne sees that the fish are feeding on plankton, not 
bv steadily puitipinjj the water through their gill- 
biters, but snatching gulps from different directions^ 
turning their eyes about and making little jumps here 
and tliere* Evidently the depth they maintain, 
slightly different from ^ay to day, is Utat at wKidi 
ihcir food is drifting; but what is the mysterious, 
attraction that keeps roving fish fixed beneath 
stationary ship for hours toj^elher? 

A paper bv Bullcn in the Journal of the 
Marine Biological Association for June, 1912, prP* 
duces evidence (from examination of stomach contents 
and aquarium observations) lliat mackerel when feed- 
ing on plankton e.xercise selective i)Ovvers, picking 
out certain forms, such as Cope;Kxls, and rejecting 
others, presumahlv b\ visual means. After ohsirving 
the shoals on many occasions while hanging sus- 
iK-ndcd in their midst, I feel sure that it is the assist- 
ance given bv the black b.ackground of the ship to 
visual selection that links the fish to her. 

Most objects boating in the open seas, jellyfi.sh, 
sharks, driftwood, or derelicts, when carefully ai^- 
proadied, are found to he accompanied by fish satel- 
lites. The attractive force is not necessarily the same 
in every case, hut where (as in the case of tlie 
mackerel under the..salvagc shii>) the stomach contents 
turn out to be selected jdankton it is pnhahlv a 
matter of illumination. 

It is likelv that each nKMuber of a shoal is lienefitcd 
bv the background afforded bv the bodies of its im- 
mtdiatc neighbours, and, if so, a factor in the shoal- 
ing habit comes to light. Going deeper, ;i use sug- 
gests itself for the lateral light-producing 01 gans of 
some bnthypelagic fishes which are so p1ar(‘d that 
they gan scarcelv assist the fishes’ own vision 

G r. C. Dam.akt. 

H.M. Salvage Vessel Rarer . T ough SwtlK 


Co*operaUtM Indexing of Periodical Literature. 

I AM much interested in tlie leading article in N \iurf 
of June g entitled “Co-operative Indexing of Periodical 
Literature,” because the IL W Wilson Company is 
doing on a commercial basis what the f)uhlications 
\ on mention are doing on what you caff a “co-opera- 
tive basis.” .This leads to an inquiry as to \vh<'n the 
publication of index or ahsti.ict is “co-operative,” 
Perhaps c^oomiion meant originally the donation 
of indcxing^^’prk on th(' part of individuals or 
libraries, TJowever, it appea|;s that of the co-operative 
publications mentioned iK>no ot tlie editorial work is 
donated. The “Engineering Index” is now pub- 

lished by one of the great enginecning societies, and 
its deficit paid bv that socie^^^ The ckficit of the 

“Index Medicus ” i^ met by the Carnegie Institution 
of Washington. Tl^dieffcit of the “ Index to Logal 
by the H. W. Wilson- Corh- 
_ of the treasury of the'Asso- 
&ries, and the deficit <^f the 

is made good -of the 

Company* Ip Jhe 

^ti^s subscriptions ilre 

,^i^ft will go, fiie deficits Jq 
^ ^ the publication ^ 
the deficit 

^wporation than if it 

^ a foundation?^ In other wordf, 

ould not a corporation engaged in an e<^catIoiial 
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Periodicals,” pu 
panV, is made 
ciation of Jf.a> 

” Agficul 
treasury 
case of 
solicited, 
work and^e': 
being met 
index less “c 
an individual ^ ^ 
t an assi^iatioi 



work be nxognised as “to-operaling ” wkh men of 
science ^end stmolnrs in the diffusion of knowledge? 

Labrarians say that indexes are mixe used in 
libraries than abstracts and digests. 'This* of course, 
does not imply that abstracts apd digests arc not 
useful to scientific and professional people, but since 
the chief support Tor abstracts, indexes, and ingests 
comes from libraries, should not the advice of 
librarians be considered? A mere examination of the 
phvsical condition of various indexes and abstracts in 
libraries ^hight be a fair indication of their compara- 
ti\«‘ us^'fuln?s^, and prove to be a revelation to ♦hose 
who are paying s(tme of the deficits. 

At one time tlie subject of agrlcultuie was con- 
sidered b\ th<' rominittec on ll)e International Cata- 
logue of .Scientific Literature, and* it was expected 
that .1 volume covering this subject would some time 
be published. 'I'he publishing of our “ Agricultur.al 
Iiuli'X ” gi\es opportinitv to compare the value of a 
diction.-lrv-catalogue published on the “ cumul.^tive 
pl.an “ monthly, annunlly,,and trienAkdlv wiUi M classified 
r.'italogue published onlv (and t.ardily^ as wn apniial. 
Would it not he intcri'sting to make ifiqfuiries among 
those w'iio use such lefrrence tools mClst in order to 
determine wii.it method is most efficient? tf If should 
be found lliai indexing and cataloguing publications 
produced bv piivate corporations tlPCtually serve a 
usidul puipose, and peih.aps relieve “co-operative” 
organisations of some share of the deficit, should not 
tliese publications r(‘cci\e, If not conpnendation, at 
least a tiod of recognition? ■ , 

I have wondered wdiv mep Of scl^^^nc^*, Wlirtn 
planning calalogut's or classifiCtitk?u*’r do not conilult 
those who make that work aVprofesslon. When 
fH'ople build houses it is gi'ner^lly thought best to 
consult an architect. 

It m(iy be w'orth whik* to tfotc tfiat of the four 
examples of indexes that vou mentid^, three are^iTbw^ 
compiled on the alphabetic ' or dictionary plan. /'The 
“Engineering Index,” publlAhed since 1884, changed 
ftom the ( lassificd to the 'dictipnary ’form on the 
annuals with the year igid* Thtk “Index MediciiS ” 
has just recently changed from the tlassified to the 
alphabetic form. We relieve the changes were made 
at (he request of librarians w’ho have, through their 
exix'rif'nce, found thr dirtionafv' plan the more 
serviceable. 

It is to be hoped that in the Conference proposed 
bv Nahtwr, to which representatives of MI branches 
of knowdedge are to be invltejl^ librarlan.s-^and all 
those who make printed indexes "will be included. 

H, W. Wh.soN, 

President. 

The H. W. W’rlson Com pan v. Publishers of 

' Indexes and Reference Works,' 958-964 
1 ' niv(?*rsiiv Avenue, New York City, 

August 6. " • 


A to-orttRAT;ivE index is one published by, or on 
behalf of. a professional body with the view of secur- 
ing an adequate standard of efficiency. Those Indexes 
are generally based, in part at any rate, upon volun- 
tary labour.. Mr. Wilson is in error in supposing’tbat 
the main /sifpport fc)C*,^b^stTacts and dfigests comes 
from the libraries/^ It. 'ft derived frrtm.the subscriptions 
of memb^j^' of the professional bodies,, Librarians 
are not qualified to advise on the matte**. 

' IndCTting ^uffprs chiefly from the Ja^^k of co-ordina- 
Tion and thV Insufficient supply of gained workers. 
^ is to'socuT^ a proper co-ordination of effort that a 
fconillrence^* been proposed in these columns. The 
' conference ^ou?d undoubtedly include representatives 
oi the libraries and of the commercial indexes. 

The Writer of the ARTicpfe. 
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The British Association at Edinburgh, 


prospects of a first-rale meeting in Kdin- 
i. burgh arc now assured. The journal, which 
extends to more than forty pages, shows that all 
the s/^ctions will have a full programme — in fact, 
tile dilhcully in several cases has bcf^n to lit the 
c (immunirations into the time available. The 
mirnber of members already enrolled indicates 
that llu* total entry will ex( eed jooo, so that 
from a numerical, as well as from other 
points of view, the lulinburgh nu-etlng is 
( ertain cT success, 1 he proof ^ opy ol the list 
of members shows that Hnlish siienie is tb he 
strongly representecl at tlu‘ meeting. In the list 
arc the names of many uell-knoun men of science, 
including about one hundted tidlows of the Royal 
Stx'icty. I hrec past-pr(‘si(lenls t)l the Assjjcialion 
will attend the meetitiL; ^ir Janif‘s Dewar, Sir 
Oliver Lodge, and Sir lalward Sharpey Schafer 
%r in addition to I’rof, HiTilmaii, who resigns the 
office of president to Sir lulward '1 horpe. 

A goodly number of ovt;rseas and foreign men 
of science have signified their intention of being 
present at the meeting. Physics, mat hematics, 
and ('hemislr> are represented by Prof. Svante 
Arrhenius (Stockholm), Prof. H. K. Fierz 
(Lurich)t Prof. F. M. Jaeger and Prof. Kaptcyn 
(Groningen), Dr. Irving Langmuir (New York), 
Prof. J. C. McLennan (Toronto), Dr. Mans Pet- 
terssen (Oothenberg), Prof. Voltorra (Rome), and 
Prof. R, VV. Wood (Johns Hopkins University). 
Geology and zoology have also a goodl\ repre- 
sentation of men of science from overseas. In t-hc 
former section arc Prof. Collet (Geneva), Prof. 
R. A. 'Daly (Harvard), Baron de (ieer (Stock- 
holm), and Prof. Kolderup (Bergen), while in the 
section of zoology are Prof. J. IL van Bemmclcn 
and Prof. J. W. van Wijlie ((Jronirigen), Prof. 
Heronard (Paris), and Prof. Vernon Kellogg 
(Washington). Other foreign reprrs<‘ntati\ es are 
Dr. Krogh (Copenhagen), in the section of physio- 
logy, Dr, Langfeld (Harvard), in the section of 
psvehology, and Dr. J, P. I.otsy (Holland), in 
the section of botany. Most of these are to take 
part in the proceedings of the sections, either by 
presenting some communication on their recent 
work, or by joining in the discussions which have 
been arranged. 

There will be a daily wTather report for ITlin- 
burgh. The Meteorological Office, Air Mini.stry, 
has arranged that during the week over which 


I the meelmgs of the BritiMv Association exterid — 
September 7-1 4—a demonstratioa will be given 
; daily of the methods employed in preparing the 
. British daily weather map and iti forecasting the 
weather in different districts ol'.the country during 
the ensuing twenty-four hours. For this purpose 
a temporary branch of the Meteorological Ofli^ce, 

1 Edinburgh, is being opened in the natural philo- 
sophy department of the university, in which 
building the meetings of Section A (Mathematics 
’ and Physics) are being held. This temporary 
office is feeing' supplied with wireless apparatus 
capable f)f receiving all the different European 
synoptic messages. In addition, arrangements 
are being made for the receipt of weather mes- 
♦ sages from varioii^^ centres by telegraph and tele- 
phone, including messages from ships in the 
' Atlantic, and some* of tlie information which isJ 
ordinarily collected by the Air Ministry for the 
purposes of aviation. 

Most of the meteorological data thus collected 
will be represented on a large blackboard map 
which has been erected In the entrance hall of the 
natural philosophy department, where it can be 
seen bv those attending the meetings. Some in- 
formatif)!! chiefly referring to local or Scottish 
w'cather conditions w'ill also he shown. The area 
over which the map (‘xteruls is from Spitsbergen, 
in the north, to Africa, in the south, and from 
Wars.'uv jo the Azores, and it is expected 
that the ri'presentntion on it of the inorning*S 
w(‘ather thronghout ihi*^ rirea will he complete 
hv TO a m. 

A local daily we.ather report, embodying the 
more important data on the map, will be issued 
hv II a.m., and a limited number of copies will 
he readv for issue soon afti'r that hour. The 
report will include a “general inference” from the 
ascertained pressure distribution, as w^ell as a 
special forecast for the Edinburgh district. 

The demonstration will show' what information 
can he obtained by the use of a suitable wireless 
' receiving instrument, and how’ that information 
! ma\ be utilised ; and it wUl Illustrate the methods 
by Which Scotland generally, and Edinburgh in 
' particular, could he served in the matter of 
> prompt and accurate information with regard to 
! the weather of the day and its probable changes 
in the ensuing twenty-four hours.- 

' T. H. Ashworth^ 


Sotiic Aspects and Problems of Post-war Science, Pure and Applied. 

By sir T. fTwARD THORPE, C.B., D.Sc., Sc.D., LL.D., FJ?.S., Hon. F.R.S.Edw., 

President, ^ 


r HE British Association for the Advancement 
of Science owes its origin, and, in great 
measure, its specific aims and functions, to the 
public spirit and zeal for the interests of science 

* r-esidentwit Rddrei* dBlivercd at th« Rdlififaiirgh m«ttiag oC thf Brittrti 
Ai .Ol iation on S«pt*mbtr 7. • 
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of Scotstnen. Its virtual founder was Sir D^yld 
Brewster ; its scope and character were defined by 
Principal Forbes, • In constitution It dirfcrctf from 
thp migratory scientific asseteiations existing on. 
the Continent, which* mainly served to ptortiOte th^ 
social intercourse of members by annual 
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t^atherings, in that It was to be a permanent 
organisation, with a settled establishment and 
headquarters, which should have not merely its 
yearly reunions, but which, “by methods and by 
mllucnce peculiarly its own, should continue to 
oi:)eratc during the intervals of these public assem- 
blies, and should agpire to give an impulse to 
every part of the scientific system ; to mature 
scientihe enterprise ; and to direct the labours 
requisite for discovery.” 

Although, for reasons of policy, it was decided 
that its lirst meeting ol September 27, 1831, 

should be held at York, as the most central city 
fur the three kingdoms, and its second and third 
meetings at the ancient Universities ol Oxford 
and Cambridge respectively, it was inevitable that 
the Association should seize the earliest oppor- 
tunity to visit the Metropolis of Scotland, where, 
as an historical fact, it may be said to have liad its 
origin. « 

The meeting in this cit) of September 8, 1834, 
was noteworthy for many reasons. It afforded 
the first direct proof that the Association was ful- 
lilling its purpose. This was show n b) the popular 
appreciation which attended its activities, by the 
range and character of its reports on the state and 
progress of science, by the interest and value ol 
Its sectional proceedings, and by the mode in 
which its funds were employed. In felicitous 
terms the president of the preceding year, the 
Rev. Prof. Sedgwick, congratulated the gathering 
“on the increased strength in which they had 
assembled, in a place endeared to the feelings of 
every lover of science by so many delightful and 
elevating recollections, ^especially by the recollec- 
tion of the great men whom it had fostered, or to 
whom it had given birth.” In a few brief sen- 
tences iVof. Sedgwick indicated the groat power 
which this Association is able to apply towards 
the advancement of science by combination and 
united action, and he supported his argument by 
p*)inting to the results which it had already 
achieved during the three short years of its exist- 
ence. Prof. Sedgwick’s words are no less true 
to-day. His contention that one of the most im- 
portant functions of this philosophical union is to 
further what he termed the “commerce of ideas” 
by joint discussions on subjects of kindred interest, 
has been endorsed by the recent action of the. 
Council in bringing the various sections into still 
closer touch with each other with a view to the 
discussion of common problems of general in- 
terest. This slight reorganisation of the work 
of the sections, which is in entire accord with the 
spirit and aims of the Association, as defined by 
its progenitors and formulated in its constitution, 
will take effect during the firesent meeting. 
Strictly Speaking, such joint sectional discussions 
are unknown in our history, and their utility 
and influence haye been freely recognised. But 
hitherto the occasions have been more or less in- 
formal. They are now, it Is hoped, to be part of 
the regular official procedure of the meetings, ib 
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A^hich it is anticipated they will afford additional 
intere.st and value. 

Another noteworthy change in our procedure is 
the introduction of discussions on the addresses 
of the presidents of sections. Hitherto these ad- 
dresses have been formally read and never jdis- 
cu.ssed. To the extent that they have been brief 
; chronicles of the progress of the special depart- 
ments of science .wilii which the section is con- 
ct'rned they iiave given but little opportunity for 
discussion. W ith the greatly increased facilities 
, which now exist for every worker to kt*cp himself 
informed of the development of the iMunch of 
i knowlbdge in which he is more *pai ticularly in- 
terested, such riKsmncs liavc in great measure lost 
; their true purpose, and tliere has, conscqueutly, 

I been a growing tendency of late years for such 
I presidential addres.scs to deal with contemporary 
' topic's ol general interest and of fundamental im- 
, portance, affording ample opportunity lor a free 
, oxcliange ol opinion. rhe experiment will cer- 
tainly conduce to the interest of the proceedings 
of the sections, and wall contribute to tlic pcr-i 
manent value ol their wc:)rk. We see in these 
I several changes the development of ideas c:Dn^ 

1 nected with the working of the Association which 
may be said to have had their birth at its first 
' meeting in Edinburgh, eighty-seven years «go. • 
Sixteen years later — that is, on July 21, 1850 — 
Edinburgh again extended her hospitality to the 
i British Association, which then honoured itself by 
I electing the learned principal of the united col- 
j leges of St. Salvator and St. Leonard, St. 

I Andrews, to the presidentfal chair- -at once a 
I triluite to Sir David l^rewster’s eminence as a 
! natural philosopher, and a grateful recognition of 
' his services to this body in ‘suggesting and pro- 
! moling its Lirmation. 

! On the orc'asion of his inaugural address, after 
I a brief acecDunt of rec ent progress in science, made 
I w^hh the' luc idity of expression which characterised 
! all the literaiN efforts of tlic learned biographer of 
New'ton and versatile editor of the Kdinhurgh 
I Kncvclopaedici , the Kdinhurj^h Magazine , and the 
Edinburgh journal of Science, the president dwelt 
upon the beneficent influence of the Association in 
i securing a more general attention to the objects 
j of science, and in effecting a removal of disad- 
j vantages of a public kind that impeded its pro- 
j gress. It was due largely to the action of the 
, Association, assisted by the writings and personal 
' exertions of its members, that the Government 
; was induced to extend a direct national encourage- 
j mctit s('lenrc' and to aid in its organisation. , 

' Brewster had a lofty ideal of the place of science 
in the intellectual life of a rommunitv, and of the 
just position of the man of science in the social 
scale In well-weighed words, the outcome of 
matured experience and of an intimate knowledge 
of the working of E^iropean Institutions created 
for the advancement of science* and the diffusion 
of knowledge, he pleaded for the establishment of 
a rrational institution in Britain possessing a class 


b 
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ot K si(l^>nt nu mbers who should devote themselves 
wholly to science- with a place and station in 
soeictjy the incest respectable and independent — 
“Iree alike,” as l^laytair put it, “from the em- 
bai rassmeiUs of poverty or the temptations of 
weiOd'.” .Such men, “ordained by the State to 
the undivided functions of science,” would, he 
contended, do more and better work than those 
who snatch an hour or two from their daily toil 
pr nightly rest. 

'd’his ideal of “combining what is insulated, and 
uniting in one great institution the h\ing talent 
which is in active but undirected and unbefriended 
exercise arouifd us,” w.ws not attained during 
ilrew'sler’s time, nor, lUJtw ithst*indingf the reitcra- 
ticui of inc'ontrovCrtible argument during the past 
seventy yeats, has it [)een reached in our own. 

I have been led to dwe ll on Sir IJavid Biewster’s 
association with this (|uestion ot tlie rcdations of 
the State towards researi li for se\eral reasons. 
Although he was not the In st to raise it- - for Davv 
inoie than a centuiy ago inadi^ it the theme of 
presidential addresses, and brought his social in- 
iliienc e {a hear in the attempt tcj tmlist the prac- 
tical sympathy of the (lovernment- no one more 
consistently urged its national importance or suj)- 
ported his c ase with a more, powerful advocacw 
ethan tltc principal of the Ihiiversity of lydinburgh. 
it is only seemly, therefore, that on this particular 
occasion, and in this c ity of Ins adoption, where 
he spenu s(j much of his intell(‘clual energy, 1 
should specially alliidc' to it. Moreover, we can 
never forget what this Association owes to his 
large and fruitful mind, lyvery man is a tlebtor 
to lus profession, from which lie gains counten- 
ance, and profit. Ihat Brewster was an ornament 
to his is acknowlc'dged by ewety lover of learning. 
'That lie endeavoured L(3 lie a help to it was grate- 
fullv recognised during- his lifetime. After his 
dctith it was said of him that the improved position 
of men of science in our time is chiefly du(‘ to bis 
exertions and his example. 

I am aalurallv led to connect the meeting of 
1850 with a still more memorable gathering of this 
Association in this city. In August, 1871 — just more 
than lialf a (tmtury ago- tlu' British Assoiiation 
again assembled in Edinburgh under the presi- 
dency of Lord Kelvin —then Sir W illiam Thomson. 
It was an historic occasion by reason of th<‘ 
address w'hich inaugurated its proceedings. Lord 
Jvelvin, with charactoristu' force and insistence, 
still further elaborated the theme whiih had been 
so signal a feature of Sir David Brewster’s 
address twenty-iuio years previously: “Whether 
wc look to the honour of I'.ngland,” he said, “a.s a 
nation which ought always to be the foremost in 
promoting jiliysical science, or to those vast 
economical advantages which must accrue from 
such establishments, we cannot hut feel that ex- 
pet imental research ought to be made with us an 
object of national concern, and not left, as 
hitherto, exclusively to the private enterprise of 
self-sacrificing amateurs, and the necessarily, in- 
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con 1 >ccuUve action of our present Governmental 
Departments and of casual committees.” 

I Lord Kelvin, as might have been anticipated, 

I pleaded more especially for the institution of 
I physical observatories and laboratorres for experi- 
I mental research, to be conducted by qualified 
persons, wliose duties should^ be not teaching, but 
experimenting. Such institutions as tKpn existed, 
he pointed out, afforded only a very partial and 
inadequate solufion of a national need. They 
were, for the most part, “absolutely destitute of 
means, material, or lor advancing 

science, except at the expense of volunteers, or 
of securing that volunteers sliould he found to 
('ontinue such little work as could then be carried 
on.” 

i here were, however, evi'n then, signs that the 
bread ( ast upon the waters was slovvlv returning 
after many days. The establishment of the 
(Cavendish Labur;^tor\ at ('ambridge, by the 
munificence of its then chancellor, was a notable 
achievi'menl. W’hilst in its constitution as part of 
a university discipline it did ncH wholly realise the 
ideal of the two presidents, under its successive 
directors, ITof. Clerk Maxwell, the late Lord 
Ravleigh, and Sir J. J. I'homson, it has exerted a 
profound influence upon the development of ex- 
perimental physics, and has inspired the founda- 
tion of many similar ediieational institutions in this 
country.’ Ivxperimental pity sics has thus received 
an enormous impetus during the last fifty years, 
and although in matters ol si iencc there is but 
little folding of the hands to sleep, “the divine 
discontent ” of its followers has little cause for dis- 
quietude as regards tlu' position of physics in this 
country. 

In the establishment of the National Physical 
Laboratory we have an approach to the ideal 
which my predecessors had so earnestly advocated. 
Ollier presidents, among whom 1 would specially 
name the late .Sir Douglas Gabon, have con- 
tributed to this I'onsummation. Tht^ result is a 
remarkable testimonv to (he value of organised 
and continuous effort on the pait of the British 
Association in forming public opinion and in in- 
nueiicing Departmental action. It would, how'- 
ever, l)e ungrateful not to recall the action of the 
late Lord Salisbury -himself a follower of science 
and in full sympatliy with its objects- — in taking 
the first practical steps towards the creation of 
this magnificent national institution. 1 may be 
allowed, perhaps, to refer to this matter, as I 
hnv(‘ piTsonal knowledge of the circumstances, 
being one of the few survivors of the Committee 
wdiich Lord Salisbury caused to be formed, under 
the ebairmanshij) of the late Lord Rayleigh, to 
inquire and report upon the expediency of estab- 
lishing an institution in Great Britain upon the 
model of certain State-aided institutions already 
existing on the Continent, for the deterrnmation 
of physical constants of importance in the arts, for 
investigations in physical problems bearing upon 
♦industry, for the standardisation and verification 
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ot ph^&ical instruments, and for the y^enoral*pur- 
poscs ot metrology. 1 do not profess lo give the 
exavt terms of the reference to the Committee, 
but in substaftce these were recognised to be the 
general aims of the contemplated institute. The { 
e\ idenee ue received from many men of science, 
Irom Departmental, oOicers, and from rejircsenta- ; 
lues ol engineering and other industrial establish- j 
incnts was absolutely unanimous as to the great 
public utility of the projected laboratory. It need 
scarcely be said that the opportunity called forth 
all the energy and power of advocacy of Lord 
Kelvin, and 1 well remember vvitli what strength 
ol conviction he impressed his views upon the 
Committee. I'hat the National Physical Labora- 
tory has, under the ability, organising power, and 
business capacity of its lirst director, Sir Richard 
(ilazebrook, abundantly juslilied its cremation is 
iei<)gniscd on all hands. Its st'rvices during the 
four years of w'ar alone are sulhcient proof of its 
national value. It has grown to be a l.irge and 
rapidly increasing establishment, ocaujiying itself 
with an extraordinary range of subjects, with a 
numerous and well-qualified staff, engaged in 
determinative and research work on })ractically 
every branch of pure and applied phvsic's. The 
range of its activities has been furtlier increased 
b\ file establishment since fh(' war of co-ordin.iting 
research boards for physios, chemistry, engineer- 
ing, and radio-resean'h. (iovcrnmcnl Departments 
li.ive learned to appre('iatc its services. 'llic 
photometry division, for exampU', has been liusv 
on experiments on navigaticm lamps for the Hoard 
<)( 'I'rade, on miraTs’ lamjjs for the Home OfCu'e, 
. 111(1 on motor-car lu'ad-lamps for the Minis! ryot 
diansq^ort, and on the lighting of tin' National 
(iallery and the Houses of IbirlianKuit. Important 
W(jrk h;is liren doiK* on the forms of ships, on the 
steering and maiKcuvring of ships, on the cffei't 
of waves on ship resistance, on th(' interaction 
between passing ships, on seaplane floats, and on 
.ti^' hulls of flying-boats. 

U is also actively engaged In the study of 
problems connected with aviation, and has a w(‘ll- 
ordcred d(^partment for aerodynamical research. 

It can already point to a long' and valuable 
series of published researches, which are acknow- 
ledged to be among the mo.^t imjiorlant ('ontribn- 
tarns to pure and applied physics which this 
country has made during recent years. 

I may be pardoned, 1 hope, for another personal 
reference if I recall that it was at the Ivdinburgh 
meeting, under Lord Kelvin’s presidency, fifty, 
years ago, that I first became a member of this 
.Association, and had the honour of serving it ns 
one of the secretaries of its chemical section. Fifty 
vears is a considerable span in 4;hc life of an in- 
dividual, but it is a relatively short period in the 
history of science. Nevertheless, those fifty ye^rs 
are richer in scientific achievement and in the im- 
portance and magnitude of the utilitarian applica- 
tions of practically every branch of science than 
any preceding similar interval. The most cursor^ 
comparison of the state of science, as revealed in 
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“his comprehensive address, with the present con- 
dition those departments on which he chief v 
dwelt, will suflice to show that the development 
has been such that even Lord Kelvin’s peru trative 
genius, vivid imagination, and ''anguine tempera- 
ment could hardly have anticipated. No previ(^iis 
h.dt-century in tlic history ol si'ience has witnessed 
siK'h momentous and far-reaching achievements. 
In pure chemistry it has seen the discovery of argon 
Ijv Ravleigli, of radium by Mme. C'urie, of hehviin 
as a terrestrial element by Ramsav, ol neon, 
xenon, and kr\j)t()n by Ramsay and 1 ravers, the 
jiroductuui of helium from radium J)y Ramsay and 
S(4ddy, and the i.s()latk)n of lluorine liy Moissan. 
These are undoubtedly great chsi'ovent's, hut their 
value is enormously enhanced by the theoretical 
and prattu'.'il ('onse(juenc('s which flow fioin them. 

In applied clu'mistry it has witnessc'il the 
general appluation of the Hilchrist- rhomas pro- 
cess of iron-piinlication, the production of calcium 
cyanamidc by the jorocess of ]*'rank and ('aro, 
Sab.itier's process of hydrogenation, a widesprcaid 
applic.ition of liquefied gasc's, and Haber’s work 
on .ammonia synthesis -all manufacturing pro- 
cesses which have prac'tic.allv revolutionised the 
industries with which they are ('onc'c'rned. 

In pure jihvsics it has st»en the rise id the 
electroti theory, by Lorentz ; Hc'rfz’.s disexAery o»* 
elect ro-magnelic waves; the investigation of 
cathode i.avs by Lcmard, and tln^ ehn'idatlon of 
crystal striK'tiirc bv Hr.agg 

It has sc'cn, morc'ovcr, the' invention of the 
telephone, tbe* establishment of incandescent light- 
ing, the elec'tric transmission of force, the inven- 
tion of the cinematograph, of warelcss telegraj^hy, 
the applic'aticm of the Rbntgcm rays, and tlic*. 
photographic reproduction of colour. 

In physical chemistry it has witnessed the crea- 
tion of sit'reochcmislrv hv Van t’Hc^ff .and Le Hc'I, 
Gibbs’s work on the' phase rule, Van t’ Hoff’s 
ibc'orv of solutions, Arrhenius’s theory of ionic 
dissociation, and Nt'rnsr>^ theory of the galvanic 
cell. 

Sucli a list is far from complete, and might be 
greatly extendc'd ; but it will at least sc>rve to 
indic'atc the measure of progress W'hich the world 
owes to the development and application during 
the' last fifty vears of the two science's phvsics 
and ( hemisf rv-^- to which Lord Kc'lvin sjn'c iallv 
referrc'd. 

I'he more rapid dissemination of information 
concerning the results of recent nr contemjior.ary 
investigation, vvhic'h Lord Kelvin so strongly 
urged as “an ohjert to which the powerful action 
of the Hritish Association w’oiild be thoroughly 
appropriate,” has been happily accomplished. The 
timely aid of the Association in conlrihuling to 
the initial expense of preparing and publishing 
monthly abstracts of foreign chemical literature 
by the Chemical Soc'ielv.is gratefully remembered 
hv British chemists. The example has been fol- 
low'ed by the greater number of our scientific and 
technical societies, and the rc'sults of contemporary 
inquiry in every Important branch c^f pure and 
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applied Science are now quickly brought to the* 
knowledge ot all interested workers. In fact, as 
regards the particular branch of science with which 
I am more directly concerned, the arrangertients 
lor the picparation and dissemination of abstracts 
ol I oniemporary foreign chemical literature are 
proving to be a veritable embarrassment ol riches, 
and ilu re is much need for co-operation among the 
various distributing societies. This need is espe- 
< lajl) urgent at the present time owing to the 
greatly increased cost of paper, printing, binding, 
and indeed of every item (oiinceted with publica- 
tion, which expense, ol course, ultimately falls 
upon the various societies' and their menibers. 

1 he problem, which has already received some 
attention from tliose entrusted with the manage- 
ment of the societies referred to, is not without 
its ddhculties, but these aie not insoluble. Tliere 
is little doubt that a resolute and unanimous effort 
to Imd a solution would meet with success. 

riie present high cost ot book production, which 
m the case of specialised bocjks is about three 
times what it was in ICJ14, is exercising a most 
prejudicial efiect upon the spread of s<'ientific j 
Iviiowledgc*. Hooks science arc not generally 
among the “best sellers." '1 hey appeal to a com- 
naratively limited and not particularly wealthy 
public,' largely composicl of the professional 
classes who have sullered in no small measure 
Irom the economic ellects of the war ddic present 
high price of this class of literature is to the 
public detriment. Ivventually it is no less to the 
detriment ot the printing and publishing trades. 
ITiblishers are well aware ol this fact, and 
attempts are being made 1)\ disiaissions between 
emplc 3 yers and the executives of the rypographical 
Association and other societies of compositors to 
reach an equitable solution, and it is greatly to 
be h()j)cd (hat it will be spi'cddy found. 

.Ml thinking men are agreed that scicmce is at 
the basis ot national progress. Scdence can de- 
velop only by research. KescMicb is the mother of 
discovery, and discovery ot invention. I'lie in- 
dustrial position ot a nation, its manufactures and 
commerce, and ultimately its wealth, depend upon 
invention. Its welfare and stability largely rest 
upon the equitable distribution of its wealth. All 
tlii.s seems so obvious, and has betm so Irequcmtly 
and so convincingly stall'd, that it is superlhious 
to dwell upon it in a scientific gathering to-day. 

A late distinguished Admiral, you may re- 
member, insisted on the value ol reiteration. On 
tliis particular question it w'as ru?vcr more needed 
than now. 'i'he crisis tlirough wliicli wa* have 
lecontly passed requires it in the interests of 
national welfare. Of all j)ost-war problems to 
engage our serious attention, none is more im- 
portant m regard to our position and continued 
existence than the nation’s attitude towards , 
.science and scientific re;3earch, and there is no 
more opportune time than the present in which to 
seek to enforce the teaching of one of the most 
pregnant lessons of our late experience. 

It is, unfortunately, only too true that the indus- 
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/rial world has in the past underrated the value of 
research. One indication that the nation is at 
length aroused to its importance is to be seen in 
the establislunent of the Department of Scientific 
and Industrial Research, with its many subordin- 
ate associations. The outbreak of the Great War, 
and much in its subsequent Uistory, revealed, as 
we all know, many national shortcomings, due to 
our indifference to, and actual neglect of, many 
things which are at the root of our prosperity and 
security. During the war, and at its close, vari- 
ous attempts, more or less unconnected, were 
made to iind a remedy. Of the several committees 
and boards which were set up, those which still 
exist havt;; now been co-ordinated and brought 
under the control of a central organisation — the 
Department of Scientific and Industiial Research. 
Research has now become a national and State- 
aided object, h'or the first time in our history its 
pursuit with us has been organised by Government 
action. As thus organised it seeks to fulfil the 
aspirations to which 1 have referred, whilst meet- 
ing many of the objections which have been urged 
against the endowment of research. It must be 
recognised that modern ideas of democracy are 
adverse to the creation of places to which ’definite 
work is not assigned and from which definite 
results do not emanate. This objection, which 
strikes at the root of the establishment of such an 
institution as Sir David Hrewster contemplated, 
is, to a large extent, obviated by the scheme of 
the Department of Scientific and Industrial Re- 
search. It does not prescribe or fetter research, 
but, whilst aiding by personal payments the in- 
dividual worker, leaves him free to pursue his 
Inquiry as he thinks best. Grants arc made, on 
the recommendation of an Advisory Council of 
experts, to research workers in educational in- 
stitutions and elsewhere, in order to promote re- 
search of high character on fundamental problems 
of pure science or in suitable cases on problems of 
applied science. Of the boards and committees 
and similar organisations established prior to or 
during the war, or subsequent to it, with one or 
two exceptions, all are now directly under the 
Department. They deal with a wide range of 
subjects, such as the JTiiWing Research Board, 
established early in 7920 to organise and super- 
vise investigations on building materials and con- 
struction, to study structural failures, and to fix 
standards for structural materials. The Food In- 
vestigation Hoard deals with the preservation by 
cold of food, and with the engineering problems 
of cold storage, with the ehemistrv of putrefaction, 
and the agents which induc e it, wdth the bionomics 
of moulds, and the clu’mlslry of edible oils and 
fats. The Fuel Research Board is concerned with 
the immediate importance of fuel economy and 
wfth investigations of the questions of oil-fuel for 
the Navy and Mercantile Marine, the survey of 
the national coal resources, domestic heating, air 
pollution, pulverised fuel, utilisation of peat, the 
Search for possible substitutes for natural fuel oil, 
and for practicable sources of power alcohol. ' 
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The Geolog^ical Survey Board has taken •over 
the Geological Survey of Great Britain and the 
control of the Museum of Practical Geology. The 
maintenance of the National Physical Laboratory, 
originally controlled by a general board and an 
executive committee appointed b> the president 
and council of the^ Royal Society, i.s now tran^,- 
lerrcd to the Department of Scientific and Indus- 
trial Research. A Mines Research Committee 
and a Mine Rescue Apparatus Committee are 
attached to the Department. 'Ihe lormer is con- 
cerned with such questions as tin. determinat ion 
of the geothermic gradient, the inlluence of tem- 
perature of intake and return air on strata, the 
efl ect of seasonal changes on strata temperature 
(jf intakes, the cooling effect clge to the evolution 
of fire-damp, heat production from tlie oxidation 
cjf timber, etc. The Department is also directing 
inquiries on the preservation and restoration of 
antique objects deposited in the British Museum. 
It is concerned w'ltli tlie gauging of rivers and 
tidal currents, with special refereni c to a hydro- 
graphical survey of CIrcat Britain in r( latiou to 
the natif)nal resource's of water-pow'er. In aecord- 
anc(; with the Government policy, four ('o-ordin- 
ating boards have been established I 0 oiq^ani'^e 
scientific work in connection with the fighting 
forces, so as to avoid uniH'i essar) ov (jrlap[)ing and 
to })rovide a single direction and financial control, 
d'lie four boards deal, respectively, with eln'mlcal 
and physical problems, problems of radio-rcsearrli, 
and engineering. These boards have attached to 
them various committees dealing with special in- 
quiries, some of which will be carried out at the 
National Physical Laboratory. The Government 
have also authorised the establishment of a Forest 
Products Research Board. 

Tlie Department is further ompovvored to a'^si-^t 
learned or scientific societies and institutions in 
carrying out investigations. Some of these were 
initiated prior to the w^ar, and were likely to be 
i!>andoned owing to lack of funds. Whenever 
ti e investigation has a direct bearing* upon a par- 
ticular industry that had not hitherto been able 
to establish a research association, it has been a 
^ ondition of a grant that the institution directing | 
the research should obtain contributions towards 1 
the cost on a 1. for /. basis,^ either directly throug^h | 
its corporate funds, or by special subscriptions | 
from interested firms. On the formation of tlio 
appropriate association the research is, under suit- 
able safeguards, transferred to it for continuance. 
The formation of a number of research associa- 
tions has thus been stimulated, dealing, for ex- 
ample, with scientific instruments, non-ferrous 
metals, glass, silk, refractories, electrical and 
allied industries, pottery, etc. • 

Grants are made to research associations 
Formed voluntarily by manufacturers for the pur- 
poses of research, from a fund of a million ster- 
ing, placed at the disposal of the Research De- 
partment for this purpose: Such associations, to 
ae eligible for the grant, must submit articles pf 
3(^sociation for the approval of the Department 
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•and the Board of Trade, il these arc .approv cd, 
licence;^ are issued by the Board of Trade lecog- 
nising the associations as limiled liability com- 
panies working w iihout prohts. bubsenptiuns paid 
to an association by contributing iirins are revog 
iiised b) the liuard ol Inland Ke venue as business 
costs of the lirms, and aie not subject to income 
or excess piohts taxes. 1 he iiu'oine ul thi' asso- 
ciation IS similarly free oi income tax. Grants are 
ordinarily made to these associala^ns on tlie basis 
of 1 /. for eveiy 1 /. raised by the association ’be- 
tween limils depending upon the pariitnlar in- 
dustry concerned. In the case ol two lesearih 
associations grants arg made at a'liiglier rale than 
I. tor /., as ihe.sC industries are regaidctl as having 
a special claim to State assistance on aicount ol 
tlicir “pivotal ” cliaracter. J he resull.s ot lescari h 
ai(‘ llu' sole propt'i ty ot the association malting 
tlicm, subject L(j ceitain lights of vcli.) jtosse^sed 
by the Di'partment fot the purpose.s ol c nsuring 
that they are not cornmiinieated to foreign ('oiin- 
tiies, except with tlu' consent of the Depailnunt, 
and that they mav be made available to ollu'r in- 
terested industries and to the Goveramc'nt itsell 
on suitable li*rms. 

Duse arrangements have been found to be 
generally satisj.ictor) , and at the present lime 
ivventv-lour ol siu h lesean h assoeiatioys hav 4 j 
been formed to whom licences have been i.ssued 
b) the Boaid ol I rade. Others are in proc'ess of 
formation, and may be exi)ecled to be at woik at 
an early dale. 1 liese reseandi associations are 
concerned with nearly all our leading industries. 
The official adtlresses ol most of them are in 
Ix)ndon ; others have their headquarters in Man- 
chester, I.eeds, Shidlicld, Birmingham, Nortliamp- 
tun, Coventr} , Cdasg-ow, and Belfast. 

I'ho Department has further established a 
Records Bureau, whieli is res|>onsibIe for receiv- 
ing, abstracting, hling and collating communica- 
tions liom research workers, boards, institutions, 
or associations related to, or supervised by, the 
Department, dhis inlormation is regarded as con- 
fidential, and will not be communicated except in 
writing, and alU'r ('onsultation with the research 
worker or organisation from which it has been 
received. Also sue li luju-confidential information 
as c'omcs into tlie possession of the Department 
which is of evident or probable value to (hose 
working in touch wdth the Deparlment is ('ollectcd 
and filed in the bureau and made generally avail- 
able. 

It IS also a 1 unction ot the bureau to cffi'cl 
economy in preventing repetition and ovcrIa[)ping 
of investigations and in ensuring that the furiest 
possible use is made of the results of research. 
Thus the programmes of research associations 
are compared in order to ensure that researches 
are not unwittingly duplicated by different re- 
search associations. Sometimes two or more re- 
search associations may be interested in one 
problem from different points of view, and wlicn 
this occurs it may be possible for the bureau to 
arrange a concerted attack upon the comn^on 
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()ri)bl(jn, * ta( h research assex ialion undertaking' 
that phase ef the work in which it is specially 
iihcr( sled and sharing in the general results. 

As resean lies carried out under the Department 
lr< fpi(‘ntiy i)r()du(:e results f(jr which it is possible 
to take out patents, careful consideration has been 
gi\c n to the problems of poliev arising on this 
subjcc t, and other Government Departments alsf) 
interested have been fretly consulted. As the 
refill, an Inter-Departm<-ntal ('ommittee has been 
rstablished with the follf>\ving terms of refer- 
ence 

(1) d'o consider the mcthofis of dealing with in- 
ventions mad(; bv worivcr'^ .tided or maintained 
from public funds^ whrthet such workers be en- 
gaged (u) as research wutlvt rs, or (/>) in somt* other 
ten hnit al cajnicity, so as to j^ive a lair rt'ward to 
the inventor and thus en< ouragt* further effort, to 
st'cure the utilisation in indusliy of suit.ible inven- 
tions and to })rotect the natieinal interc'st ; anil 

(2) To outline a rours(‘ ol procedure in respect 
of inventions .arising' out of State-aided or sup- 
pot ted work which shall further thesi^ aims and Ix' 
suitable for adoption by all riovcrnmi'nt Depart- 
ments eoni'erned. 

About forty [latents have been taken out by the 
Department jointly with the inventors and other 
tnleresfod bodies, hut of thi'se nine have after- 
wards been abandoned. At least live patents 
have been developed to such a stage as to he rcadv 
for immediate industrial application. 

ft will be obvious from this short sutnmarv of 
th(‘ activities of the Department of .Scientilie 
.and Industrial Research, based upon in- 
formation kindly supplied to me bv Sir I'rancis 
Ogilvfe, that this groat si'home of State-, aided re- 
siaarrh has boon ronreivod and is administered on 
broad and liberal lines. A eonsiclerable number of 
valuable reports from its various boards and com- 
mit ti'os have already been published, and others 
arc in the pri'ss, but it is, of course, much too 
soon to rip()r('ciatc the full effects of lli(*ir opera- 
tions; but it can scarcelv be doubted that they are 
bound to exercise a profound inlluenee upon indus- 
tri(’s wbi('h ultimately ek'pend upon diseovery and 
invention. The establishment of the Department 
marks an epoch In our history. No such compre- 
hensive organisation for the application of science 
to national needs has ever been created bv anv 
oth(‘r State. We may say we owe it directly to 
the Great War. Even from the evil of that great 
catastrophe there is some soul of goodness would 
we ohservingly distil it out. 

I turn now to a question of scientific interest 
vv'hich is attracting general attention at the present 
time. It is directly connected wuth Lord Kelvin’s 
address fifty years ago. 

The molecular theory of matter — a theory which 
In its crudest form has descended to us from the 
earliest times, and which has been elaborated by 
various speculative thinkers through the inter- ; 
venlng ages, scarcely rested upon an experimerltal 
basis until within the memory of men still living. | 
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When Lord Kelvin spoke in 1871, the best-estab- 
lished development of the molecular hypothesis 
vvas exhibited in the kinetic theory of gases as 
worked out by Joule, Clausius, and Clerk 
Maxwell. As he then said, no such comprehensive 
molecular theory had ever been even imagined 
before the nineteenth century^ but, with the eye 
of taith, he clearly perceived that, definite and 
complete in its area as it was, it was “but a well- 
drawn part ol a great chart, in wdiich all physical 
.science will be represented with every property ot 
matter shown in dynamical relation to the whole. 
1 he prospect vve now have of an early completion 
ol this chart is based on the assumption of atoms; 
but there can be no permanent satisfaction to the 
mind in explaining heat, light, elasticity, diffusion, 
ekx'tricity and magnetism, in gases, liquids, and 
solids, and describing precisely the relations of 
these different states ol matter to one another by 
statistics ol great numbers of atoms when the 
piopcrties of the .atom itself are slmplv a.ssiimcd. 
W'hen the theory, of which vve have the first in- 
stalment in Clausius’s and Maxwell’s work, is 
complete, vve are but brought face to face with a 
superlatively grand question : What is the inner 
me( lianism ol (he ,'itom? ” 

If the propel tics and allei'tions of matter are 
dcp(‘nd<*nt upon the inmr mechanism of the atom, 
an attimif' Ihecjry, to Ix' valid, must comprehend 
and explain them all. I'hcre cannot be one kind 
of atom for the physicist bnd another for the 
oliemist. The nature of (hemii'al fiffinity and of 
valeru'v, the mixles of their action, the diflerence 
in characteristic s of the ( hcmical (“lernenls, even 
(heir number, internal constitution, periodic' posi- 
tion, and possible* isotopic rearrang'cmcnts must 
be ac'c'ountc'd for and t'xplained by it. Fifty years 
ago chemists, tor the most part, rested in the c'orn- 
lortabic* helic*f of the* existenc'c of atoms in the 
restricted sense in which Dalton, as a legacy from 
Nc*vvtc)n, had im.'igined them. D>rcJ Kc'lvin, unlike 
the chemists, had never been in the habit of 
“ c'vacling c|uestions as to the hardness or indivisi- 
bility of atoms by virtually assuming them to be 
infinitc-Iy small and infinitely numerous.” Nor, on 
the other hand, did he* realise, with Boscovich, the 
atom as a my stir point t'nd-^wed with inertia and 
the attribute of attracting or repelling* other such 
c'entres.” Science advances not so much by funda- 
mental alterations In Its beliefs as by additions to 
them. Daltcm would equally have regarded the 
atom “ as a piece of matter of measurable dimen- 
sions, wuth shape, motion, and laws of action, 
intelligible subjects of scientific investigation.” 

In spite of the fact that the atomic theory, as 
formulated by Dalton, has been generally accepted 
for nearly a centuly, it i.s only within the last few 
years that physicists have arrived at a conception 
of the structure of the atom sufficiently precise to 
be of service to chemists in connection with the 
relation between the properties of elements of dif- 
ferent kinds, and in throwing light on the mech- 
anism of chemical combination. 

This further investigation of the superlatively 
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grand question — the inner mechanism of nhe 
atom — has profoundly modified the basic con- 
ceptions of chemistry. It has led to a great ex- 
tension of our views concerning the real nature of 
the chemical elements. The discovery of the elec- 
tron, the production of helium in the radioactive 
disintegration of atyns, the recogniition ot the 
existence of isotopes, the possibility that all ele- 
mentary atoms are conqjosed either ot helium 
atoms or of atoms of hydrogen and helium, and 
that these atoms, in their turn, are built up of two 
constituents, one of which is the electron, a par- 
ticle of negative electricity the mass of which is 
only i/i8oo ol that of an atom of hydrogen, and 
the other a particle of positive t'lectric ity the mass 
ot which is practical!) identical witli tliat ol the 
same atom — the outcome, in short, ol the collective 
work of Soddy, Rutherford, J. J. Thomson, Collie, 
Moseley, and others — are [iregnant farts which 
have ('ompletcly altered the fundamental aspi'cts 
of the scienf'c. Chemical phil(»s()p}iy h,is, in fact, 
now definitely entered on a new phase. 

I^)oking' back over tht‘ past, some indications of 
the coming change mig^ht have been perceived 
wholly unconnected, of course, with the recent ( x- 
pcrimcntal work which has served to ratify it. In 
a short paper entitled, “ Speculative Ideas r(‘sp<‘( t- 
mg the Constitution of Matter,” originally i)ul)- 
lish(*d in i<sr)3, Ciraham ('onc(‘ived that the various 
k'inds of matter, now recog'nised as different eh- 
mentary substances, may possess one and the sanu* 
ultimate or atomic molecule ('xisting in different 
conditions of movement. This idea, in its essence, 
may bo said to be as old as the time of lA‘ii(:if)piis. 
'I'o Graham as to Iveuca'ppus, “ the ra tion of the 
atom as one substam'e taking various forms by 
combinations unlimited, was enough to account for 
all the phenomena of the world. By separation 
and union with constant motion all things could 
be done.” But Graham developed the ('onception 
by independent thought, and in the lig'ht of exj)eri- 
niv atally ascertained knowl<“dg'(‘ whadi the world 
()w< s to his labours. He might have been c:og- 
nisant of the speculations of the Greeks, butMiurc 
is no ev'idcnce that he was knowingdy influenced 
by them. In his paper, Graham uses the terms 
“ atom ” and “ molecule,” if not exa(ily in the 
same sense that modern (teaching demands, yet 
m a sense verv' different from 'that hitherto 
required bv the limitations of contemporary 
(hcmiral doctrine. He (.onreivos of a lower 
order of atoms than the chemierd atom of 
Dalton, and founds on his conception an 
explanation of chemical combination based 
upon a fixed combining measure, which he terms 
the matron, its relative weight being one for 
hvdrogen, sixteen for oxygen, and so on with the 
other .so-called “ elements.” Graham, in fact, 
like Davy before him, niwer committed himself 
to a belief in the indivisibility of the Daltonian 
atom. The original atom may, he thought, be far 
down. 

The idea of a primordial yUS or of the essentijil 
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unity of matter, has p'ersisted throughout tlic ages, 
and, in spite of much experimental W'ork, some t)f 
it of the nighest ortier, which was thought to have 
demolished it, it has survived, revivified and sii])- 
[)oited by analogies and arguments drawn Irom 
every field of natural inquiry. I his idea, ot course, 
was at the basis of the IwjiolheMs ui Rrbut, 
which, even as motlified by Dumas, was held to he 
reluted by the monumental w’ork of Stas. But, as 
pointed out by Marignae and Dumas, anyone who 
will impartially UK>k at the facts can siarci'^y 
escape the feeling ih.at there must be some n^ison 
fi>r ib(' frequent reeurrenc'c of atomic wt ights dif- 
ftimg^.liy so little froru the numbers riajuired by 
tlu‘ law whuh the work of Stas was su[)j)osed to 
tlispiove. d lu‘ more c'xact stud) vvitlun reiciil vears 
ol the methods of determining atomic' weights 
and the great improvement in experimental 
appllanc'es and t(‘C'hni(|ue, combined with a more 
rigorous standard of ac'curacv denumded by a 
g^eiier.il rec'ognit ion of the far-reaching import- 
ance of an exact knowk'dge of thc'se physical con- 
stants, have resulted in inlensif)ing llie bi liel that 
some natur.al law must bc‘ at the basis of the' fac t 
that so many of the most carefully dcfcrmini'd 
atomic weights on th(‘ oxyg'en standard arc whole 
numhc'rs. NcwcaMluh^ss, there were \v(*Il-auth(*nti- 
catc'd ('M'cplions which seemed to invalidate' i(s^ 
uni versalit) . d hc' prov c'd fac t tliat a so-c'alft'd ele- 
ment may he a mixture' of isotopes — substances of 
the; same* e'hemical attributes, but of varying 
atomie' weight — has llirovvn new light on the' epies- 
tion. It is now rt'cognise'd that the fractional 
values ineh'pe'iiflently establislu-d in the case of any 
one element by the most aea urate exfierimenlal 
work of various investigators are, m eflee't, sta- 
tistic<d cjuanfities ” dependent upon a niivtuie' of 
isotofies This re'sull, indec'd, is a nee'rssaiy e'orol- 
lary of nicKle'rn concc'ptions of the inner me'e'han- 
ism of the atom. The theory that all elemental y 
atoms are composeal of he lium atoms, or eaf helium 
and hvdrogen atoms, mav’ he reg^arded as an exfc'n- 
sion of Prout’s bypolbe'sis, with, however, this 
important distiiu'tion, that whorens Front’s hypo- 
tlie'sis was at best a surmise, wfith little, and that 
little only weak, e\pe‘rimc*ntnl evldt'ne'O to support 
if, the- new theory is^directly deduced from we-ll- 
estahlished fae (s. The hydrogen isotope, H,^, first 
delected hv .Sir [ j. I'homson, of whiedi the' exist- 
ence has been ee:»nfirmed hv Aston, w^ould scc-m to 
be an integral part of atomic' strue turc. Rulherford, 
by the disruption of ejxvgen and nitrng-en, has alst> 
ise'ilatcd a suhst.a nee of mass 3 which enters info 
the' struc'tnre of atomic nuclei, hut which he rc'- 
gards as an isotope of helium, whic h itself is built 
up of four hvfirogen nuclei, together with two 
cementing electrons. The atomic nuelea of de- 
ments of even atomic number would appear to he 
c’oniposeel of helium nuclc'i only, or of helium 
nuclei with cementing elc'ctrons ; whereas those of 
elements of odd atomic number are made up of 
helium and hydrogen nuclei together with cement- 
ing electrons. In the case of the ligditer elements 
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of the latter class, the number of hydrogen nuclei 
associated with the helium nuclei is invariably 
tliree, except in that of nitrogen, where it is two. 
\ he frc(jiient cxjcurrence of this group of three 
h)clrogen nuclei indicates that it is structurally an 
jsotojx* of hydrogen with an atomic weight of 
tliree and a nuclear charge of one. It is surmised 
that it is identical with the hypothetical “ nebu- 
liurn ” from which our “ elements ” are held by 
astro-physicists to be originally pnxluced in the 
sbirs through hydrogen and helium. 

'I hcse results are of extraoi dinary interest as 
healing on the (piestion of tlui essential unity of 
matter and ih^ mode of gtnesis of the elements. 
.Members of the Itrilish Association may recall the 
suggestive address on this subject of the- late* Sir 
William Oookes, dc'livtTi d to the (diciiiioal Sec- 
tion at the Birmingham meeting'- of 1H86, in winch 
he (pieslionc-d whelhcT there is absolute uniformity 
in the mass of the: atoms of a ( hemical element, 
as postulated by Dalton He thought, with Marig- 
nae and S( hutzenbcagi r, who had [jreviously raiscal 
the same doubt, that it was not im[)r’obable that 
what we tcTin an atomic' ua ight merely rc'prescnts 
a mean value around which the aetn.il weights of 
the atoms vary within narrow limits, or, in other 
w'ords, that the mean mass is “ a st<itistiral c'on- 
stant of great stability.” No valid experimental 
^evidente in support of this surmise was or could 
he offered at the lime it waas uttenai. Maxwell 
poinUaJ out that the phenomena of gaseous dif- 
fusion, as then asc'ertaincd, would seem to nega- 
tive the supposition. If hydrogen, for example*, 
were composed of atoms of varying- mass, it 
should be possible to sc'parati; the* lighter from the* 
heavier atoms by diffusion thr<mg-h a porous sep- 
tum. * “ As no chemist,” said Maxwell, “ has yc't 
obtained specimens of h>dr(>g('n di Tiering^ in this 
wa\ from other specimens, we conclude that all 
the molecules of hydrogcai are of sensibly the same 
mass, and not merely that their mean mass is a 
stallsti('al copstant of great stability.” ^ But 
against this it may be doubted whether anv 
chemist had ever made ex{)erimcnts sufhciently 
j)r('C'ise to solve this point. 

Th(' work of Sir Norman Ixx^kyer on the spec- 
trc^sc'opic' evidence fc^r the disscx'iation of “ ele- 
mentary ” mattcT at Iransrendental temperatures, 
and the possible synthelic intro-stc'liar production 
of elements, through the helium of whic'h he ori- 
g'-inally detected the existence, will also find its due 
place in the history of this new philosophy. 

Sir J. J. Thomson was the first to afford direct 
evidence that the atoms of an element, if not 
exactly of the same mass, were at least approxi- 
mately so, by his method of analysis of positive 
rays. By an extension of this method Dr. V. W. 
Aston has succeeded in showing that a number 
of elements are in reality mixtures of isotopes. It 
has been proved,' for example, that neon, which 
has a mean atomic weight of about 20.2, consists 
of two isotopes having the atomic weights respec- 

1 Cl^rk Maxwell, art. “Atom,” Kncy. Brit , 9ih ed. , 
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tiv^^Iy of 20 and 22, mixed in the proportion of 
90 per cent, of the former with 10 per cent of the 
latter. By fractional diffusion through a porous 
septum an app^irent difference of density of 07 
per cent, between the lightest and heaviest frac~ 
tions was obtained. The kind of experiment which 
Maxwell imagined proved the invari?ibility of the 
hydrogen atom has sufficed to show the converse 
in the case of neon. 

The clement chlorine has had its atomic weight 
repeatedly determined, and, fex* special reasons, 
with the highest attainable accuracy. On the 
oxygen standard it is 35 46, and this value is 
ac'curate to the second decimal place. All attempts 
to prove that it is a whole number — 35 or 36 — have 
failed. When, however, the gas is analysed by 
the same method as that used in the case of neon 
it is found to consist of at lea.st two isotopes of 
relative mass 35 and 37. There is no evidence 
\vli.'ile\ (a* of an individual substance having the 
atomic weight 35 T). fh'ix'c chlorine is to be 
reg^arded as a complex element ('onsisting of two 
principal isotopes of atomic weights 35 and 37 pre* 
sent in such proportion as to afford the mean 
mass 35’4f’- 1 atomic weight of chlorine has 

be en so frequently determined by various observers 
aiuLby various methods with practically identical 
results that it sei'ms diflii'ult to believe that it con- 
sists of isotopes present in definite and invariable 
proportion. I^r, .Aston meets this objection by 
pointing out that all the ar('urat(' determinations 
have been made with chlorine detived orig-inally 
from the sanx* sourc'e, the si-a, w'hieh has been 
p('rfectly mixed for a^ons. If samples of the ele- 
ment could be obtained from some other original 
source, it is possible that other values of atomic 
weight w-ould be obtained, exactly as in the case 
of l(‘ad, in whii'h the (‘xistimc e of isotopes in the 
metal found in various radioactive minerals w'as 
first conclusively established. 

Argon, which has an atornii' weight of 39'88, 
was found to consist mainly of an isotope having 
an atomic w'oight of 40, associated to the extent 
0^ about 3 per cent, with an isotope of .atomic 
wa ight 36. Krypton and xenon arc far more com- 
plex. The former w'oiild appear to consist of six 
isotopes, 78, So, 82, 83, 84,^86; the latter of five 
isotopes, 120, T31, T32, 134, T36. 

Fluorine is -a simple element of atomic weight 
19. Bromine consists of equal quantities of two 
isotopes, 79 and 81. Iodine, on the contrary, 
would appear to be a simple element of atomic 
weig^ht 127. The case of tellurium is of special 
interest in view of its periodic relation to iodine, 
but the results of its examination up to the present 
are indefinite. 

Boron and sili(^on arc complex elements, each 
consisting'- of two isotopes, 10 and ii, and 28 and 
29, respectively. 

Sulphur, phosphorus, and arsenic are apparently 
simple elements. Their accepted atomic weights 
are practically integers. 

« All this work is so recent that there has been 
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little opportunity, as yet, of extending it to fcny 
considerable number of the metallic elements. 
Ihese, as will be obvious from the nature of the 
methods employed, present special dilliculties. It 
is, however, -highly probable that mercury is a 
mixed consisting of many isotopes. These 

have partially separated by Brfinsfed and 

Hev5>«fby fractioual^distilJation at veiy low pres- 
sUf€s, and have been shown to vary very slightly 
ih density. Lithium is found to consist of two iso- 
topes, 6 and 7. Sodium is simple, potassium and 
rubidium are complex, each of the two latter ele- 
ments consisting, apparently, of two isotopes. The 
accepted atomic weight of ctesium, 132 81, would 
indicate complexity, but the mass spectrum shows 
only one line at 133, Should this bo confirmed, 
ciesium would afford an excellent test case. The 
accepted value for the atomic weight is sulhcicntly 
lar removed from a whole number to render 
turther investigation desirable. 

'Ihis imperfect summary ol Dr. Aston’s ufiik is 
mainly based ufion the account he recently ga\(‘ to 
the Chemical Society. At the close of his lecture 
he pointed out the significance of tlie results in 
relation to the periodic law. It is clear that llie 
order of the chemical or “ mean ” atomic weights 
in the periodic table has no practifal significance; 
anomalous cases, such ns argon and [lolassium, 
arc simply due to the relative proportions of their 
heavier and ligliter isotopi's. 'I'his dix:s not neces- 
sarily invalidate or even weaken the perio<lic law, 
which still reniains the expression of a great 
natural truth. That the expression as Mendclecff 
left it is imperfect has long been recognised. The 
new light we have now gaiiu'd has gone far to 
clear up much that was anomalous, especially 
Ntoscley’s discovery that the real sequence is the 
<itornic number, not the atomic weight. This is 
one more illustration of the fact that sci(mce ad- 
vances by additions to its beliefs rather than by 
fundamental or revolutionary changes in them. 

The bearing of the electronic theory of matter, 
too, on Trout’s discarded hypothesis that the 
atoms of all elements we re tlu mscKos built up of a 
primordial atoiTi--his protylc, which he reg'arded 
as probably identical with hydrogen — is too ob- 
vious to need pointing out. In a sense, Trout’s 
hypothesis may be said to be now rc-eslablishcd, 
hut with this essential modification — the primor- 
dial atoms he imagined are complex and arc of two 
kinds — atoms of positive and negative electricity 
— respectively known as protons and electrons. 
\These, in Dr. Aston’s words, are the standard 
o\ick:s that Nature employs in her operations of 
ele>Tient building. 

T^e true vabie of any theory consists in its com- 
prehc!i:^^ivenfess and sufficiency. • As applied to 
chemist<^, this theory of ** the inner mechanism 
of the atom ” must explain all its phenomena. We 
owe to Sir J. J. Thomson its extension to the 
explanation of the 'periodic law, the atomic num- 
ber of an element, and of that varying power of 
chemical combination in an element term 

valency. This explanation I give substantially in 
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his own words. The number of electrons in an 
atom of the different elements has now been deter- 
mined, and has been found to be equal to the 
atomic number of the element, that is to the posi- 
tion which tlie element occupies in the series when 
the elements are arranged in the order of tbeir 
atomic weights. know now the nature and 

quantity of the materials of which the atoms are 
made up. The properties of the atom will depend 
not only upon these factors, but also upon the way 
in which the electrons are arranged in the atom, 
rills arrangement will depend on the lorces bc- 
tuecn the elcelroiis themselves and also on those 
betwec^i the ilcctrons aud tile posit* ve charges or 
juotons. One arrangement which naturally sv^- 
gisted itself is that the positive charges should he 
at the centre with the iU!gativ{? electrons around it 
on the surface of a s[)herc. Mathematical investi- 
gation shows that this is a possible arrangement 
il the electrons on the sphere are not tiX) crowded. 
l'lu‘ mutual repulsion of the (dectrons resents over- 
('rovvding, and Sir J. J. 1 horn son has sliown that 
wheal there are more than a ci'i'tain number e>t 
edee'troiis on the sphere, the attraction of a posi- 
ti\'e charge, limited as in the case of the atom in 
magnitude to the sum e’lf the charges on the elec- 
tions, is ne>t abl(‘ to keej) the electrons in stable 
(qiiilihrium on the* sphere, the layer of eloftreins 
explodes, and a new arrangement is formed. 'I'he 
number of electrons which can be accommodated 
on the outer layer will dejiend upon the law ol 
force between the positive charge and the ele('- 
Irons. Sir J. J. Thomson has shown that this num- 
ber will be light with a law of force of a simple 
type. 

'fo show the bearing of this result as aifording 
an explanation of the periodic law, let us, to 
begin viith, take the ( ase of the atom of lilhium, 
which is supposed to have one electron in the 
outer kiyer. As each chaneiit has one more free 
electron in its atom than its predecessor, glucinuni, 
the element next in succession to lithium, will 
have two electrons in the outer layer of its atom, 
boron will have three, carbon four, nitrogen live, 
oxygen six, Ihiorinc seven, and neon eight. As 
tliere cannot be more than eight electrons in the 
outer layer, the additional electron in the atom of 
the next element, sodium, cannot fi/id rixim in the 
same layer as the other electrons, but will go out- 
side, and thus the atom of sodium, like that ol 
lithium, will have one electron in its outer layer. 
'Ihr additional electron, in the atom of the next 
element, magnesium, will join this, and the atom 
of magnesium, like that of glucinum, will have two 
electrons in the outer layer. Again, aluminium, 
like boron, will have three; silicon, like carbon, 
four; phosphorus, like nitrogen, five; sulphur, like 
oxygen, six; chlorine, like fluorine, seven; and 
argon, like neon, eight. The sequence will then 
begin again. Thus the number of electrons, one, 
two, three, up to eight, in the outer layer of the 
atom, will recur periodically as we proceed from 
one element to another in the order of their atomic 
weights, so that any property of an element which 
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nth on ilu- number of ciectronb in the outer 
la) LI ()1 its atom will also recur pcriodicaUy, which ' 
is pin islI) that remarkable property of the 
ill Hunts wiiich is expressed by the periodic law of 
Meiuic iLcff, or the law of octaves ol Newlands. 

Ilu valency ol the elements, like their period- 
icity, IS a consequence of lire principle that equi- 
librium becomes unstable when there are more 
than cjj^hl electrons in tlie outer layer of tlie atom. 
i‘ur on this view the chemical combination lietw’cen 
two atoms, A and B, consists in tlic electrons ol A 
getting' linked up with those ol B. Consider an 
atom like that of neon, which has already ei^ht 
ehu irons in il*s outer la)er ; it camujt tind room 
lor any more, so that no atoms tan he linked 
it, and thus it cannot lorm any compounds, Ntiw 
take an atom ot lluOtinc, which has sc.ven electrons 
in its outer layer; it can lind room lor one, but 
only tme, electron, so that il tan unite with one, 
hut not with more than one, atom ot an element 
like hydro^tm, wliic h has one electron in the* outcT 
laver, Miioiine, ac <'oi (lin),^ly, is monovalent. I he 
ox)^''en atom has six electrons; it has, therefore, 
rt)om lor two more, and so ean link up with two 
atoms of hyclro) 4 ’eii : heiu e oxv^om is dfvalc'iU- 
Similarly nitrof^en, whic h has live electrons and 
three vacant places, will he trivalent, and so on. 
On this view an element should have Iw'o vaUm- 
eu's, the sum of tlie two heiny ecpial to ei^ht. 
'Ihus, to take (4\)^en as an example, it lias onl\ 
two vacant pUu'es, and so ean hnd room only for 
the electrons ol two atoms; it lias, however, six 
electrons available for (illin^ up the vacant places 
in other atoms, and as there is only one vacancy 
to he tilled in a (luorine atom the cl(‘Ctrons in an 
oxy^ert atom could fill up the vacancies in six 
lluorinc atoms, and tiicrehy attach these atoms to 
it. A lluoride of oxygen c^f tliis composition re- 
mains to he disc'overed, hut its analogue, SF^j, 
first made known by Moissan, is a c'ompound ol 
this type. Tlie existence of two valencies for an 
element is in accordance with views put forward- 
some time a^^'o by Abot;^ and Bcidlandcr. Frof. 
Lewis and Dr. IrvinjL^ Langmuir have developed, 
with ),'Teal ingenuity and success, the consequences 
which follow from the hvpothesis that an octet of 
(dectrons surrounds ihc' atoms in chemical com-, 
pounds. 

fhe term “atomii' weight” has thus aecjuired 
for the chemist an altogether new and much wider 
significance. It lias long been reecignisod that it 
has a far deeper import than as a constant useful 
in chemical arithmetic. For the ordinary pur- 
poses of quantitative analvsis, of technology, and 
of trade, these constants may be said to he now 
known with sufficient aecuracyv ; but, in view of 
their hearing on the great problem of the essential 
nature of matter and on the “superlatively grand 
question, Whaf is the inner mechanism of the 
atom ? ” they become of supreme importance. 
Their determination and study must now be ap- 
proached from entirely new points of view and by 
the conjoint action of chemi.sts and pl)ysicists. 
The existence of isotopes has enormously widened 
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the* horizon. At first sight it would appear that 
we should require to know as many atomic 
weights as there are isotopes, and the chemist may 
well be appalled at .such a prospect. All sorts of 
dilliculties start up to aft right hinv, such as the 
prescnt^impossibility of isolating isotopes in a state 
ot individuality, llieir possitje instability, and the 
inability of' his quantitative methods to establish 
accurately the relatively small differences to be 
anticipated. All tliis would seem to make lor com- 
plexity. On the other hand, it may eventually 
tend towards simplification. It, with the aid of 
the physicist, we ean unravel the nature and con- 
figuration of tlie atom of any particular element^ 
and determine the number and relative arrangement 
ot the constituent protons and electrons, it may 
be possible to arrive at the atomic weight by 
simple calculation, on the assumption that the 
integer rule is matiiematically valid, d his, how- 
ever, is almost certainly not the case, owing to the 
inihiencc of “packing.” 'Ihe little differences, in 
tact, may make all the clifterenee. The case is 
analogous to that of the so-called gaseous laws in 
whieli the departures from their mathematical ex- 
pression ha\e been the means ot elucidating the 
phvsieal constitution of the gases and of throwing 
light upon such variations in their behaviour as 
have been observed to occur. Ihere would appear, 
therefore, ample scope for the chemist in deter- 
mining with llie higliest attainable accuracy the 
departures from the whole-number rule, since it 
is evident tliat mucit deqiencls upon tlieir exact 
extent. 

These considerations have alrcad) engaged the 
attention of chemists. l*'or some )ears past a 
small International Committee, originally ap- 
pointed in H)o3, has made and published an annual 
report in which they have noted such determina- 
tions of atomic weight as have been made during 
the year preceding each report, and they have 
from time to time made sug'gestions for the 
amendment of tlie tables of atomic weights, pub- 
lished in text-books and chemical journals, and in 
use in chemical laboratories. In view of recent 
developments, the timt‘ has now' arrived when the 
work of this International Committee must be re- 
organised and its aims aod functions extended. 
The mode in which this should be done has been 
discussed at the meeting in Brussels, in June last, 
of the International Union of Chemistry Furc and 
Applied, and has resulted in strengthening the con- 
stituti(4n of the Committee and in a wide extension 
of its scope. 

d'he crisis through vvhirh we have recently 
passed has had a profound effect upon the world. 
The spectacle of the most cultured and most highly 
developed peoples on this earth, armed with every 
offensive appliance which science and the inventive 
skill and ingenuity of men could suggest, in the 
throes of a death struggle must have made the 
angels weep. That dreadful harvest of death is 
past, but the aftermath remains. Some of it is 
evil, and the evil will persi.st for, it may be, genera- 
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ions. There is, however, an element of in 

t, and the good, we trust, will develop and in- 
rease with increase of years. The whole com- 
)Ic\ion of the world — material, social, economic, 
)olitical, moral’ spiritual — has been changed, in 
eitain aspects immediately for the worse, in 
nliers prosi>cc lively f(V the better. It behoves 
LIS, then, as a nation to pay heed to the lessons 
i)[ the w^ar. 

Ihe theme is far t(K) complicated to be treated 
:idequatcly within the limits ol such an address as 
this; but there are some aspects of it germane to 
the objects of this Association, and 1 venture, 
iliercfore, in the time that remains to me, to bring 
them to your notice. 

I lie Great War differed from all previous inter- 
necine struggles in the extent to which organised 
s( lence was invoked and systematically applied in 
prosecution. In its later phases, indeed, 
success became largely a question as to which ot 
[hi; great contending parties could most rapidl> 
,uul most eftectivelv bring its resources to their 
ml. The chief jirotagonists had la-eu in tlie lore- 
liont of scientific progress tor ((uituries, and had 
m a( cu'inulaled ('xperi(‘iu'(* of the manilold applica- 
;u)ns ot seienee in practicall) ('V(‘ry department ol 
uiman activity that could have aii) possible rela- 
[loii to tlie conduct ol war. 'I'lie military class 
n everv country is probably the most conservative 
)l all ihc' professions and tlie slowest to depart 
rom tradition; but when nations are at grips, and 
lu'v realise that their very existcmce is tlireatcmed, 
•verv agency tliat may tend to (ripple* the ad- 
versary is apt to be lesorted to — no matter how 
ar it departs I rom the customs and conventions 
)1 war. This is more certain to be tlie ease it ilie 
hrug'g^le is protracted. AVe have witnessed this 
<i('t in the course of the late w^ar. d hose wlio, 
lalising that in the present imperfect stage ol 
uvilisaticm wars arc inevitable, yet strove to 
niinimise their horrors and formulated the; 
Ilagi'c Com cut ion of iHcjq, were well aware how 
these horrors might he eiK'irmously intensitied hv 
the applications of scientific knowledge, and 
especially of chemistry. Nothing shocked the 
< onseience of tlie envilised wcjrld more than 
(Germany’s cynical disregard of the under- 
t. iking into which sIk* liad entered with 
oilier nations in regard, for instance, to the use 
ol lethal gas in warfare. The nation that 

treacherously violated the treaty of Belgium 
and even applauded the action, might be 
expected to have no scruples in repudiating 
lu'r obligations under the Hague Convention. 
April 25, 1915, which saw the clouds of the 

asphyxiating chlorine sloyvly wafted from the 
fjcrman trenches toyvards the lines of the Allies, 
witnessed one of the most bestial episodes in the 
history of the Great War. The world stood 
aghast at such a spectacle of barbarism. German 
kultnr apparently had absolutely no ethical value. 
Boisoned weapons are employed by savages, and 
noxious gas had been used in Eastern warfare in 
earlvf times, but its use was hitherto unknown 
NO. 2706, VOL. 108] 


^mbng European nations. How it originated 
among tho Cicrnians — whether by the direct un- 
prompted action ol the Higher Command, or, as 
i.s more probable, at the instance of persons cun- 
I nected yvith the great manulaciunng concerns in 
Rhineland, has, so lar as 1 know, not transj)irc(J. 
It was not so used m the earlier stages ol the 
war, cyen when it had become a yvar ol position. 
It IS notonouis that the great chemical nuinufac- 
tuniig- eslalili^hments ol Germany had bevn, lor 
years prcyiously, sedulously linl^ed up m the 
seryiee id the war winch Germany yvas deliberately 
planning- piobably, in the first inslaiur, mainly 
lor the sbpi)ly ui munitions and medicaments. \\ c 
may suppose that it was llu* n naeity ot out lioops, 
and till* ladure of repeated attempts to dislo(|g( 
them by direct attaclc, that led fo liie emj)lo)ment 
ol su( h foul methods. He this as it mav, these 
methods became part oi the settled j)ra( tice ol our 
enemies, and during the three succeeding yi ais- 
that IS, trom Ai)rjl, J()J5, to S('j)tember, 191.S — 
no leyvei than eighteen diltereiU luims oi poison 
- gases, liquids, and solids were employed by 
the (ierm<ins. On the jninciple of Vespasian's 
law', reprisals beeanu; inevitable, and tor the 
greater part of threi* veais \\v had the sorr) spec- 
lac'h* of the leading nations ol tht; world Hinging 
at one another tiie most dc'adly piodiicts 'lliat 
chcmieal knowledge could suggt'st and leehnu al 
skill eontrive. VVariaie, it would s('em, has now 
detinitelv entered upon a mwv phase, d'be botiois 
which tin* Hague Convention saw were imminent,, 
and I rom whieb tbes str(jve to protect humanity, 
are now, apparently, by the ('xamjiK* and initiative 
of (lorniany, to become part ol the established pro 
eedure of war. Ciyilisalion protests against a .step 
so retrograde. Surely comity aiTKmg- nations 
should be adcfjuate to arrest it. II the League ol 
Nations is vestial with any real power it sliuuld 
be j)ossible for it to devise the means and to 
ensure their successful applic'at ion. The failure ot 
the Hague C'onvenlion is no sullieient reason for 
tles[)air. 1 he moral sense of the (dvilised wtirld 
is not so duIU'd hut that, li roused, it can make 
its influemc* prevail. And steps should he taken 
without dekiv to maki* th.it inlliience supreme, 
and all the more so fliat tliere are agencies at 
work which w(juld seek to pt^rpetiiate siadi 
methods as a teeognised proredure of war. d'lu* 
ease lor what is called chemical warfare has not 
wanted for advot ates. It is argued that poison 
g-as is far less fatal and far h ss cruel than any 
t>ther instrurm-nt of war. It has been staled that 
“amongst the ‘ mustard gas ’ casualties the deaths 
were less th.in 2 per cent., and when death did 
not ensue complete rca^overy generally nltim.atel) 
resulted. . . . Other materials of chemical warf.are 
in use al the armistice do not kill at all; thev 
produce casualties which, after six weeks in hos- 
pital, are discharged practically wathout per- 
manent hurt.” It has been argued that, as a 
method of conducting war, poison-gas is more 
humane than preventive medicine. Preventive 
medicine has increased the unit dimension of an 
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army,* free fn>m epidemic and communicable f 
disease, from 100,000 men to a miilion. “Pre- } 
\entive medicine has made it possible to maintain 
2o,o<.?o,ooo men under arms and abnormally free ! 
from disease, and so provided greater scope for | 
the killing activities of the other military weapons. 1 
. . . Whilst the surprise effects of chemical war- I 
f;irc aroused anger as being contrary to military i 
tradition, they were minute compared with those ’ 
of preventive medicine. The former slew its thou- ^ 
sands, whilst the latter slew its millions and is ’ 
still reaping the harvest.” This argument carries ' 
no convi(’tion. Poison gas is not merely contrar) 
to European military lr;*ditJon; it is repugnant to 
the right feeling of civilised humanity. It in no , 
wise displaces or supplants e\.isting instruments ■ 
of war, but creates a new kind of weapon, of 
limitl(‘ss power and deadliness. “Mustard gas” 
may be a eomparatively innocuous product as > 
lethal substances go It certainly was not intended 
to be such by i>ur enemies. Nor, presumably, , 
were the Allies any more considerate* when they ' 
retaliated with it. Its effects, indeed, were snih- 
( ientlv terrible to destroy the GerrT]an moral. The 
knowledge that the Allies were preparing to em- 
ploy it to an almost boundless extent was one of . 
the fae'tors that determined our enemies to sue , 
for the armistice. But if poisonous chemicals are ' 
henceforth to be regarded as a regular means of 


o*frence in warfare, is it at all likely that their use 
will be confined to “mustard gas, * or, indeed^ to 
any other of the various substances which were 
employed up to the date of the armistice? To one 
who, after the peace, inquired in Germany con- 
cerning the German methods of making “mustard 
gas,” the reply was: “V^’hy are you worrying 
about this when you know perfectly well that this 
IS not the gas we shall use in the next war? ” 

I hold no brief for preventive medicine, which is 
well able to fight its own case. I would only say 
that it is the legitimate business of preventive 
medicine to preserve by all known means the 
health of any body of men, however large or 
sfball, committ(*d to its care. It is not to its dis 
credit if, by knowk'dge and skill, the numbers so 
maintaint'd run into millions instead of being 
hmlted to thousands. On the other hand, “an 
t‘diicated public opinion ” will refuse to give 
(Tedit to any body of men of science who employ 
their talents in devising means to develop and 
perpetuate a mode of warfare which is abhorrent 
to the higher instincts of humanity. 

'hhis Association, I trust, will set its face against 
the continued degradation of science in thus aug- 
menting the horrors of war. It could have no 
loftier task than to use its great influence in 
arresting a course which is the very negation of 
civilisation. 


The British Association at Edinburgh. 

AuS'n<A( TS OF PhFSIDFNTIAL Af>DRtSSFS. 


presidential addresses delivered at a mcet- 
ing of the British Association arc* now pub- 
lished in volume form, thus proMdmg a convenient 
annual record ol authoritative lht)ught and opinion 
upon a wide range of scientiti(' subjects. I he title 
ot the vt)lume just issued is “ I he Advanctmient 
of Science, 1921”; the publisher is Mr. John 
Murray, and the price 08'., or to members attend- 
ing the Edinburgh meeting 45. (>ti. I'hc address 
of the president of the Association, .Sir IMward 
Ihorpe, is also on sale sej)aralely, price is'. I'ol- 
lowing our usual custom, wc print this atUlress 
in full in the present issue, and we hope, in suc- 
ceeding issues, to publish the paits of addresses 
of presidents of sections of interest to scientific 
readers generallv. I he subjects dealt with in 
these addresses are described in the subjoined 
abstracts. 

Phohi i:ms of Physics. 

In Section A (Mathematics and Pin sics) Prof. 
(). W. Richardson will review in his address 
the present state of a number of lead- 
ing problems now engaging the attention of 
physicists. After a brief reference to relativity, 
the far-reaching importance of the discoveries re- 
lating to the nature of the nuclei of atoms being 
made at Cambridge by Sir Ernest Rutherford will 
first be emphasised. The conditions which gx)vern 
the emission of electrons by matter will then be 
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considered broadly. This involves a review of the 
present state ot our knowledge of thermionic 
emission and of photoelectric action These two 
groups of phenomena are shown to be very 
closely, perhaps inseparably, connected. Never- 
theless, the claim that thermionic emission Is 
merely a manifestation of the photoelectric activity 
ol a body under its own thermal radiation will not 
withstand a critical examination. The same is true 
of the wider claim which has been put forward 
that all chemical action is a similar and immediate 
effect of radiant activity. There is not, in cither 
case, enough radiation C.:) produce the observed 
results. The contj'oversy which has lasted more 
than a century as to the origin of contact potential 
differences will be referred to, and it will be 
shown that the new phenomena supply the material 
required to settle this dispute. All three groups 
of phenomena are, In fact, (loselv related, and 
have undergone similar vicissitudes. In con- 
clusion, attention will be directed to the rapid 
unification of light and X-ray phenomena as the 
result of recent investigations. 

. Chemistry and Life. 

Four years of warfare having given the public 
some insight into the relatiori between chemistry 
and industry, with perhaps undue stress on 
utilitarian aspects of the science, it appears desir- 
able to e*nphasise i^ilso the fundamental part pfiayed 
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chemical principles in the coijatnonplacc opera- 
tions of daily life* This is dcme by Dr. M. O. 
Forster in his presidential address to Section B 
Cl>cmistry), entitled “The Laboratory of the 
Living Organism. “ 

Illustrations are drawn from the marvellously 
ntcrwoven stages of jjigestion and assimilation, 
rom the purely chemical potentiality distinguish- 
ng animals from plants, and from the chemistry 
>t the nucleic acids, the constitution and degrada- 
ion of which have now been clarified by researches 
;xtending over the past fifty years. i'lie juesent 
slate of knowledge embracing chloroph)ll and 
ucmoglobin is discussed, and is followed by a 
survey of the anthocyans, the pigments of 
jlossoms and fruits. Attention is directed also to 
file diverse activities of micro-organisms and the 
need for systematic inquiry into the capabilities ol 
those humble practitioners of the /.'hemical art. 

It is claimed that, by simple readjustments, the 
^(.neral scheme of .secondary education could he 
made to include the principles ot chemistry, 
pliysics, mechanics, and biology in quantity sufii- 
lent to render all intelligent citizens able to 
recognise, at least superficially, the miraculous 
transformations in wdiich they take part, and 
which surround tliein on every side. Such 
a result would not only add enormously to 
the aesthetic value of lile, but would provide 
the sympathetic and intellectual background 
for those who will, in the near future as 
lustory counts time, be called upon to surmount 
the real danger with which civilisation is 
[hreatened, namely, the continued failure of 
L,'^overnmcnts and peopk* to realise that the worst 
Micmy of man is Nature ignored or misunderstood, 
whilst his best friend is Nature studied and con- 
trolled. 

ExniCKIMKNTAL GkOI-OGY. 

Dr. J. S. Flett’s presidential address to 
Section C (Geology) deals with the subject of ex- 
jKjnmental geology. Of recent years a great and 
increa.sing amount of research has been done in 
determining the behaviour of molten silicates and 
other minerals when they arc cooled and allowed 
to crystallise. By means of the electric furnace 
such experiments are now comparatively easy, 
and the electric pyrometer, ensures accurate 
measurement of temperature. Many rock-formiiig 
minerals can thus be studied as regards their 
genesis and the conditions under whic h they are 
stable. Quartz, felspar, diopsidc, enstatite 
olivine, nepheline, vvollastonite, tridymitc, and 
many other components of ig^neous rocks can be 
produced in the laboratory. The action of gases 
can also be determined in apparatus specially 
designed to resist great pressure at High tem- 
peratures. Microscopic examination of the pro- 
ducts has reached a stage of minute accuracy 
which greatly facilitate.s trte interpretation of the 
results. \Vc' might almost regard this as a 
“new “ petrology, but it is really a development of 
a method of inquiry which w'as initiated by Sir 
Janies Hall in the early years of the nineteenth 
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century. Hall made experiments to prove that 
by slow copling a molten basalt would consolidate, 
not as a glass, but as a crystalline rov'k. After- 
wards he made a laborious investigation into 
the behaviour of chalk and limestone when 
heated in closed vessels, and succeeded in obtain- 
ing a crystalline marble. His results have been 
much discussed, and of recent years his experi- 
ments have been repeated with all the refinements 
of the modern laboratory. Halks position as the 
loimder of experimental geology has been vindi-* 
cated, and his work remains a classic in this 
department. 

• ^ ^ 

llERHUnV, 1‘iNVlRONM’ENT, ANIJ INVOLUTION. 

Prol. Ti. S. Goodrich point.s out in his 
address to Section D (Zoology) that it is 
nearly one hundred years since Charles Darwin 
began bis scientific studies in the University ol 
Edinburgh. Certain problems relating to Darwin’s 
doctrine of evolution still remain unsolved, and 
it is useful from time to time to re-examine the 
very foundations on which our theories are laid. 

In trying to answer the question why some 
characters are inherited and others not, inherit- 
ance is defined as the reappearance in the ofl spring 
of a character possessed by the ancestor. Its 
constant reappearance is shown to be due neitHer 
to its age nor to its importance, but to the presence 
of both the germinal factors of inheritance and 
the environmental eonditions or stimuli which co- 
operated in its formation in the parent. Characters 
are all of the nature of responses to stimuli which 
mould the course of metabolism. The factors 
alone are transmitted from parent to offspring in 
the germ-cells. I he characters are produced agew' 
at every generation. We should carefully distin- 
guish between transmission and inheritance*, and 
it is clear that whereas factors may be transmitted, 
characters as such never are. 

There is no difference in kind or value between 
charai'tcrs, and if some are inherited regularly 
and others not, the distinction lies in the con- 
stancy of the faetbrs and conditions which give 
rise to them. 1'here is only one kind of chir- 
acter, but there are tw^o kinds of variation — 
modification due to change in the effective en- 
vironmental stimuli, and mutation due to ('hange in 
the complex of germinal factors. These varia- 
tions must not be confused, as is so often done, 
with the characters that result from them. 

Tlie perpetual growth reproduction and trans- 
mission of the fjDlfors nif inheritance (continuity 
of the germ-plasm) arc but one aspect of the con- 
^ tinuitv of the metabolic processes at the basis of 
all the manifestations of life. Just as the various 
steps in the metabolic process are dependent on 
those which preceded them, so when an organism 
becomes differentiated into parts these react on 
each other and act ns internal environmental 
stimuli, calling fortli further responses which may 
modify the first. From chains of interdependent 
' responses arise the power of individual adaptation 
an<J self-rcgi 4 )[ation. Whereas tbe lower organisms 
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develop to a ^reat extent In response to external 
stimuli over which they have no control, the 
ht^’^her g^radually substitute internal for external 
stinuili, thus acquiring considerable independence. 
Inheritance is made secure by ensuring that the 
necessary conditions are always present. The 
answer to the original question now appears to 
he that only those characters can be regularly 
inherited which depend for their appearance on 
(onditions always fullilled in the normal environ- 
ment, external or internal. 

IVof. Goodrich goes on to deal with tin* nature 
of the factors themselves, their relation to meta- 
bolism, and* their possible alteration l)v., the jen- 
vironment. How new tractors arc acquired is the 
fundamental problem of biology. Prof. M. F. 
(juyer’s experinumts arc described. His remark- 
able results seem to show that an anti-body may 
be made to act on the germinal factors corre- 
sponding to its antigen, and that heritable muta- 
tions may thus be produced experimentall) . A 
Lamarckian interpretation of these results is 
rejected. 

In answer to the question, “What shar(‘ nas 
the mind taken in evolution?” it is pointi'd out 
that to the continuous physico-chemical metabolic 
process, describable In scientific language ns a 
consistent series of events in an outside world, 
there corresponds a continuous series of mental 
events describah)le in psychical terms. The one is 
not a product of the other, nor does It control or 
interfere with the other; but confusion may arise 
bcenuse in a description of behaviour the gap‘^ in 
our very incomplete knowledge of one series 
are usually filled in from the other. It is further 
pointed out that instinctive behaviour is carried 
out by a mechanism developed under the influence 
of stimuli, chiefly Internal, w'hieh arc constantly 
prcs(*nt in the normal environmental conditions, 
while intelligent behaviour depends on responses 
called forth by stimuli which mav or may not be 
present. Hence the former is, but the. latter may 
or may not be, inherited. 

Finally, it is urged that these questions of 
factors and environment, bereclilv and evolution, 
are not of mere academic interest, but are of great 
importance for the progress of civilisation. Could 
we acquire tlie power to control and alter at will 
tlic factors of inh(Titance In domesticated animals 
and plants, and even in man himself, such vast 
results might be a('bievecl that the past triumphs 
of the science wivuld fade into insignlfiennce. 

Apimjfd Gfoc.rmmiv. 

Dr. D. G. Hogarth takes “Applied 
Geography ” as the subject of bis addres.s to 
Section E (Geography). By this term is 
meant a loan asked of, or offered by, geography 
for the purpose of another science. It may be 
appll('d by students and teachers of the borrowing 
science, or by those of the lender; but if the latter 
devote themselves to such application -they arc for 
the time being seconded from their own sciences 
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the service of the others. Many geographers, 
especially in America, disagree with this view, 
holding such applications to be functions, even the 
main functions, of gcog'raphy itself. If, however, 
the study of the “ human response to land-forms *' 
is the science of geography, that science is still in 
its earliest infancy ! Geography has properly to 
consider man only from tue point of view of his 
distribution over phy.sical space ; and study of the 
physical environment should precede the study of 
man in it. The prior importance of physical 
geography is not recognised in official curricula. 

Geographical science is first and last the science 
of distribution. It includes the investigation, 
study of causation, survey, and diagrammatic de- 
lineation of all the superficial features of the earth. 
Ot these, causation will be the last study to be 
exhausted. To the understanding of it many 
other sciences have to give help to geography, even 
as they ask her'in turn to help them about the dis- 
tribution of their own material. Hut it is, and 
will, remain a true function of geography. At the 
same lime delimitation of geography from the 
sciences aiding it or aided by it is not easy, and 
has been obscured by progressive changes in the 
popular use of the word “ geography," and by the 
continual parturition of specialisms by the latter, 
which come in time to he accepted as new sciences, 
but often remain for a while imperfectly detached 
from the mother. Such has Ixicn geodesy. 

To teach geography, therefore, only in its appli- 
('.'ition to history is not to teach geography as a 
science, and to do so discourages the study of the 
thing to be applied. TTis lessens the value of the 
application ns much as it dov^s the standard of 
geography proptT. The Ministry of Educ.ition, 
the great scientific sociiTics, and the universities 
must see to it that the study of the mother science 
is belter en('ouraged, if many oUut si lences and 
inueh education are not to suffer. 

Labour, Caph vi., and Wagfs. 

T'he conclusions put before Section F (Econ- 
omic Science and Statistics) by the president, 
Mr. W. L. Hicbens, in hi^ address, arc as fol- 
lo^vs : — There is no simple and straightforward 
.system applicable to the division of the proceeds 
of industry betweert labour and capital. Both are 
essential to industry, and, therefore, to each 
other; hence the deeper interests of both lie in 
co-operatlon, and the task before the leaders of 
labour and of capital consists in promoting the 
interests of both, not in selfishly pursuing the 
advantage of the one at the expense of the other. 
Both must recognise the need of contenting the 
other, for if capital is not satisfied its springs will 
drv up and the industrial body will wither away, 
whilst if labour is discontented and the members 
of the industrial body ^var against each other, the 
end is death. The real solution of the problem^ is 
a moral one, and can be achieved only^ if justice 
and virtue govern the lives of the members of the 
community, for all human organisations musj. re- 
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/lect the character of those who work thcAi. 
Arbitration offers no immediate solution of the 
ditlicuUy, for to be effective it must be voluntarily 
accepted by the majority on both sides, and the 
principles by whiclt arbitrators are to be guided 
must first be clearly expressed and accepted ; bin 
It is the goal at \vhic|^ civilisation must aim, and 
as a step in this dirtrlion public inquiries into all 
disputes between labour and capital should he 
encouraged after all attempts at mutual agreement 
have failed. A clearer understanding of economu 
truths in the industrial world is essential il dis- 
putes are to be avoided. It must be lecognised 
that the wealth available for wages depends on 
the total production of ^the countr) , and that 
whilst, it production increases, wages will go up, 
if it falls wages must come down. So long^ as the 
present industrial sxstem c(mlinu('s, tin* wages 
system must prevail, and profit-sharing is no sub- 
stitute for it. 

' The fundamental wage, or the wage ol unskilled 
labour, should be a living w'age- — that is, a wage 
suitable to the development of the pliysieal, moral, 
and intellectual attributes ol the cili/ens of a Iree 
country; but it must be recognised that the degree 
to which this ideal can be attained must depentl 
on the skill and endeavour of the people, and due 
regard must be had to the progrev^i maintenani e, 
and well-being of the industries of ih(‘ <'ountr\. 
It is idle to hope that the living wage ran he based 
permanently on any given standard of (uvilisation ; 
it is bound to fluctuate at dilfereiit periods, and 
wmU depend largely on whether tlie industries ol 
a country are progres.sive, stagnant, or retrogri's 
sive. 

WaTKK-I’OVVFR Dh VEI.O i'MlA’ f. 

Prof. A. H. Gibson’s address to Section (i 
(I’higineering) is devoted to a consideration 
of inland water-power and tidal-power de- 
elopment, with special reference to the possi- 
bilities in the United Kingdom and in the 
British Empire. The importance of water- 
power development, in view of the necessity 
for the conservation of solid and liquid 
fuels, luxids no emphasis, and th(‘ extent 
to w'hich such development has been taking place 
during recent years may be gauged by tlie fact 
that twaj>-thirds of the water-power now' being 
utilised throughout the w'orld has been hatnessed 
during the past decade. The proportion of the 
available water-power which is utilised throughout 
the British Empire is only slightly above i percent, 
as compared with, approximately, 24 piT cent, for 
the continent of Europe and for the U.S.A. The 
scope for further development in this field is 
obvious, and it should form a f^ruitful field of 
activity for British engineering for many \ears to 
come. 

On tlie mechanical and electrical sides of water- 
power engineering the development has been rapid, 
and the modern turbine differs essentially from the 
types in common use a few years ago. Much in* 
ves^igation work in this direction is now in pro- 
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gross, and promises to give iinjKirtant results. 
'Research jn many other directions is also urgently 
required, and the importance is urged of institut- 
ing, on an adequate scale, a hydraulic laboratory 
at some institution of university standard for the 
special study of the many special problems now’ 
awaiting solution, a number of wbicli arc indicated 
in the address. The subject of tidal power is also 
considered bricflv, with special reference to the 
problems still to he solved before any large scheme 
can be undertaken w ith contidenre. 

Tin: Role of Physiology. 

• '• 

d he relation of ph^sidlogy to national hie, to 

science gt lu'rally, and to medicine in particular, is 
(he theme of the adtlrcss delivered by Sir 
\\ alter M. Idetehcr to Section 1 (Physiology). 
Phvsiolog\ , as we kni'iw’ it to-ila\, bi'came esta);- 
lished as a progrc'Ssive liranch of science when it 
was duorced from the study of anatomy just fifty 
yiars ago, when W illiam Sharpey liecaine pro- 
fessor of .anatomy and physiology at UnivaTsity 
College, London, and to Sliarpey and his personal 
inlhuairc llie devckq^meiit of all the chief Brilisli, 
(kanadian, and Ameriiam sc'hools of physiology 
can he tracc'd. Ihii until 1914 pliysiology had 
developed as one of the primary departments of 
ki'ff^wlodge chiefly in the older universities, ^here 
it w’.\s out touch with the great centres of popu- 
lation and, in eonseciuenc(\ with medical needs, 
W'hile this deta('lnnent allowial of a fuller and 
freiT development of the subject, llu* urg(‘nl needs 
of humanity were not brought clearly before 
physiologists. The problems presented by the 
war s('rv(‘d to remedy, in *great nuaisnre, this 
(h’fect. Changes in blood pressure and quality, 
the (hemical mechanisms of the body, studies in 
lieat loss and production in relation to climate, 
(lothing, and diet, are some of the many 
“ human ” problems which had to be solved; the 
stresses and .accidents of w.irfare provided an in- 
finitely varied scries of experiments on the human 
body. It also had a wholesome effect from its 
tendency to break down the harriers that had 
grown up between physiology and the practical 
needs of medicine. 

The progress of physiology during the past half- 
century can be regarded alternatively as an 
analysis of the varied though inseparable functions 
of the parts of the body or as a synthesis leading 
towards the unification of the functions of' all th(’ 
parts in a single functional organism. The 
anaKsIs has led lolk growth of specialism wathin 
the motlier-st'lence, but there is a growing 
dcncy to regard the whole organism as a physio- 
logical unit in relation to w’hich a)(me the func- 
tions of the organs and their cellular subdivisions 
can find due expression. 

At the present time there appears to he a danger 
that physiology W’ill be (onfined to the medical 
schools, a fate which will limit its outlook by 
depriving it» of co-operation with kindred sciences 
and tend to keep from it many promising recruits 
who are not contemplating medic.al studies. 1 ho 
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primary task of physiology is to enlarge the vision 
of man and enrich his knowledge of tru^ ; to find* 
power to diminish pain and restore h^lth is a 
secondary task which must not be allowed to 
obscure the priniary and greater aim. 

• Mind and Consciousness. 

In Section J (Psychology) Prof. Lloyd Morgan 
deals with the status of mind and consiriousness in 
what he speaks of as emergent evolution — the 
word “emergent” being here used in tlic sen^e 
suggested by G. H. Lewes in distinction from 
“resultant.” In line with Prof. Alexander’s treat- 
ment in “Space, Time, and Deity,” ascending 
stages in evolution of (ij the physical, (2) the 
chemical, (3) the vital, and (4) the conscious are 
emphasised. In each a new “ quality” is found and 
must loyally be accepted as given. But the physi- 
cal and the conscious are regarded as heterogeneous 
in that the latter is felt or enjoyed. If w(‘ may 
infer that life process, as such, is accompanied by 
enjoyment, its affective integration may primarily 
be that to which the ill-chosen adjective “uncon- 
scious ” should be applied. It is urged that since 
this word is “ served with a negative prefix,” it is 
imperative in some way to define the conscious. 
Differentiating criteria are suggested in the 
presence of some measure of (a) revival, (h) jpx- 
pectancy, -and (c) objective reference. That which 
is unconscious is characterised by the absence of 
these criteria. The distinction between subliminal 
and supraliminal is, on this view, different from 
that between unconscious and conscious. There 
is .much supraliminal enjoyment which is un- 
conscious if these criteria of con.sciousncss be 
acc^!pted. It Is keehly enjoyed, but without felt 
“ againness ” in revival or “ romingness ” in ex- 
pectancy. In the development ol consciousness 
two levels are recognised : (i)the unreflectivc stage 
of naive perceptual cognition, and (2) the reflective 
stage of judgment where “values ” — truth, beauty, 
and ethical goodne.ss — are emergent. A distinc- 
tion i.s drawn between scientific interpretation and 
metaphysical explanation. At any given lev^l 
science interprets the emergent characters found 
therein as dependent on, but more than, those 
which obtain at low'cr levels; metaphysics inter- 
prets the lower in terms of that w'hich is reached 
at a higher stage, and ultimately the highest. 
Kaeh may be valid in its appropriate universe of 
discourse. They should be regarded as coniple- 
mentaiy and not antagonistic. 

Plant EvoluI^on. 

The subject of Dr. D. H. Scott’s address to 
Section K (Botany) will be “The Present Posi- 
tion of the Theory of Descent in Relation to the 
Early History of Plants.” The first part of the 
address is concerned with general questions, and 
especially emphasises our present ignorance of the 
methods of eyplution. The advent of genetics 
marked the end of the Darwinian ^rlOo. The 
absence of satisfactory evidence of variation is 
pointed out, and attention is directed to the new 
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theory of the o^rigin of species by crossing* The 
prevalent attitude towards the. doctrine of natural 
selection is briefly critiejsed. The , essential ^r- 
vice rendered to biology by genetics, in ensuring 
that organisms shouW be thought of as racef 
rather than as isolated individu^s, is recognised. 
The question of the concejjfidn of a “ species is 
touched on in passing. 

The second and larger portion of the address is 
occupied with questions relating to the early his- 
tory of plant, evolution. Such inquiries, though 
necessarily speculative and, from a post-Dar- 
winian point of view, more difficult than ever, are- 
not regarded as hopeless. The transmigration 
from sea to land is discussed in the light of our 
newly acquired knowle*dge of an early Devonian 
land flora* The affinities of the Rhynie plants and 
their allies in relation to Pteridophyta, Bryophyta, 
and Thallophyta are considered, and the bearing 
of the new data on the homologies of the sporan- 
gium is indicated. The question of the existence^ 
of ferns in the older Devonian flora is discussed. 
The independence and antiquity of the seed^plant 
phylum are maintained, and in connection with thi.s 
subject a brief sketch is given of our present know- 
ledge of the Pteridosperms and of thelV relation to 
other .Spermophytes. In conclusion, the current 
monophyletic and polyphyletic hypotheses of the 
origin of vascular plants are contra^stcd. 

Education in Music. 

Sir Henry Hadow urges in his address 
to Section L (Education) that music should 
be recognised in our formal education of 
school and college, and that it should be given a 
place in the curriculufti and full recognition in the 
examination system. He suggests that music for 
the whole school should consist of little more than 
class singing and an occasional concert or lecture, 
and that those who have the taste and aptitude 
for pursuing its serious study should do so in sub- 
stitution for some other subject. The study of a 
great composer might be made of as much educa- 
tional value as that of a great poet. On the other 
side, the qualities of ^abstract thinking and of 
mental construction, implied in the study of musical 
form are closely analogous to those of our Natural 
sciences, and migjit well be made of the same 
educational value. It should be quite possible to 
draw up a syllabus for music which would fit into 
the existing schemes of school and college work, 
and would not encourage faddists, or excuse idlers, 
or produce that lamentable class of people, 
not vet quite extinct, who talk emotionally about 
music without any understanding. There should 
also be a great improvement in the place of music 
in our libraries/ Every publ'c library in the coun- 
try, and, if possible every school and unlversi^ 
library, should contain a musical department w|i{o« 
includes not only the stajidafd,;CUsskiUl comi^O^i- 
tions, but also- the bopks pn musf^at 

s&sthetica an^ criti6lsmr. " attilme 

towards music needs to be ' We^want 

really to pool odr kpowledgei to our 
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interest to dev^p a sensh of comradeship 
and co^F^i^ticin, and this can done only if we 
are StU of the our musical 

ediwaitioh can meet each other as 

frahWy aod'bpchlj' in this field as educated men 
arc ^Ostomed to do in^ the discussion of science 
or 


Agricultural Economics. 

The Vddress of Mr. C. S. Orwin to Section M 
(AgricdltU.te) degls with the import imce of 
the study of agricultural economics. It points 
out overriding influence of the economic factor 
in i^lrjmatters affecting the management and de- 
of land. Soil, climate, and other factors 
importance, but the farmer can grow 
anytli^l^ if there is a market for it, and his main 
consideration must be in all cases, not what will 
the land grow, but what can he sell at a profit to 
himself. Examples are given to illustrate the rela- 
tively small importance of soils and climate in crop 
production and the dominating infiuence of the 
market in combination with transport facilities. 

Attention is also directed to the need for econ- 
omic study in the organisation of farm manage- 
m'ent so as to prevent the wasteful application of 
one or more of the factors of production : land, 
capital, and labour. 'I'luis a small farm may be 
made highly productive by a prodigal use of 
manual labour, but the same amount of lalnnir 
applied to a larger area of land in conjunction with 
a plgger capital outlay on machinery equipment 
will increase the output per man employed, and 
it fs suggested that production can be directed 
scientifically and to the general advantage only by 
a study of the three factors so as to use them in 
proper relation to each other. 

The address aims at directing attention to the 
fact/that the scientific research work in agricul- 
ture, which was first inaugurated publicly about 
twenty-five years ago, has taken no account of the 
need. for the study of agricultural economics, and 
that, agricultural research can never hear its proper 
fruit until investigations conducted along the lines 
of natural science are balanced by research work 
on an 6qual scale in agricultural economics. 

Science and Citizenship. 

Sir Richard Cregory’s “Message of Scieiuc,” 
delivered to the Conference of Delegates oi Corre- 


i^cfnding Societies, is a plea for closer as^socia^ 
tmn between scientific workers and the rest of the 
community, as a means bt promoting social well- 
being. 

Civilised man has proved himself unworthy of 
the gilts which science has placed at his disposai, 
with the result that squalid surroundings and 
squandered life are the characteristics of modern 
Western civilisation instead of social conditions 
and ethical ideals superior to those of any other . 
epoch. Responsibility for this docs not he with 
scienlitic discoverers, but with statesmen and 
democracy. Like the gifts of Oqd, those of 
science dan be made either a blessing or a curse, 
to glorify the liuman race or to destroy it; and 
upon civilised man rests the decision as to tlie 
course to follow. With science as an ally, and 
the citadels ot ignorance and self as the objective, 
he can transform the earth ; but If he neglects 
ihe guidani e wliich knowledge can give, and pre- 
Icrs to ac(T‘pt the phrases of rhetoricians, this 
world will become a [)lace of dust and ashes. 

llnsatislactory social conditions are not a m^ces- 
sar> conscfiucnce ot the advance of science, but 
of incapacity to use it lightly. Whatever may 
be said of captains of industry and pfiuCes of 
( ommen e, men of science cannot be accused of 
ainaVsing riclu .s at the expense of labour, of of 
having negh ctcd to put into force ‘ the* laws of 
healthy social life. Power — financial and political 
— has been in the hands of people who know 
nothing of science, not ^ven that of man himself, 
and it is they who should be arraigned at the bar 
of public justice for their failure to use for the 
welfare of all the scientific knowledge offered ^to 
all. Siaencc should dissociate itself entifdy from 
those who have thus aljuscd its favours, and not 
[)crmit the public to believe it is the emblem of 
all that is gross and material and destructive in 
modern civilisation. It is the pituitary body of 
the social organism, and without it there can be 
no healthy growth, mentally or physically. 

1 ’hc Conference of Delegates provides an appro- 
priate platform lor this message of exhortatxpn. 
rhere are now 130 Corresponding Societies of the 
Ass<^>ciaUon, with a total membership of ^bout 
52,000, and their representatives should every 
year go back, not only strong with zeal for new 
knowledge, but also as ministers filled with the 
sense of duty to inspire others to trust in it. ^ 


The Present 


II. 


Cofiie now to the fundamental difficulties. 
' r. ^Tltcy h^ve been stated very clearly by 
K4ye b his bopl^ on, X-ravs, and 
presenting them 
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Position of the Wave Theory of Light. ^ 

By Dk. R. a. Houstoun. 

(2) The extent of this ionisation is unaffected 
by temperature. 

(3) When X-rays encounter a metal, the cor- 
puscles ejected have a velocity which 
■ (dj icloes not, depend on the intensity of the X- 

.Wy9,- an4 W is independent of the distance of the 
metaiirqn^tSe X-ray bulb; 

A I , jhcJraasca . continuously with the hardness, 
X-rays; 

v' 
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(c) 'does not depend on the nature of the metal r 

and ' • 

(d) is equal to the velocity of the cathode rays in 
the X-ray bulb. 

The last fact is a very striking one. To quote 
from the Robert Boyle lecture recently delivered 
by Sir William Bragg at Oxford (Nature, May 
‘ 9 . P- 374) 

It w not known how the energy t>f the electron 
in the X^ray bulb is transferred l)y a wave motion to 
an electron in the, photographic plate, or in any other 
substance on whicn the X-ray falls. It is as if one 
drtwped a plank into the sea from a height of loo ft., 
find found Inat the spr<¥iding ripple was Able, aftei 
travelling joex) miles and becoming infinitesimal in 
comparison with its original amount, to net upon a 
wooden ship in such n way that a plank of that ship 
(lew out of its place to a height of too ft. How does 
the energy got from the one j)lace to the other? 

According ^ the discussion of these difficulties 
usually given, the X-rays siiould spread equally 
in all directions according to the wave theory. 
Consequently the few molecules which, according | 
to (i), become ionised should be in some excep- 
tional condition, i.c. have a high kinetic energy. 
But this energy cannot be ordinary heat energy, 
since according to (2) ionisation does not vary with 
teipperature. It must be some store of internal 
• energy ot a radio-active nature, not readily un- 
locked by outside agencies. 'Hie X-ray thus acts 
as a trigger to start an explosion, of which the 
corpuscle is the outwarc^ and visible sign. 

Why should the speed of the corpuscles depend 
on the wave-length of the X-ray, if the latter 
merely exerts a trigger action, and why is it inde- 
pendent of the distance of the X-ray bulb? Why 
is it independent of the nature of the metal? The 
difficulty of answering these questions in a satis- 
factory manner has led many to believe that the 
energ)’ of the X-ray does not spread equally in all 
directions, but travels in a straight line, and is 
handed over completely to one corpusi le. Thus we 
had Bragg’s corpuscular or neutral-pair theory of 
the X-ray and Einstein’s quantum theory. 

The case for a localised energy theory or entity 
theory, as it is called, for there are different 
names, appears at first sight to be strengthened 
by the numerical values of the quantities involved. 
The velocity of the cathode-ray partic le, the X-ray 
it produces, and the velocity of the serondary cor- 
puscle are connected by the equation 

pnv^~hv, 

where m is the mass of the cathode-ray particle or 
secondary corpuscle, v its velocity, h Planck’s con- 
stant, and V the frequency of the X-ray. Not only 
is there agreement between the value of h deter- 
mined from this equation and the value derived 
from experiments on Wack body radiation, but 
there is extremely good agreement. In an artide 
in the Journal de Physique for August, by 

M. de Broglie, Avho has himself added very coh- 
siderably to our knowledge of both efnissjon- and 
absorption X-ray spectra, tber^ is a description, pf; 
the methods and a collection of results,, from 
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wlndh it is evident that the. dlfferencoa. arc Icsj 
than X per cent 

References have been made to NJ^ewton^i 
emission theory. It is difficult for students tc 
study this theory, as the OptieJis ” has not beer 
printed in English since 1730. A reprint is long 
I overdue ; the book is really accessible only in the 
German, in Ostwald’s ** Klassiker.’^ There are 
I quite erroneous ideas prevalent about the utility 
of Newton’s emission theory for present-day pur* 
poses. Newton himself w'as not enthusiastic a^ut 
it, and was cautious about usiifg it. In the first 
sentence of the “ Opticks ” Newton says: My 
design in this book is not to explain the Proper- 
ties of Light by Hypotheses, but to propose them 
and prove them by reason and experiment,” and he 
is very careful in pursuance of this design to make 
his statements as free from hypotheses as possible. 
Again and again he uses the word “ ray ” when it 
is obvious the thought in his mind is “ stream of 
particles constituting the ray.” But he eventually 
committed himself quite definitely. Light consisted 
of streams of particles, the violet rays being the 
smallest particles and the red rays the largest : the 
glass of the prism attracted the particles in the 
ray incident on it, and this attraction caused^e 
deviation of the ray : the smaller particles '’Were 
attracted more strongly than the larger particles, 
and consequently suffered a greater deviation ; 
hence the formation of the spectrum. In order to 
explain interference Newton found it necessary to 
assume that the particles underwent periodic 
changes of state. These changes he referred to as 

fits of easy reflection,” because at the changes 
the particles were reflected more easily ; the fit.s 
occurred at equal intervals along the path of the 
ray, and the length of these intervals varied with 
the colour; for the “ rays .which paint the colour 
in the confine of yellow and orange ” the interval 
of the fits was 1/89,000 part of an inch, Le, 
2*8 X cm. 

But, though Newton adopted the emission 
theory, he had misgi\'ings on the subject. This is 
especially evident from a query, No. 13, which he 
appends to the end oi^'his “ Opticks ” as a problem 
suitable for future investigation. This query 
begins, “Do not several sorts of rays make vibra- 
tions of several bignesses, w^hich according to their 
bignesses excite sensations of several Colours^, 
much after the manner that the vibrations of the 
Air,.'iccording to their several bignesses, excite sen- 
sations of several sounds? ” Then he suggests 
that the violet rays make the shorter vibrations, 
and the red ones the longer vibrations. 

Newton’s theory is, of course, so hppelesj^y In- 
adequate for the explanation of interference^ dif- 
fraction, changes of phase and amplitude, reiv- 
ing power, etc., that no 6ne has ever serimfsly 
thought of applying it to these c|> wbrk. 
It even gives a wrong, value fbr the pire$jfur<5 of 
- 4 ighL a subject in which one^would e?:pect if 
at an J^dvantage. ^The ^ve theoj^^,. 

.hand> holds ^ strong Jtt. these 

fie!ds> a position Stipnger thah is intii^ed, 
for few woriceb' aV ^reseht expethnent on svtch 
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things as, pJ^se dififercni^e produced by total cuUy numbered 3 (a) &bove. As a result of the 
reflection^ or conical refraCtioii) and consecj^uently interference, thou^, changes of phase and 
there are npt- many people aware of the extremely different rates of change of Intensity will be 
high di^ree of agreement attained. It has not produced, and it is natural to suppose that some 
been quite so successful in dealing with the emis- complicated combination of these produces the 
sum and abwrption of light; this, however, can- critical conditions; by an accurately timed series 
not be ascribed so much to a defect of the thcoi*y of impulses the electron is thrown out of its orbit, 
as to our ignorance of the structure of matter. and an atomic explosion follows. Thus the objec- 

NeWtpn’s theory being out of the question, and tions above headed (i) and (2) arc met. 
there being ho definite alternati\'c offered, we must 'I'he strongest argument in favour of the “ trig- 
attempt to explain the phenomena of X-ray ener- ^,1- .ictitHi ” thet)ry is undoubtedly the numerical* 
gctics dime wave theory. Ihis is not so dilhcult 1 \’alue of Planck’s constant itself. There has been 
as is supposed, for in previous discussions import- comparatively little attention given to the mean- 
ant facts have usually been left out. I hig of the c|uaiitum itself, or to tl^c connection 

Iti the first place the wave theory docs not limit j htiwi'en tlu‘ .itomicity of bnergy, or rather action 
u» to the harmonic-wave trains of the elementar) it signilies, and the atomicltv’ of electricity already 
text-books. It certainly permits ot the passage of j estahlislied. The tendency lias been rather to take 
energy in pulses which widen out very little as tlu‘ (|U.'iniLim lt)r grant(‘d and to quaiiticise 6very- 
they travel. In some signalling experiments a thing. 'I'here has also been a widespread assump- 
beam of ligl^^has becMi used which was 2 in. wide tion th.it thi‘ cjuanlum is inexj^idlbl^ iu terms of 
.at one end and 5 ft. wide at the otlier at a dis- die concepts rdrixidv existing. * ^ 
tance of five miles, there would be no dilTiculty Suppose, howevtr, that we ^ak;e a sphere of 
in supposing this repeated on an atomic scale, if positive electricity of uniform dehsify /> and radius 
we could only imagine a mechanism for getting d, and assume' that inside the sphere there is one 
the beam started. Perhaps electrons vibrating ehs tron wdiich ost illates Ubout its centre through 
suitable phase differences on a space lattice th(' [lositivc' electricity. Ixd v be the frequency of 
mignt do. In any case it is a matter of arranging the oscillations, and suppose the radius of the 
the interfering sources suitably ; a hint to the pro- sphere just large (‘uough to neutralise the electron, 
parties of the Fourier integral is here enough. Then ♦ 

White light on the modern view consists of pulses, / / \ 1 

and we can easily make calculations on the inter- ^ ^ na^p. 

ference, diffraction, and dispersion of such pulses. 

For example, a single pulse is changed by its pas- Now suppose that the ejection starts from rest on 

^ige through a dense flint plate of i cm. thii kness the surface of the sphere and falls towards the 

into a group of about 500 visible waves. centre. L(‘t v be the velocity acquired by the time 

Also it is not necessary that the pulse should be it reaches the centre. Then v-2nav. On elimin- 

as narrow as the electron in order that all the ating p and a fhesi' three relations give 
energy in it should be absorbed by the (Jt'('lron. ^ 

The analogy of a large metal plate coated with \ 

soot is very misleading in this respect. I>ord Ray- ' 

leigh has shown [Phil. Mag., August, Tqib), or at If an electron has one quantum kineticr energy, its 

least made it plausible, that an electron captures velocity is given by 

all the energy passing through an area compar- /2// i 

able with A.*/ir, where A is the wave-length. ^’^\/// ) 

There is difiicuUy on the wave tlicory ahoul 

starting 'the energy off along one line, since it The difference between the two formulas for v 
would require elaborate and improbable conditions amounts to the sixth root of v, an amount which 
in the source. So it seems preferable to fall hack would scarcely matter if only the visible spectrum 
on the other explanation, namely, that of “ trig-ger were in question, but is much too great when we 
‘action.” take the X-ray region also into consideration. But 

The spherical wave, uniform throughmit its there is a surprising numerical agreement. If we 
front and diverging from a single point source, is lix our attention on two wave-lengths, (i) that oi 
a mathematical fiction, used only in the interests sodium in the visible spectrum, and (ii) the wave- 
of simplicity. What we have in reality is always length cm. in the X-ray region, we find that 
a superposition of wavelets from a number of the two expressions for v give in the case of (i) 
electrons, say n, included within a small region 9 29 x 10^ cm. /sec. and 8*64x10^ cm. /sec., and in 
artd \abrating simultaneously. These wavelets in- the case of (ii) r68xio® cm. /sec. and 6*^64 x 10* 
terfere. If their amplitudes were all the same and cm./sec., the second value in each case being 
equal to a, the resultant intensity would vary from given by the quantum formula. Thus there is fair 
(na)* to o, according to the degree of reinforce- agreement for sodium, but the new formula gives 
present, the lower values being more prob- only one-quarter of the correct value in the X-rav 
able and the'^average being no* There are thus region. 

singular p^nts in the wave-frdnt. The ionisation The agreement, such as it is, cannot be a chance 
cannot de^nd bn the intensity of the reMtant one. It means that if we construct a model atom 
wavcf bccai«ie this brings us up against the dS®- |n the simplest manner possible, so as to respond 
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to frec)uency v, then the mrfxtmhm intera^ eiieigy 
of the system is of the order ^ the qufttmtfh qc^rc^ 
sponding* to that frequency, ' ^nd it inspkeS the 
hr)pe that some day we may obtain a modei whidi 
will give an exact agreement. In other words, 
this calculation gives us good reason for believing 
th'at when more is known about the constitution 
of matter it will be found that a frequency v is 
specially qualified for unlocking the quantity of 
energy hv, 

' The difficulty labelled 3 (c) above requires that 
there should be electrons with a wich* range ot 
periods in all metals. 

It should be remembernfl that the phenomena of 
X-rays themselves, the Vf rirK ation of the theory 
of scattering, tlie theory of the crystal lattice, etc., 
have given us a wide ( xtension of the field of use- 
fulness of the wave tlieorv. It k, of course, 
nowaday.^ extremely difficult to keep abreast of all 
the work that is b(‘ing don(‘ even in one field; con- 


I to th« ai^ thecq ime.jminy th« 

f pdidts <;h$cussed h^re. But ^ yqt fhqKjs no- 
I reason for physicists to majeq any essentw^ii^age 
in their attitude towards the wave thepiy^ ^d in 
any case it does not conduce to clear thinking to 
, use two mutually contradictory metaphors, at the 
same time. ^ * 

It is a curious fact that if Eudid does qot 
deserve so much credit for his postulate of parallels 
as was formerly supposed, he may, qn the other 
hand, lay claim to foreshadowing one featuihj of 
.some modern vicw.s on light. For, according to 
his “ Optics ” {circa 2S0 B.C.), he thinks that there 
arc gn[)s between th(‘ ray.s, that they are localisecf 
like the .spread-out fingers of a hand; when the 
obserxer fails to perceive a small object like a, 
needle lying direcllv in front of his nose, it is 
because the needU* has got into one of the gaps 
betwevTi the ra}'S. 


Classical and Modern Education.* 

Hy \\ . bA ii so.N, h'.R.S. 


TTOLLOWIM; that j^eneral mis^ixing as to our ' 
JL national system of education whitdi, long [ 
feltjby thoughllul men, loiind loud and continual I 
expres.slon during the war, Mr. Asquith, then 1 
Prime Minister, appointed (iqiO) Committees i 
to consider the jK)siiiun of natural science 
and of modern languages lespeetivel) . Alter 
these Committees had reported, a third Com- 
mittee W'as set up (iqiq) to investigate the 
position of classics in our educational system. 
Thp Report ol this Committee, recently 
issued, is a comprehensive doc ument, full ot in- 
teresting materials, readable and .scholarly, as 
from the character of tlic Coinrnillee might hi' ex- 
pected. The hi.story ol classical teaching in the 
several parts of the Cnited Kingdom, its ri.se and j 
recent decline, are set out in detail, with an ahun- ! 
dance of information nevei before coll(‘cted. As 
to the main inference, no mistake is possible. 
The cla.^isical element in Pritish education is di.s- 
appearing, and will piolial^iy soon be gone alto- 
gether. 

In the Public .SrhrK)Is t(‘\v hoys arc^ learning Greek, 
and even I.atin, 1 hough still gtiierallv taught in 
middle and lower forms, u nds more and more to be j 
dro|>pecl higher up. None (d the new Provided j 
Schools has yet been able to d('velop a classical tradi- j 
tlon and few’ o{ them teach Greek. . . . 'J'he danger , 
W'itli which we are faced is nf>t that loo man> pupils | 
will loam Latin and Gink, but that the gr<'ater part 1 
of the educated men and women of the nation will 1 
nece.ssnrily grow up in ignorance of (he foundation.s 
on which Eurojx’an society is built. 

The course of event.s has been exactly that 
which the defenders of compulsory classics at 
Oxford and Cambridge foresaw as the conse- 

1 " C}R*<*ic4 anJ Bdoaiiioii.'' Kjoort of th^OunmktM AoporaHkl by tiiM 
Prim* »o lnquk« «»«> tbei fWtlon CUlktic* In 

System of the United Kingdom. Pp. yot. (London: ll.M., 

Offict.) M. net. ; 
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qiicnt c of any weakening of front. Classics 
maintained in edui ation solely by the authority of 
the two old universities. Fearing the financial 
consequences ot competition, they reduced the 
minimum demanded until it became ridiculous, 
the inevitable result being that Greek had to be 
dropped, with Latin soon to follow. The re- 
formers were, of course, mostly persons who set 
no great store by classical education, but they 
were aided by many representatives of "the 
humanities, who believed, or were persuaded, , that 
the inherent value of classical training was so 
obvious that it would bold its own without pro- 
tection. They forgot that, on their abdication, 
the decision woultl pass into the control of those 
who knew the classics only as a symbol of ex- 
clusion, with the Hoard of Education naturally 
well disposed towards any movement which could 
be represented as popular. 

Probably emanating-'trom that group of the re- 
formers, there are passages in the Report which 
maintain an undertone of hope. Wonders have 
been achieved by a few resolute and devoted 
scholars in some o^f the most modern universities. • 
This is “of good augury,’* and “with the en- 
thusiasm born ol free choice of subject ” there 
may yet be a revival. Numerous recommenda- 
tions on points of detail are sugge.sted' to this 
end. The regulations, especially those relating 
to “ Advanced Courses *’ in secondary school^, and 
the examination schedules should not be weighted 
unduly againsUthe classicsC every large district 
there should be at least ^ school where 
teaching can be had and ^provision, 
for boys and girls with Uterar;? ta&tea, 
ally the Corfvmittee plea<^ . thatdfe;, 
educational admimstratipn ^ clinical 
should be respected a thk^fcof worth;/ 
“^The. vahiq^of, 
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»» admirabll 
to ^ioqiiK^nee as nearly 
as a Kqpit'lp ^ Prime, Mitiister can do. In the 
clasricrfi^flifttt ^^dbtain^ access to literature, both 
in piost^tid pcJctry, ’ tvhich in the judgment of 
many i#^iS>sa>lutely the noblest in the world ; but 
if that claim be not'adrrytted, it is at least unique, 
inimitable, ^nd irreplaceable. * VVe have here a 
spiritual value, not easily reckoned. ...” Not 
merely hre the works of antiquity ‘‘classic in 
the-w&se that they belong to the highest class of 
achievement,” but they ha\e the jieouliar 
rnerit of introducing the student to a world 
A'hich iis not our own, though presenting prf)idems 
clpSt^ to ours, thus promoting a certain 

povver^t understanding and ot judgmi nt in lunda- 
mentafe' The student has “attained this access 
to beauty and this power of understanding by 
means of a peculiar course ot training which re- 
quites the exercise ol man\ diltcrent poucis ol 
the mind, and forms a rcmarkahlc comhination ot 
memory-training, imagination, a^silictit' apprts i.i' 
tion, and scientihe method, l-'or better or woise, 
the study of the classics is qinie a dilfcrent thing 
from the learning of languages [lure and snnjile.” 
Even the merely verbal exercises start the “in- 
valuable habit of thinking out the real meaning ' 
of words- and phrases bcloro alt<‘mj 2 ting to trans- 
late them.” The exposure of the inadequacy of 
translations is especially convincing. “ Few peoph* 
would seriously maintain that we can get ‘ all we 
want ' out of an English translation of Victor 
Hugo or Goethe, or a Erench translation ot 
§ha|^e.speare or Burke.” 

The attitude of the Committee toward.s 
grammar is symptomatic of a welcome ( hange. 
Hitherto the classical teacher has refused to put 
grammar anywhere but llrst. lie would surrender 
ilothing. By this pedantry thousands have been 
repelled. No one doubts that grammatical (‘xer 
ci'ses are a fine educational instrument, but m com- 
parison with the rest that classical (‘ducation c.in 
do, grammar is such a small, poor thing. Had 
the scholastic world repented of this error when 
the warning came, the classics might have sur 
vived as the staple of at least a complete educa- 
tion. The remarks of the present Committee on 
methods of teaching are all tha^ could be wished. 
It is advised that “great stress should be laid on 
the subject-matter and the historical background 
of the texts read, though not to the prejudii e 
of exhet training in the language.” W<‘ 
may be thankful for this concession to common 

cProbably it comes too late. Time was when 
mbdefh Hmguages, and especially science, were 
*^^udgingly, could bo treated with 
sdaint respect. There Tii; a sadly humbled tone 
aud the classi^l apologist comes delicately 
his fudges^ All he begs for is an equal 
that in the ‘" Brst examiha- 
f^uifemeAt^ in other shpdW 

hot to dik;bum^ iS ^ " 
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modem foreign language, and that natural science 
shoulji riot be made compulsory. 

It true that the classics offer ati access to 
beauty and give a power of understanding which 
nothing supplies so readily and so Wdl, but the 
members of the Committee are sanguine men if 
they expect their recommendations to be adopteef. 
The mind of the country is set on other things. 
“The civilisation of the modem Western world is 
gioundt^d upon the ancient ( iv ilisation of the 
iMediierranean loast,” as they rightly say in their 
exoidmm. 1 hi* understanding of those who know 
nothing of tliese orig-ins is hopelessly imperfect 
and starvK'd. '1\> this therye the Comfniltce often 
lecurs. 1 lu' members have had the good fortune 
to meet with miu.h evidence indicating a growing 
appre<'iatfon of the value of the classics, which is 
ejuiomised in striking passag(\s of the Report. 
Mr. Maiisbridg'c is (piotcd to the effect that a 
wide-spread demand tor I'lassii'al tcaehing may be 
expected amongst w 01 king people, who are greatly 
inleiested in the ( i vilisal ion of Grec('C, “in spite,” 
as he a(l<ls, “ol deep-rootc-d [)i'{‘jLidice against a 
nation winch had sucli a sharp division of the 
classes “ a naive; and signilicant illustration of 
th(‘ inst met i\ i' xahu' of classii-al experience. The 
social rejormer may learn soiTKdhlng by contem- 
plating ih(‘ p(‘('uliar and, as he liolds, reprehensible 
s\ stem ot Allu'ns, a spct tacle from wduch he 
naturally slirinks, as the* feminist might from in- 
specting th(* dreadful example of the termite 
queens, or the hen hornbill j)lastered into the nest 
by her husband. 

The Committee is under tlic impression that the 
s<dentihc world especially concurs in its Opinion. 
It is very doubt tul whether the representatives of 
l:d)our or of s('i( ncc who testlfie(l before them arc 
truly representative of the mass with whom 
authority now^ rests. As the Committee remark.s 
in another place, discussing the policy of the local 
education authorities, “it is unlikely that any 
ho(l\ of rnlcj^avers would ('onsent to special 
financial provision for the encouragement of 
classics.'’ It is ; most unlikely. Let them raise 
the qimstion in any jilace of common resort, or 
even, say. at a laboratory tea, and they will carry 
awa\ no illusions about growing appreciation of 
the classit s, 1'hey will find themselves in a world 
wdiich can s not a jot that “all our modern forms 
of pcK‘lry, history, and philosophy ” originated 
with th<* Cre(‘ks, and has only a .scant curiosity as 
to whether Western civilisation is grounded on 
that of the Mediterranean or of some other coast. 
So comph'te is the break already that the younger 
students scarcely know that classical education 
can be seriously defended, and regard any tender- 
ness for it as mere perversity and affectation. We 
are probably witnessing that rare and portcntou.s 
event, a break In the continuity of civilisation. In 
the’ Press, in the arts, and, most singular of all, 
in learning of various kinds, the same pheno- 
, rh0noo ai>pears. The modern room of a picture 
the same story as the pages of a 
pei:iodicaI. The new generation means 
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to i^o a lot more easily than th^ last. Precision of 
lafij'uagc and finish are Out of (ashioii and siij^K 
fluous; as they would say, they have no use for 
them. A narrower range suffices. Any deep back- 
ground of knowledge is only a source of per- 
j^li.xity. Richness and abundance are uncongenial 
to modern pragmatism. A simpler diet, consist- 
ing largely of ready-prepared and familiar -sub- 
stitutes, such as home provides, is preferable. 
All this is very curious and most interesting to 
observe. The world may becfime more contented, 
but it is likely to be duller, and that simuUaneoiisly 
with these changes a revival of interest in the 
classics can* occur scenis bij^bl) im[>r()hahle 

The Report betrays a cons(‘i(uisncss that the 
subject dealt with is onv wider than the nominal 
problem of elassiial ediuation, and tlu‘*memhers 
of the Committee knov\ tliat they arc in reality 
pronouncing on a great social {(uestion. I'hcy 
are haunted hv timidity and obsessed with the 
democratic nostrum ol ecjual rights and oppor- 
tunities; but, though fighting for their lives, they 
dare not make a lirm stand. 'Ihev should have 
declared boldly that learning, elassiral and 
natural, though comprising- manv parts, is one in- 
divisible whole. Never was It so urgently neces- 
sary that the unitv of the intellectual world should 
hc^namtained and strengthened. 'I'he natural and 


i ^jermanent division of society is between them and 
f the rest Instead of seeing in sciertce a com- 
i petitof, the classical atlSi^^ates should have wcl- 
I corned natural knowledge as an indispensable and 
essential part o^^mplete education. Spontaneous 
^ curiosity is, as the^y^ly say, the only safe 
foundation for the ikmliiluous life of any study; 
but curiosity is a fufl^tion of active* minds, which 
alone are entitled to the privilege of direction. 
l^Teedom of choice is a counsel of perfection j a 
mere vanity unless the choosers have thenJ^R'CS 
wisdom, and the knowledge f)y which choic^^mst 
he guided. In default, the decision must be 
by informed autliority, and must be enforced 
compulsion. 

11 the continuity of civilisation is to be' pre- 
served, there can be no question of abandoning 
the classic.s, but in the name of truth and advance- 
, ment no less must science be presented to all who 
pretend to complete education. They must 
acquire a “widespread knowledge, however 
elementary, of tbe ancient world,” and an equally 
widespiead knnw'ledge of the elements of natural 
truth. 'I'hc rudiments of classics, of natural 
science, and of a modern language can be easily 
mastered by .any boy of ability before he is seven- 
teen. 1 h(‘ feebler wall no doubt drop bcIn'ncJ. 
1'hey will fiiunheir plac'c belowv 


No 

A COMMITTFK has been appointed by the Home 
Secretary to re-exainino, mon' particularly in the 
light of the further information wliieh has become 
available since the inquirh's of the Pepnrtnu'ntal 
‘Committees appointed in Tpii, the cjue>lion of th<' 
•danger from the use of lead paints to workers in tlie 
painting trades, and the comparativt* elViciency and 
.cost, and the effect on the health of fhe workers, of 
paints containing I<*ad and leadU'ss paints respectively; 
and to advise vvhetlier anv nuKlifiealions of the con- 
clusions and rceoinmcnd.itions of those Cominit((‘es 
have become necessary, d he mend)er'> of tjie Com- 
mittee are t—Sir Henry Norman, Hart, (chairman), 
Mr, G. Bcllhouse, Dr. O. J. KaufTmann, F^r. T. M. 
Legge, Mr. A. K. Munby, Dr. A. Scott, and Mr. 
H. O. Weller, The serret.irv is Mr. C. W. Price, 
of fhe Home Oflice, Wdiindiall, .S.W.i, to wliom any 
.communications should be addressed. 

The Air Ministry has accepted the ofler of Sir 
Ernest Shackleton to carry out metrorologlc.il inves- 
tigations and to gather topogi apliical information 
during th6' forthcoming expedition in th<* Que^t, and 
is affording all necessary assistance to the expedition 
in order that as complete inforuiation as possible may 
be collected. The expedition has been furnished with 
instruments and equipment necessary for carrying 
out meteorological observations, and the Quest has 
been constituted an official reporting ship of the 
Meteorological Office. The vessel has also been sup- 
plied with photographic apparatus and kites 
similar to those employed in the investigation of tbe. 
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! upper air over the .Xtlantii- dining rhi* voyage of ilie 
j s.s. Monicalm Ixdoie the Transallantic flight Ol the 
' in U)U). It is further proposed to take recoi'ds of 
j the temperature anti ju'c-^surc of the upper air by 
! Using ,a senpl.ine which is to accompany the ex- 
pedition. 

I News from the Mount Evt'iest Expedition in Col. 

' How.ard Ihiry’s dispatch to the Times is dated from 
j Kharta. .August 4. Tlie northern and north-western 
I sides of the mountain appeared to offer no practicable 
I means of .ascent, and the southern side is flanked by 
1 gre.at precipices. In l’.>e hope of finding a Way on 
I the eastern side tlie expedition moved it.s base from 
' 'I'ingri lo Khnrt.i. The route w^as ))v Netsogu, Rebd, 

I across the I)o\ ala ^River to Cliongpu, where a region 
' ot luxuriant vegetation ^^as readied. The neW camp 
1 appears to be in the Arun Valley and is pladed on 
.an old river terrace with fine views up and down the 
v.dlcy. Its .iltilucle is about 12,300 ft. A mite below 
the camp begin the deep gorges Of the Amn'. Mr, 

, Mallory and Mr. Bullock rejoined the expedition en 
route, bad weather having compelled them to give 
I up their plan of trying to reach Kharta by the high 
pass north of* Mount Eveceslt/ On August 2 they 
began the explqnatipn apprO^he^ of the 

mountain. had; .1h4t 

better conditions i^&tcmber. Vet, 

in spite of tlwtse .mile* of 

_new country have ^ 

.Th» report of teijA *,;S6utb 

Kensington f^ has recently be«i pub- 
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lUhed, re-opening of $ portion of the 

gaUefiee jRfl^i^ had beem^^sed to the public for four 
yeara in ^a^nence of theiV being occupied for the 
pufpoeea, of the war. ^ But alth^h this has rendered 
it pontile to rclarrange^Si^e of the collections of 
scient^c instruments and “Apparatus, the museum as 
a ^h<)lc is varjr seriomly handicapped by the in- 
ade<|Uacy of its accommodation, which is but a third 
of what 'a committee repoVtcd in igii to be imme- 
diatc^ necessary for the adequate display of the col- 
A considerable number of collections have 
c®Squehtly been withdrawn from the exhibition gal- 
and placed in store, where they can be seen by 
\^itprs who express a desire to consult them. In 
all sections very considerable additions have been 
made, including a Newcomen pumping engine of 
1791, a group of tw’O hundred models of historical 
war-ships, a number of aeronautical engines, also a 
gravity torsion balance of the pattern designed by the 
late Baron R- Ebtvos and the microscope by Powell 
and Lealand which gained the prcnHuni offered by 
the Royal Society in *^43- The number of visitors 
showed a considerable increase, hut until the new 
museum buildings are made availahh' the museum 
will become increasingly inconvenient for visitors on 
account of the extreme congestion of the exhibition 
galleries. Additions to the collections are constantly 
being made by gifts and loans of objects of historical 
or technical importance, but their instructional value 
is greatly diminished by the impossibility of display- 
ing them adequately under existing conditions. 

,.Thk crafts of spinning and weaving have long been 
pr^tised in the Sudan. Fragments of fine linen 
'"^foimd by Dr. Reisner at Kerma have been dated 
about *2000 B.C., and he thinks that they wore cer- 
tainly woven in the country, though possibly by soitk' 
Egyptian workmen attached to the househokl of om* 
of the great noblemen who administered tlic country. 
But the manufacture of fine linen lias disappeared; 
the modern craft is carried on in a very simple way, 
and the craftsman is not held in honour. A useful 
account of spinning and weaving at tin* jnesjMit day 
is supplied in vol. 4, No. i, April, 1021, of .Sudan 
Notes and Records by Mrs. I. \V. ("row loot, who 
gives a full account of the appliances us<'d, and com- 
pares them with those described hv Mr. 11 . Ling 
' Roth In his valuable “Studies in Primitive Looms” 

• (Jovirnal of the Royal Anthi^pological Institute, 
vOl. 47, 1917). The trade of thread- and clolh-making 
has ^en for some time moribund in the Sudan, and 
Mrs* Crowfoot pleads for its encouragement as a 
trade for boys and as a homecraft for girls, particu- 
larly in view of the high prices and low quality of the 
machine-made textiles, which alone at present supply 
the n^eds of the people of the Sudan. 

J^tfOdUNG of cocaine, raw 

A® smok- 

fc/ 'Federated Malay 
■ ^^cted/the pro- 

ingen devicca 

'evade ifhe ^ revenue' 

^ authorities lOLgi^these, with afeetcheti^ i* 

givefc by Mr.'W. 19 the the 
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Strhits Branch, Royal Asiatic Society^ April,. 1921. 
Clothes and walking-sticks, soles of shoes, dried 
walnuts, dead ducks, the dovetailing ol a <;abine(, a 
stack of saucers, a sitting Ken on het egg^ 0 paii 
rice— all have been used in some clever way for the 
storage of contraband Chandu. . 

‘liii' innuence of alcoholic gt andpareiits upon the 
htihaviour of white rats is the subject of an InlcrCSting 
paper hv Messrs. K. C. MacdoweU and E. M. Vkari 
{Journ. Kxpcf. Zootof^y, vol. 33, No. l, 1921,* 
p. 2t>g). A series uf rats was alcohoUsed, and the 
gr.nuichildrt'n wore subjected to a series of tests on 
finding Un ir way in a circular maze ^*ovided with 
doorwa>s, h ind .illcys, mirrors, etc. From the point 
t>f view of k .nning their w .ay to the centre and going 
th('re for focnl, the test rats were found to be less 
suc('es''ful than the eonlrols. If this be true, a modi- 
lication of the gi-netir basis of inheritance has been 
demonstrated. 

I'nr Ri.\. b'. (\ K. J(Mau)AiN-, lender of the Oxford 
Lniversity Lxpialilion to .Spitsbergen, tells a woeful 
t.ile in th(‘ Times of August 25 of the depredations of 
«‘gg-( ollectoi s among the nesting-birds of Spitsbergen. 
'I'Ih' intnHluct ion of oil-engines into senling sloops ha.s 
enabled them to w'ork' prartienlly the whole of the 
west and north coasts of Spitsbergen with little 
danger of their being trapi)rd by drift-ice. They 
have thus been ahk' systematically to clear the nests 
of the l.irg(‘ colonies of eider-ducks breeding there. 
One boat was met which had 15,000 eggs of the eider- 
duck on board ! F.xamination of the colonies showed 
th.at the vast majorily of the nests contained one 
or, .It most, two eggs. With the brent goose the 
st.ale of things was even worse. The large colonies 
which wore Icnown to nest on some of the eider holms 
as latelv as igoH hav(‘ disappeared entirely, and the 
survivors sc.altered to nest in isolated pairs on the 
mainland, there to fall victims to the Arctic fox. 
('oIoni<‘s of (dder-ducks on the more inaccessible, parts 
of Spitsbergen f)r(>vidrd a w'elcomc contra.st. Here 
the ncsis contained .an average* of six eggs each, the 
larg<st number in a single nest being thirteen, and 
thj* busy scene of life on an untouched eider colony 
providtal a glimpse of the Sjjilsbergen of the past, 
before the coming of the oil-engine and the coal 
prosj)ector. The .article is illustrated by admirable 
photographs of nesting birds obtained by the party. 

The American marsui)ial Cienolestes has always 
been something of a puzzle to students of mammalia, 
being variously regarded as a diprotodont, as a special 
type of suhordinal rank the diprotodont characters 
of which are convergent, and as an aberrant polyr 
protodont. In view of such divergent views on its 
aflinflies, a more detailed study of its characters was 
desirable, and Mr. W. H. Osgood has supplied this 
need (Field Museuiu of Natural History, Zoological 
Series, vol. 14, No. i). He regards Caenolestes as a 
surviving m^ber of an ancient grolip, retailing many 
primitive features and exhibiting no mitrked degree of 
specialisation# It l^eors no special ufKnity to the 
Ai!iier!^n Dtdelphyiidae, but shows many resemblances 
to the' Austral^ peramelids, though it has advanced * 
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beyond them to greatef njorphotogiejil ilini%ity ^t|i 
the specialised diprotoddntiv It* aocestof" wa* prob- 
ably a northern form Which had, already separated 
from the generalised pdlyprotodont stock, possibly 
cMcn.led all over Holarctlca, and may, therefore, 
have given rise to the Australian diprolodonts. Mr. 
Osgtxxl is therefore led to support the .Holarctic origin 
of the mammalia so powerfully advocated by Matth^ 
in ipt5. He concludes lhat Oieuolestcs must be 
• classirted as a diprotodont marsupial belonging to a 
special Subfamily of its own in the family Palieo- 
thentidae, the approximate imsition assigned to it by 
Osborn in 1910, but suggests that, in view of its 
resemblances to the f)er.TftKli(Js, it may be necessary 
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to unite them with Ca'nolfstcs in a speciaJ group of 
equal value with the Australian Diprotodontia and the 
remaining Polyprotodontia. Mr, Osgood’s conclusions 
are supported by Prof. C:. >. U« n irk from a studv of 
the brain of r.'rnolfstrs His rrsulis, published as an 
api)endix to Mr. Osgood’s work, show that the brain 
of CrX'nolostcs rrsrm flies most closely those of Pera- 
nudes and Notoryctos, and is mor<* simply organised 
than that of any Australian diprotodont. 

Thr Note of the Financinf Adviser to the Egyptian 
Government on the Tkidget of 1021-22 (Cairo, May, 
roart is of interest for (lie stress which it lays on 
the importance of scientific lesoarch in Egypt. A 
country of a restricted hahilahle area and with a 
population tch times as large as it would naturally 
Support needs all the assistance that scientific know- 
ledge and technical skill can giv(‘. The importance 
of conducting research in various fields is so great, 
and its omi.ssion will he so dc'arlv paid for, that 
nothing should he allowed to hamper its steady pro- 
secution. The spheres in which such investigations 
are already proceeding are principally the study of 
the Nile and the rainfall which feeds it; the improve- 
ment of the cotton plant ; the prevention of disease 
among the population, and the ajiplication of the 
knowledge which has been gained of hilhar/ia and 
ankylostoma to the imf)rov('ment of village life; the 
study of (he fish-life in llu‘ lakes, waterw'ays, and 
territorial waters of the country as* hearing on an 
important food-supply wliich could be largely de- 
veloped; and (he exploration of the desert regions 
for further deposits of petroleum, since Egypt is other- 
wise dependent upon imported fuel. Registration of 
title to land has become an urgent need, not only to 
facilitate transactions in landed property, but also to 
enable re-assessments of land tax to be made rapidly, 
and to provide the means of quickly and accurately 
collecting crop statistics, which are of the greatest 
importance, not only to the agriculturist, but a^o to 
the irrigation engineer who has to distribute (he 
water, and to the Government in the interest of public 
economy and of public finance. There is probably no 
country where properly directed scientific research 
gives s6 prompt and abundant a return for expendi- 
ture m^dc upon it as Egypt. 


deilt 

- m^ler* r^dng to tb« pro}^* under COi»- 

aideration hy the Commta^ion* The 
now piiWUhed an translation t^i a 

munication which it has forwarded to Adly Vegh^h^ 
Pasha, the Egyptian in whieJt it 

criticises some of the ttortHuSions 6ipi>Comn)is*lon. 
The principal contentions . would appear to be th^t 
«ie additional water required for Egypt can ha stored 
by a heightened Aswan Dam; that Egypt haa'i 
claim to all the water she requires or may twt^e 
before the .Sudan can use the supply which itSks . 
through it : and that irrigation works in Egypt llsell 
are more important than the proposals for udllstng 


• • ' - *•«- lU 

be rather loo narrow a one, for the subject needs to 
be examined in all its bearings, agricultural as well 
as irrigational, while the ever-increasing demand for 
water necessitates accurate hydrographical studies of 
whole basin. We understand that the Egyptian 
Government has appointed a Special Committee to 
study the whole question in all its bearings, and to 
recommend how the various interests can best be 
^rved. Mr C. E. Dupuis, formerly Inspector. 
General of Sudan Irrigation and Water Adviser tb 
the Egyptian Ministry of Put, lie Works, will be titt 
chairman, and will be assisted by scientific and 
technical members, -ilns Committee will doubtless 
examine carefully and eriiicillv the proposals which 
the comm, (tee of Egyptian engineers is supporting. 

Mr, Alkx. B. MacI.^owfu, has examined the 
records of temperature n( fireenwich with regard to 
the mridcnee of very- wqim and very cold month*' in 
the seven years of sun-spot maxima, i84»-iqr7, a„d 
flic same mimber of ye.ars of sun-spot minima, 1843- 
Ini 3 - Taking a very warm month as one with mean 
lemp,^raiure moie Ilian 3° above average and a very 
cold month as one more ih.an 3° below, he finds 
thirteen very warm mombs and twenty very cold ones 
(thii-ty-lbiee logefberi in llii< years of maxi'ma ofsun- 
Spois as rompared with four very warm and nine very 
cold flhirtecn together) in the years of minim.a. In 
sending us a communication on ibis subject Mr. Mac- 
Dowell asks ; " How is if tliat both very w'arm and 

very cold monllis liirn up so much more frequently 
'\hcn the sun is disturbed than when it is qulet^ 
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Cli.ma roi or.y in California is dealt with ir( the 
U.S. Moiilhly ]Veather Kevien' for April, fqat, by 
Mr. A. H. Palmer, Meteorologist to the Weather 
Bureau at San Francisro. Eleven regular firsl-cIAss 
stations arc maintained in the State, and there are 
also about three hundred climatological sub-stations, 
at most of wliich the observer, s are voluntary. Sp^Ial 
attention is paid to precipitation data, this being the 
most important* element of climate in Caltfdrnkiu 
Various educational and research institutions ,il#> 
mamtain climatcdogical stations. The tlnlvetsdty^ijr 
Cahfornia has four predpitition an* f w> tto 
Certain Nations $re 
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has cwitfitwtfd largely to tlife successful "i holes wwe evident in tM inner i/t6 kj, of the cast 


introrfuaS^ ^ ^or this tree requires 

tr^pic(3j)6r weather conditions and very 

little palms will flourisli in what appears 

to be a sat><ty de^^ft provided tlie temperature condi- 
tions' ar^ “faW^abie. About two hundred and fifty 
Southern Pacilic Mway stq^n agents also keep tem- 
jierntturb ahd"^e0PthtioiF J^ords. The autlior men- 
tionfe that a San Francisco instruniont manufacturer 
has sold more than a thousand rain-gauges, and rain- 
fall rc^^di\y maintained. 

Paper No. 192 of the Bureau of 
Standard, Washington, consists of an account by Dr. 
G. l^enu, of the tests of six 

holiow/^Hndrical steel castings inanufaclured by the 
centrifugal process. The castings were t> ft. long and 
of diaqieters up to iH in., with holes of v.irious di.i- 
meter$ Umough them ; they were made with the 
mould revolving about the axis at a speed not 
specij|<sd. Samples of tiie metal taken from different 
pjirts ,of the complete ca'^lings were tested for haid- 
nes$t, tensile strength, soundness, structure, and 
density, both in the condition as cast and after heat 
treatment of various kinds. It was found that there 
wae' h slight segregation of carbon, phospliorus, 
eulphu^i /-nickel , and coiiper in tlie radial ditection, 
but none of manganese and silicon. Small blow- 




Ih'gs. After b«at treatment sey^eral of \thn castings 
showed mechanical strength equal ip materials 

of the same composition^ and satisfied tne ordnance 
requirements for gun forcings. Microscopic ejtam in a- 
tion showed no hmxl fepoti;, flaws, or Cither defcct$ 
outside the layer i/i6 In. thick at tl\c inner surface, 
aj^ the process appears to be one of gfetit promise* 

Mfssus. DucKW^ORTrt/ ANi> Co. im:lud<* in their 
autumn list of “forthcoming books ‘'Ihe Wheat Plant: . 
A Monogtaph,” bv Prof. J. Percival. Part i will 
deal with the botany of the plant and its various parts, 
and part, 2 willi the method.s of cullb^'ition of the 
dillctcnt varieties, with cha|fters also on hybridisation, 
hr(-<d, atid yield. Another work promised by the 
same publishers is “The Great White ,South ! Being 
an AccoinU of Kxperiences with Captain ScoU’s 
South Pole E\|>edilion, and of the Nature Life of the 
Antarctic,” by H. (i. Ponting, wdth an introduction 
l)v I.ady Scott. 

d in: Cambridge I'niversity Press is bringing out in 
the autumn for Major Leonard Darwin a small work 
entitled “Organic Evolution: Outstanding Difficul- 
ties and Possible Explanations, “.being a collection of 
brief notes on biological matters arising from “The 
Origin (ff Species." 


The August Mrii-oric Disni.w.- .\nother proof of 
the unusually abundant display of August meteors 
belonging to ,thc Perseid sbow^er is provided bv ob- 
servations n^ade b) Mr. P. Meesters at Halfweg 
(near Amsterdam-Haarlcm), Holland, with an out- 
look from nortli-w^est bv north to cast. 

On August II, watching from 9.15 until 11.15 
A.M.T., ATr. Meest(M-s counted tw’cnt\ -eight nuMeor.s, 
yiz. 2, 3, 4, 2, I, 5, 7, 4, during each quarter of an 
hour/ On August 11, watching from 9.15 
A-M.T., thirtv-nine meteors were sc(mi, vi/. (), 17, <), 
7, At 9.29 A.M.T., in two seconds, ft>ur meteojs w'Cre 
seep equal to Venus or Jupiter. Clc^uds came over 
the skv at 10.15 A.M.T. From fi.30 until 1.45 
A.M*T, Mr. Meesters counted 28() meteors, vi/. 60. 
68 , 54, 50, 54, in each quarter of an hour. On 
AxigUt?t.J2, watching from 9.15 until 10.15 A M.d., he 
counteq 4, 7. 6, i objects in each quarter of .an hour ; 
clouds ’'AJom in g over the sky pievcnted further oli- 
• sei^atibos. On August 13, from r.45 until 2 A.M.T., 
tht^ Perseids wei^ seen betw^een drifting clouds. 
Several of ,.the Perseid s were equal to, or brighter 
tbim, ^tars 6f the first magnitude. The m.aximum 
display was thus in the latter part of the night of 
^ August n. 

Bright Object near the Sun.-— Two observn- 
of this object were made in England on 
' AtiguSt 7, iiome hours before that at Mount Hamilton. 
Ute fitit (communicated bv Col. Markwick) wPs 
bv Lieut. F. C* Nelson Day and others nt 
“tffldown, Dorset, about yh. G.M.T. Its magnitude 
^ sibnl .asl minus ^ and its distance from the 

obswtvbd U at wWerMiciptm,wJth 

(mg. 


Our Astronomical Column. 

sun, from which it was distant 6^. The estimates 
of distance are probably too rough lo use for the 
deduction of motion. It may be noted that a cOtnet 
W'ilh retrograde motion near the plane of the ecUptic 
and small perihelion distance approaching the Fun 
from behind might remain in^ close proximity to It 
the whole time that it was bright. 

Astr. Ndih. No. 5116 contains full particulars of the 
luminous hands scc'ii at the Kdnigstuhl :md Swme- 
herg 01>servati>ries on .August 8d. I2h. It 

.appears probable that fhev w^erc auroral, especially 
as Prof. M. Wolf noted a similar appearance on 
August <, iih. 15111. to nh. 36m. G.M.l . It was “a 
long, verv bright ('loud *w'(*sl of the Pleiades, brightest 
near ^Arietls ... it faded rapidly, only a ^ace 
visihb' at i ih. 36111.” 


i Minor Planets. 'Hie planet (7) Iris is In op^iosi- 
i tion this month, and as its magnitudp 7'2 it is 
; williin roach of himKulars. The following 
! for Greenwich midnight is bv M. Michk/>vitch (Mar- 
' seilles Circ. No. 512), wdth corrections of 4'0'4m., 3-4. 
I deduced from an 'Algiers observation on August t6 
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Perihelion passage will be early in i<)22, ^ 

Astr, Nach. No. 5116 contains the names 
by Prof. M. Wolf to seventeen planets discovered bv 
Ujim in recent years. Planets' ^ and 907 are named 
.Cy^pectivefy Bt^nhamia and Barnardmna after the 
fambua America^ astronomers. 
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Species in Fo'raminifera. 

A ri'hMlON should have been directed sooner 
than now to an Interesting^ paper by Messrs. 

K. flf'ion-Allen and E. E<ylaid on the spedes- of 
1 erncuilina polystropha and some other Foramirt 5 fera 
(Proc. Koy. Irish Academy^ , vol. 35, Section H, 
N/). H, pp. I5V77» 3 pis.). It is in part a contribu- 
tiofi to tile study of variation in the Foraininifera, 
and in part an account of cert.dn experiments^^ which, 
to say (he least, are very suggestivd to Uiosc inttre.stcd 
in lilt- problem of s[)ecies. Variation in Foraminifera 
iiia\ aJfcct liie si^e of the pfimordiat chamber, the 
plan or arrangement of the ihamhers, and the external 
form, 'J*h(‘ authors aKo dis'( us^ the* oicurrence of 
gigantism and nanism, the piedominance of the 
rliitinoLis membrane over the caicart'ons shtdl, and 
tin* changes involved in a free or adherent misle of 
life within the sam<‘ sp<cies. i'Jie facts seem to the 
authors to prove the Inlility of all c lassil'ic ai iotis of 
I'oi amlnif( ra hasi (I on thi* ('\ternal shell, hut the 
difl'Kiilly is to find anv other basis. 

d'he normal rrmetn/ma poly::>tropliii is a remat k- 
aiily constant fiH'in, singularly free from the* variations 
and monslrcfsities which occur in normal dreum- 
slaners anu'ug oilur lo»t auiimfc'r.i. It shows 
dimorphism, rc'prc senied i)\ a long fctrin which is 
iiM'galosplu'rlc' and In' a short form wliieli is alwavs 
mi( rosfdieric 'I he nn galosphei ic prinioidial cliamber 
I'' s(>(netitfie:5^ divided info two cliambCfs hv an 
initinal chitmou'. s< jitnni. Owatf 01 pignn lot ms 
.d'^o (Kciir wliic'h. c-mnot he cojjfu-td with voung 
spec Jmc'iis. 

I' spf'rimi'nts go to slmw that (litre is in V. pol\~ 
sliopha a maikc'd tendenc y to sc'lerf and inc orpcaatc- 
lieaw' mimi.ds among the normal sihccams sand 
grains, \ number of the specimens utili'^ed gMii- 
s[)lintets "of a si/(‘ and sh.ipe utteily di-propcu I lonatc' 
to the si/e of the tc'sts, thus producing .1 vaiictv 
which presents a .striking c'onti ,st to the normal 
!\pi',*^ dlu' ol;servalion would hoc had giealcr value [ 
if (h<' riumbc’i of spec'imens th.il “sc’lec^ted ” /urge (ind ; 
Jn'nvv gem-sjilinters had b<*c*n gnui, so thal.it nnglit ! 
be ( on\pareci with tlu' numix r tliat li.id simply in- 1 
can ixirnted gom-snnd arid with tlie niimlrer id (hc>sc; 
ill. a K'ept to oidinary sand. Fifty per cent, of ordinary 
sand was supplied along with (In gcan-sand. Anotlior 
o!)seivatu>n rceorcls the ocTunaaica' of mons((is in 
c onsideralilc proportion in a tank with sea-water ren- 
(ieied hv'perfoilic' l>v doubling tlie normal lime-content. 

1 lie pa()cr points to the idcM that in a natural 
svstc'm of Foraminifera (lie processes c)f consii nction 
and haliits of growth and rejircKlurtion mii''t c'ount as 
of more value than the material cmploved in the con- 
sirnction of tlie test. \Ve hope that the authors will 
make (heir proof of the "sedectican ” of shell-matc'rial 
more (onvinclng. It is a \('rv impoitarU point. 


Biological Statistics. 

I N the first article in the current issue of Ihowctriku 
(vol. 13, parts 2 and 3, JuK, U)2i, C'am bridge 
•I’niver.sitv Pn'ss, 25V.) Prof. Karl Pearson and Miss 
.\. (1. D.ivin give us a studv of the. sesanioids of the 
knee-joint in man. dlie best-known works on the 
subject arc those of Grcdn'r and Pfit/ner, but, as a 
whole, (he t records of these bones arc* scanty and un- 
s.niH-fnctory, so that an up-to-date attempt to deal 
with the subject, using the evidence obtained from 
skiagiams, is welcome. It ha.s bem stated fairly 
ttoclv in the past thftt sesamoids are manufactured 
from cartilage by intensive stress, but the author% 
point out, and adduce cvidimce in supi>ort Of the 
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view, that if is more probable that they are vestiges 
of some structure of barlier form. The available 
measurements show that there arc onhosesamoidal 
(true Iroiie sesamoid) lateral fabellte in about 7 per 
ccjit. of the knee-joints of man, and few, and pos.sibly 
no, cases of.orthosesanxoidal mesial TabeUas Part of 
the paper is dd voted to an interesting’ historical note 
on (he subject, including a discussion of the “sesame," 
frcMTi which the name " sesdlnold is derived; it is 
written in a way that is a pleasant reminder of the 
spirited manner of some hKtorical studies published 
by one of the authors a good many years ago. 

Miss i ildesley coniriliutcs a paper on the Burmese 
skull, which is a valuable continuation of the large 
amount of us< lid measurement and investigation that 
has already bec'ii done at College» Lopdon. 

'Ihc* pi ( sent wccik is based on '142 skulls procured i)y 
tlie late Col. lb il. Caster from the neighbourhood 
c)l Moulmeiii, .ukI thc^ material is divided according to 
sex .md also mto (hna* groups according to race— or 
supposed race. Mos 'rild('sley gives a large pumher 
ol mcasuicMiients for (.‘ach skull, and in comparing her 
rc'sults with such nuMsuienients as she could find of 
Clinic *.<*, liindci, etc., skulls, she gives a coi'ffk'ient , 
sugg<">(<-d bv Pc.irson, which may be helpful in 
me asm mg lacc likcni'ss. Whatever view may be 
t.ikc II bv 11 aniojogists with regard to this index, lhe\ 
will at ,iiiv iat<‘ be grateful for the material col- 
leitecl .uul jiiiblished, and approve tile way in which 
Miss '1 ikic'sle) displavs her jacts and puts all her 
i (Ml els on the t.ible, so that others have the oppi'i- 
tiinity of dt.iwing their own coiielusions. We may 
parlieulaily c'ominend as ,in aid to comparison the 
I loose* contours on thin papci. '1 he aiticlc contains 
a useful t.ilile foi lalculaling the occipit.al index, and 
gives evidc nec ol the agreement of measurenu ills 
ohi, lined diiectlv hom Die skulls with thc>se ohtaimd 

I mm Contours 

"Siudent " continues his studies ol [Mohabb' en oi ^ 
c oimm IK c’d in c aria 1 issues, nml gives, on (he h.isjs 
ol txlciisive s.implmg, .m cMpenmeiit.il clelei imnalion 
of (he piob.dde cTioi of 1 )i Spcaim. ill’s < on ela 1 ion 
(oeftkieius (ihl.iinc'd In lepi. icing .uDu.il nicMsuti menis 
hv tanks 'I his ^-Npe nmenl-il mi llmd soi ms to us Dir 
sound w.iv of getting clown !<» the n al disli ibutioii <>( 
dev i.il icvns } It ,ilb>icls the light kind of check on .inv 
t hc'oi el ic'.il st.itistic.d inv'est ig.i t k )n The issue also 
(ontniiis a luititei maiheiiMlic.il ai tiede bv Prol. 
'I'choupi off, <d Pettogr.id, on “'I he Mathematical 
Expect. ulon ol Dk' Moments of I'Vc^qucncy Distrihn- 
tions',” .md caie confesses to a feeling of wonder that 
work of Diis kind cvm Ik* ‘' prod need from PcDrogr.ul 
at the mcaiucnl. 'I'iKMe .me ,'ilso thiee short luvtes hv 
Prof. Pe.ii'son and a levicwv hy Miss Elclerton of an 
Ameiic.m study of woinf*n delinciuents 

It will be seen ihhf the issue contains pnf^ers. that 
should infc'rest chtfefent classes of scientific readers, 
and it mav he* added that the journal, which is pro- 
duced bv the* Cambridge Universilv Press is w’cll up 
to the standard which we have grown to expect of 
that press. 


University and Educational Inteiligence. 

('a.mbkidc.r. — Appllcnlions fear the George-' Henry 
r.(*w'es studentship in phv.siology, shortly to be vacant, 
should he sent yvith a brief shilement of (ho can^- 
date's qualifications, the subject of his proposed re- 
search, and the name qf a referee, to Prof, cangley, 
the Physiology School, by October i. 'Pile student- 
ship its of Jtbe annual value of about 245!., tenable for 
one to three, vears nt the discretion of the trustees. 
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Mk- Mocklkr has been appointed lecturer in 

geoloj^y in the University of Durham, ^ 

ProP’. G. W. O. Howk, of the City and Guilds 
(Engineering) College, has h<H*n apjjointed super- 
imendent of the eWcfdcal department of the National 
Physical Laboratory. 

The degree of Doctor •t Law has liecn conh'rrcd 
on Sir, William J. Pope by Uni\ersity on ibe 

cH'casion Ot tJie annual nu eling of the Sneietv ot 
Chemlcill industry held in Monti ( a). 

Mr. f*. Van dkr Piji,, torm» rl\ of tia Natal 
Herbarium, has been ajipointed piofissor (vf pinto- 
pathology ilnd nncologv in tla Uniwivin d SiMbn- 
bosdu' Union of South 

Mr4 J. 'Barr, head of the aiMl>sn dep.iti. 

ment of tlie Cit} of Bradford ("onditi<>nin),i lions., 
has been appointed managir of the m w \ ai inl. siing 
bureau at Uni\ersU\ (Jolleg**, N'*ltingham. 

A COMPETITION' for vai'aneu's m ilir c.f 

cheMuists, C'la^s IL, in the (lepaiimem ..j tlu <a>\«iii- 
inent Chemisvt will “^hoillv be* held. In 1 liis t nnm ( i n >11 
.1 Icadct of regulations goMinnig tlie ap|>ointim nis 
has just issued. It is ulit.unabl* nntd s. piein- 

bi'T 15 from the (tO\einment bhemnt, ( It'm.iu’s Inn 
Passage, W.r.2 

A S\Ll Mu:s of the courses wliiUi \\ill 1 .. a\ailal>l. 
at tiio'"^' Sir John Cass Tctlmical Instimte, 

StK'et, London, El.C., during the session .*2 has 
hecn issued. .Systfanalu' courses in e\pt t irnental 
Scit nee prefinring '-ludiuits foi tin* science examinations 
of I ondon Uni\erslt\ and the Institutes (jf Pfnsi^^ 
aud C'hemisti V w ill hr' given, but the tiend <»( 
instruction gcnerallv is in the diiection of technologv, 
jiu'dicularly of the ehemiial. melallm gical, and ( Ik- 
triial industricN I'uII facihiies ate piovided in all 
d.'partments for icseaith work. IHgjar te('Imologi( al 
instiuclion is prc)vi(k‘(! for bv spceird (Oius.s on tie 
fermentation Inclustties, glass te. hnologv . colloids, 
mel.illogi apliv and pvioiaMiv, be.it treatnu nt and llie 
nus'haniral (»siing'ol nu t.ils, and peholeum (<(hno- 
logy. 'Uie lalfei (a>ns( itntes a new development 
whicli Min', hem la IpMi forward laig(d\ b\ the 
generosity of tlu’ lisiding oil ('ompames ; a two v<.us’ 
roip'<fP has been aiiangtd whitli is d» sigmal to im ( I 
tlie needs of Iho-^e associ.ited witli jiraclic.d and 
scitMilifir eonirof in the pMi oleum induslrv 

1 'he issues of thc' Brtli^Jt l/.'./nuf Journnl of 
Septeiidior 3 anil the iMfurl of AiigU'^l 27 ronstjtiile 
tlie educational and studeilt’s numhers which our two 
contemporaries publish aniutallv at tliis time In 
both will be found full and up-to-date information 
of the facilities for mcdicaf trailing in the British 
Isles, as well ns the K^gulatiops for the vniious 
diplomas and degrees which ran be fibfained Useful 
articles are a|so included which deal with pnblii 
liealth and medical services, and with the medical 
services in the Army,' Navy. Air Force, and in tlu* 
Colonies. Some interesting figures are giviai in the 
Briixshr Medical Ji^urnal, showing the annual entry 
of first-year Students in the British Isles during the 
past twenty years. Before the war the average 
num]ber was t4ao, while during the vi’ar it increased 
to ipoo. ^’Tn Mav, toi 6, the total number of students 
ffl training was 610 ;; two vears Inter it w^as 7630, and 
irv" January, h)To, the numbers rose to 0490. Under 
thK Influence of demobirmation in tpip, 3420 new 
students were registered ; and although in 1920 the 
number had -dropped to ?53i, Yhcft* appeaff* tp be 
grave gipprehension that the demand for t^®n 

in th>‘’ near future will be much 
already in training. j ^ . ’ 
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^ • Calendar of Scientific PioiMiCrs. . 

S0ptaml»er <1 1804. Herttianit Ludwig FerdMand von 
Helmliwtz diedc^ Hie ^on ot a Potsdam niotessor of 
Uteralure, H^huhoUz served as a surgcot\ in \h£ Prus- 
sian Anri)', was a p^ofest^oi of physiology at Kdnigs- 
berg. Bonn, and DeideIbCfg, in 187? became professof' 
of physics at Berlh^, and in iSS; was m.idt’ director 
c>f the IMiysikahsChw'Pechnischen u. Rei( hsaiislalt at 
Ch.u lot ivnburgi Accounted I'.ne of the wan Id’s greatest 
men SI nc<*4 he w.as one ot the liisi (o gi asp and 
a<lv<KMte (lie principh' ot lie- conservaiiou of eiuigV) 
invenird the opht li.di uost. ope, t oiFi ibuted specially 
to pin siologieal i>ptie^ nod acousties, disixiveicd tlie 
fund.iincul .d pioj‘eitus ot vortex, motion in tiulds, 
and made^.tdv.mees in mun\ biaiulu's of pi.t' liemat ii .d 
phvsu's * 

September 9, 1841. Augustin Pyramus do Candolle 

died. Ik^rn in (iCneva in >778, d(‘ Landolle (ifst lei'- 
luod <Mi botany at the Uollt^gi' de p'rance in 1.804. A 
gie.ii ulviKMfe of (lie naluial ssstnn ol classilicalion, 
his l-l»>re I'r.’UK .list' ” ajipe.'ued in 1.805. P'l onl 1.806 
t.) 1.S12 he invesiig.iti d lln' hot ui\ .md .igriculture ol 
bi tiH'e .uul It.alv loi Napoleon. 

September 9, 1896. Luigi Palmieri died. I he yuev 
o'ssor oi Melloni :ts tliiecioi eg the observ.itory on 
Xr'.iivius, P.'dmicii foi many ve.at s held thau.s in the 
I 'niversiiv ol Najili s, and was knew n for his study 
ot .itinosjdieric elechiciiv and seismology. 

September 11, 1768. Joseph Nicolas b|ll^ died. 

An .uah'iit aslionomir, l)ehs](' fjoiii 172(1 tcv 1747 w.as 
.alt, idled to the new U lounded Impi'iial Xi'ademv of 
Sciences .at .Si. Peleisbnrg, u hei (' Eulei .md l^ai^icl 
Bernoulli uco- Ins I'olle.agues, .Alter ITh ri'tnrn to 
Fr.anc(‘ In became G<'ogr.i])hical AHironomer to tbe 
b'reiuh Navy. 

September 11, 1913. Sir Walter Noel Hartley died, 

Ironi 1.S70 to i()M Ilarllcv w'as professor of 
diemi^liv ;U the Uov.d Uolk'ge of S( ieiii'e, Dublin. 
II<‘ w.(s among lh< fdoneers in the .ippliralion;' of 
spe< t ros('Opic im lliods I0 tin* study ol the e’einents, 
,ind w.is tlu* til si lo pi-o\ e (be ])res(*nee ol grdliiim in 
I Ik sun He .dso made rese.ircbes ill file H’ossemei 
pt(M:ess of iTinldng steel. 

September 12, 1888. Richard Anthony Prootor died. 

\ fMoUfie writer and a giiled lecturer, PrcK-^toi not 
orilv did much to po]>n].uisn astronomy, but also made 
1 es.Mi c(i<‘s on the rotation period ol Mars and on 
other subjects. '1 he peiiodiral Knv^ded^e was 
foumUd by him in t88t. 

September 13, 1877. Johann Jakob Ndggerath died. 

-On ihe founding of the Bonn University in iStH, 
Nog^gei ath 'W.IS apjiointed to the chair of mineralogy. 
.\mong his worl; was an extensive Study of the 
minerals and geologv of Rhenish Westphalia. 

September 14, 1712. Giovanni Domenico Oaseinl 
died. 'I'he founder of tlie f.arnoua family of astro- 
nomers, Cassini was invited to France in ibbp, and 
from 1671 until the Revolution the Paris Observatorv 
was lb(‘ fiomo of himself or one of his descendants 
Belweim it>6:; and 1675 Cassini detervnmed the jieriod 
of rot.alion of ]upiter and Mars, discovered four satel- 
lites of Saturn and observed tbe double ting of that 
planet, and m.i<le the first successful estimate of Ihe 
sun’s dist;mc<-. He afteiw.ard'- delr-imined the perirnl 
of rotation of the sun and tlie oblateness of Jupller, 
and made a chart of the moon. 

September 14, 1879. Bernhard von Cotta died.-- 
The friend of TacII, von Biirh, and ffumboldf, Cotta 
ffom 1842 to 187; was a professor fit the Alining^ 
^gademv at Freiburg. 8.ixony. One of the first to 
jlpplv the tnieroscope to th(‘ studv of fo^njil plants. In 
.,j,^nvelled expensively, wrote on the geology of the A Ins 
iind on mountains, and did much io popularise the 
study of geology. F. C* S. 
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Cm-K ioWN. ., * , 

Roval Society of South Africa* Au^uci 17.— Dr. 
J- i' • Giklii isl, pr« silent, ifi the chair, — 

Perln^^ucy : Nof'e on the f>raiTrei)i e of iiaiive-nta^‘ 

hion%' fjrasa ohjtats in South .V^ru a.- If. A 

l>enftafn ; Xoh* <>n llie .sui>-'^alt', <»[ hi^jiiuih. 

Jloi'VM. ' 

Rojal SotUtfy of Taamaaia, |mu' Mr. I. Rodu.iv, 
\ ke^prt'sident, in the eh, m W . 1.. May ^,u spMjr^ 
of losmi MoliU'^ta. A numht I of s))«iun<ns (ollr<'(rcl 
In Atkinson ir<un Ihr h»ssil , iilK .it \\\n\.inl. - 
II. II. Scolf and Ch I.oid Slii(li(‘^ m 'Knsni.aniui 
matnmnlJr, Ziii^los^tt ^ lldruwont, sp n,)V A new 
spot It' «» of f;iant aiiti.iiM, »sliiii,ii«d to lx- sonu* 

Of)n iTirn. in Itai^th, aiuf mon lolnisi m pi (>j)()i l ion 
than (he Kiij^est l.ism.nuan I ,it h\ j^lossus ot lo-d.ix 
TIkt type-locnlitv is tiu PhistoMn. 

Island, lings Stiiuts 

July,— Mr. L. \In pt.sidini, in th(' tliaii. 

— E. Ajthby : 1 )i'sej ipi ii Ml ol iK'u -spM of 1 01 K ( lla.- - 
A. N. Lewis, fill (d.Ki.il n III. nils m the Nation, il 
Park of 'lasniama. (,. Jl Hardy \uMr.di.in Ih>nu 
b} Ihdiv (Diptera). 
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Telephone Number. GERRARD 8850. 

tholera Risks. 

R ecent press telegrams emphasise Poland's 
struggle to resist the tide of infection of 
typhus, small-pox, and cholera which is rolling 
up from Ru.ssia, while tlic Times announcers that 
the Mecca pilgrimage has been declared free from 
cholera, and th(‘ work of the Intertiational Quaran- 
tine Board, shortly to b(‘ absorbed into the Public 
Health Dcpartmtnt, is eulogised, and its possi- 
bilities of co-o[>eratiun to protet t the world from 
the Russian cholera danger are stated. 

The ass(X'iation of famine, like that of war, 
uiih great outbreaks of epidemic desease is well 
known. The exigencies of both war and famine 
commonly mean the aggregation and a \astly on* 
hanced movement o! masses ol people, thus 
greatly increasing the likelihood of Irans- 
fnission of infection at a time wdicn tlie 
|>ossibility of precautionary measures is ic- 
<fuced to a minimum. 7liis gciu'ral problem 
is of great interest both bislorically and in eon- 
nection with current events. 

The .terrible ravages of typhus in Russia, 
Poland, and Serbia during the war and since its 
formal termination are well known, and its almost 
complete absence from the ranks of .the Western 
belligerents is striking evidence of possibilities of 
prevention When there is a background of civilian 
behind the military sanitary administration. 
Small-pox similarly has been kept under control, 
and sanitary measures and anti-typhoid in 6 cula*‘ 
tions l^ve made typhoid fever ^ shadovv . of its 
former self. 
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* Again.si cholera a couniry in a most backward 
condition as regards the elementary sanitation ol 
water supplies and sewerage is alrfe)kt helpless, 
and the chaos of practic.d anarchy adds to its 
difliculties. It is this conjunction of events whicti 
makes Russia a source of danger, not only to 
t'lcrmany and Poland, its immediate, neighbours, 
but also to a less extent to Europe generally, and 
even to .\merica, so soon as frequent hiunan inter- 
i'omiminicat 10ns are established. 

Assuming that no elliciept action is“ likely to be 
taken in Russia itself, the possibilities of prevent- 
ing importation and of obviating the spread ot 
imported inleetion of chol(Ta vary according to 
the country Concerned. In a country liki^ Poland, 
recently ret oust ructed out of several nationalities 
and with hastily improvised organi.salion, the difii- 
culties are excejnionally great, 'fhe history of 
t holera in Poland this autumn, and still more next 
summer, will depend chiefly on the extent to wfiicli 
the water supplies of its tow'ns and villages are 
liable to spei'ific contamination by human Choleraic 
disch.irgcs. It is not surprising to learn that^in 
Russian refugee camps mass inoculation against 
cholera has been begun. 7'bis measun^ is still in 
its infancy, and the personal immunity thus 
secured is relatively short. W’c need not be ?iur- 
prised, iherelore, to learn, in the early future, of 
attempts at bnd quarantine, ^vv hich in the past has 
never succeeded in preventing the importation of 
infei'tion. 7'his has been shown both in European 
and .\meri<'an experience; one American hygienist 
( ompares attempts at inland quarantine to delirium 
jerox in the scale of insanity. vSuch quarantine 
has alwavs lieen incoherent, uncertain in adminis- 
tration, a soun.e of friction and inlt'rterence with 
trade, without commensurate sanitary gain! It is 
important, of course, to supervis(‘ the medical con- 
dition of immigrants trom inflated localities and 
to keep tlumi under surveillance if their condition 
IS suspicious, but to take similar action for large 
masses ot jxipulation or for a prolonged period is 
lorcdoomed to failure. 

Similar remarks apply partially to efforts of 
maritime quarantine. When rigidly enforced it * 
has embarrassed commerce, and ha.s not suc- 
ceeded. Even in the case of immigrants arriving 
in American ports from Euroj>e, the failure.s to 
prevent the importation of cholera by rigid quaran- 
tine at the port of arrival have been conspicuous. 

Ixi infected neighbourhoods in Manila 6 to 7 per 
cent, of healthy individuals were found to be 
‘^.egy^iers ” of cholera bacilli in their intestinal 
contents, and when we note that these bacihi may 

D 
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be harboured for as long as sixty-nine days *it*is 
easy to understand how quarantihes may be 
passed and apparently inexplicable outbreaks may 
occur. 

. 1 he question arises as to whether in practical 
adxninistration it is possible to examine the rectal 
contents of all immigrants before aliouing them 
to proceed to their destination. '1 his has been 
(lone partially both in Egyptian and in American 
administratjon, and on a small scale this applica- 
tion of Ko^di s dis('(jvcry in ol the comma- 

bacillus of cholera is practicable. On a large scale 
it fails, tor reasons which need not bo amplified 
here. 

In actual fact the wisdom of the Knglish system 
of trusting to medical inspection and detention of 
actual patients and suspected patients at the port 
ot entry, and of trusting still mure to the local 
sanitar) machineiN in each division of the country, 
has been justilied by lung* experience. Quarantine 
i.s an elaborate s)slcm of leakiness, as has been 
shown by the experience of all invaded countries. 
In 1831 every country in Europe was invaded by 
cholera despite all efforts to keep it out. In 1849, 
1H53, and 18(25-66 this experience was repeated 
in England, though on these occasions no attempt 
herrncticalh to seal the ports was made. 

It took Simon and his colleagues in the Privy 
Council, the Hoard of Health, and the Local 
Coverament Hoard, •the successive central health 
authorities of England, twenty-live )cars to make 
any impression on other countries in favour of the 
abolition of the t utile and oppressive measures of 
qihirantinc, and the substitution oi medical inspec- 
tion for detention, followed by local s’upervision ; 
but these principles have now become generally 
adopted in settled countries with adeejuate sanitary 
administration, and it has become recognised that 
trust in quarantine gives a false security, and, 
furthermore, delays the adoption of the internal 
measures of general sanitary administration both 
as to pcrsoymcl and water supplies, on which re- 
liance must (diicllv be placed. 

There need be iu> fear of a serious outbreak of 
cholera in this country, even if occasional cases 
of the disease evade the meshes of medical in- 
spection and su|M^r\ision. Such exceptional cases 
might by personal infection or by infecting articles 
of lood even produce small local outbreaks; but 
this is unlikely, and if it should occur public 
health administration in every part of this country 
is equal to the task of suppressing an’outbreak, 
whether of cholera, or typhus, or smalEfk>x. 
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The Human Factor. 

An Introduction to the Psychological Problems of 
Industry, By F. Watts. Pp; 240. (London : 
George Allen and Unwin, Ltd., 1921.) 125. 6 d, 
net. ^ 

T he fact that our industrial system has a 
human, as well as a material, side has been 
brought prominently into view in recent times, 
and it is beginning to be recognised clearly that 
no perfect or satisfactory industrial system can 
be attained along the road of purely material pro- 
gress. Hence industrialists all over the world 
who have hitherto had their eyes turned wholly 
on physical science as the main source from which 
contributions to industrial progress were to be 
expected are now turning their eyes towards the 
sister science of psychology so long neglected and 
misunderstood. Fortunately, the latter science 
has, within the last generation, been developed in 
a direction and to a point which make it possible 
for the psychologist to meeb - at least partially — 
the claims thus coming upon ^lim fronri a new 
quarter. Psychology, no longer the science which 
confines its study to mental process in the indi- 
vidual mind, but the science which studies the 
behaviour of all living organisms, is now fully 
conscious of its practical signifa'ance and of its 
duty to the worker in ever\ sphere of activity. 

This changed outlook, both in industry and in 
psychology, is exemplified by the w-ork of the 
scientific-management engineers, on the one hand, 
and the number of recent books on industrial 
psychology written by professed psychologists 0^ 
the other. Munsterberg, Swift, Hollingworl 
Myers, Muscio, and others have already produ 
a fairly extensive literature in this new field. 'yhe 
latest book of this kind, and one of the j^ost 
interesting and suggestive, is Mr. Frank \V 
“Introduction to the Psychological Problen q\ 
Industry.” While generally similar to the o.tbe 
existing books on the same subject, Mr. W att^ 
work has also certain important characteristi cs>f 
its own w Inch are worthy of something more 
mere passing notice. 

The chapter headings indicate the line of 
thought pursued — “The Psychological Point of 
View in Industry,” “Industrial Fatigue and In- 
efficiency,” ^“Vocational Selection,” “Industrial 
Unrest,” and so on. It will be noted that the 
author by no means confines himself to the vari- 
ous problems of the factory which can be 
experimentally studied by the methods of the ex- 
perimental laboratory. In fact thts, ihe chief part 
of most other works on the same subject, Is a 


:/ATURE 


75 


§ September 15^ 1921] 

llatively minor part of the book before us. \'oca- 
onal selection, for example, is treated very 
rierty and, on the whole, rather slightingly. This 
really the only serious blemish on a valuable 
ece of work, a blemish which is scarcely re- 
oved by a promise ir^ a footnote to deal with 
le subject of yor:ational selection in another book 
► be published shortly. This defect is, however, 
our opinion, compensated by the ver> interest- 
g discussion from a psychological point of view 
' some of the larger and more pressing problems 
labour, beginning with chap. v. on “Scientific 
anagement and Labour, ” and continued in 
lap, vi. on “Industrial Unrest,” the most ini- 
jrtant chapter in the book. 

Mr. Watts has made a serious and, on ihe 
hole, very successful attempt to apply the newer 
ivchology of human tendencies and emotions— 
le psychology of McDougall, Trcnier, Freud, and 
mg — to the conditions and problems of industrial 
'e. T-he attempt is all the more deserving of 
tention because it is the most elaborate attempt 
lal has hitherto been made,- in this country at 
ast, though Mvers, Muscio, and Tead have all 
ade pioneer journeys into this field, 'i'he use 
ade of the Freudian psychology to interpret the 
lenomcna of social unrest is particularly notice- 
)le. The analogy between the individual and 
K'iety is a very old one, but this is the lirst 
tempt we liave come acioss to work f)Ut the 
valogy in any detail in the sphere of psycho- 
ithology. It need s(MrC('ly be said that vine 
L*ution must be exercised in sucli an undertaking, 
id that the analogy’ easily breaks down if it is 
'essed. Nevertheless, Mr. Watts must be con- 
[“atulated on the skilful manner in which he has 
irried out a dillieult task, and the very important 
id suggestive results to w'hieh he h.is been led. 
Early m the book the author points out that 
icre has been, and is still, a good deal ol .se ep* 
:ism about the practical possibilities of psycho- 
gy, more especially, perhaps, in the sphere of 
du^lry. In his opinion this scepticism is due 
rgely to the fact that the psychologist has been 
loo frequently unwilling to quit the enclosures 
of a narrow specialism, and adventure into the 
iiclds of public controversy, there to pass judg- 
ment in hill owm way on current tendencies in art, 
religion, industry, and politics.” This aloofness 
from the concerns of practical life edn no longer 
be charged against the psychologist. All kinds 
of significant developments are taking place at 
the present time in ^very direction of practical 
activity, .pointing to a growing apprecfatipn pf the 
practical significance of psycholpgy ; , but surely 
the chyge against the psychologist is an errof^ 
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T«he psychologists of an earlier day, in this as in 
other countries, have been as ready to express 
their opinions on the questions of the ch\y as have 
the representatives of the physical seiehces. The 
real reason for the scepticism is that the oldcT 
psychology was not capable of throwing any very 
clear or delinitc light on practical problems, and 
practit'al mi'n are only now beginning* to bo con- 
vinced that the newer psychology is in a some- 
what different position, llooks like that of Mr. 
Watts’s will give a ''trong stimulus to the spread 
of this ednviction. hVom Vhis point of view it is 
o( quil<‘ exceptional interest anil importance. 

J. o. 

History of Science in Edinburgh. 

Edinhurj^h's Place tJi Scietiiific Prof^yess. Prepaied 
for the Edinburgh Meeting ot the British^ Asso- 
ciation by the I^H'al Ivditorial Conimittee. Pp. 
x\i (Ivilinbiirgh and I^ndon : W. arid R. 

(Chambers, Ltd., 192 1.) 6^. net. 

H F British .Assoi iation handbook w hich has 
1 been prepared l)y the I.oi'al Ivditorial Co^i- 
mitlee dillers entirely In scope from what has 
usu.'illv been oflerod to the members of the Asso- 
( iation. W ith llu‘ presiml high cost of printing it 
was earlv decided that it was pi act if'ally' impos- 
sible t()gi\e anythiiif^ like a satisfactory presenta- 
tion of the city as regards its history, its public 
services, Its ediHMtional, indiistrud, and t om.- 
mercial life, and its general plan and architecture, 
as well as the customary details of the botany, 
natural history, and geology of the surrounding 
region. Such a gloillied guide-book seemed 
M\inx’ly called for in a city like k.dinhurgh, about 
whli h so much literature alreaily exists. There 
is, hou’ever, one aspect of Filinburgh life which, 
as a whole, has been neglccteil in the many books 
which have been written concerning the capital 
f>f Scotland, and this is tlie aspect which should 
appeal especially to members of an .\ssociation 
the aim of wdiirh is the advancement of science. 
It is briefly expressed by the title, “Edinburgh’s 
Place in Scientific Progress ” 

In this siniiH volume of 26*^ pages we hnd a 
comprehensive epitome of what has been done by 
Edinburgh men and men trained in Edlnburg*h 
schools towards the advancement of science in all 
its recognised branches. No fewer than twenty- 
five authors have contributed fo the work, each 
dealing .with his or her appropriate section. Of 
thpse the majority are connected with the uni- 
versity,, :^ltlver, as graduate.s or members of the 
teai^ing* staff., A brief glance at the contents 
will suffice to .show the nature of the book. 
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Section I, on mathen:Tatlcs and natural philo 
so[jh), is by Dr. C. D. Knott, with subsections 
on astronomy by Prof. Sampson, actuarial 
sLunne by Dr. A. K. Spra^^ue, and meteorology 
by .Mr. Andrew Watt. Here we find chronicled 
the important advances made by Napier, (Ircgory, 
Stirling, and Maclaurin in mathemati<'s ; b) Leslie, 
I'orbes, Palfour Stewart, W'aterston, 'fait, and 
Maxwell in experimental and mathematical 
physic.s; by Ibichan in meteorology; by Dr. T. B. 
Sprague in actuarial science ; and by Henderson 
in astronomy. In secti/^n 2 Dr. Dobbin treats of 
pure chemi.stry ; Prln('ij>al Laurie of industrial 
( hemistry ; and Mr. .Stenart of tlie shale oil In- 
dustry. Black, Rutherford, and Hope receive 
particular notice; the share the industrial I'hemists 
of b'dlnburgh took, and still take, in the produc- 
tion of^certain important drugs is duly ('hronicled, 
and also the remarkable work of James Young in 
initialiuji; the manufacture of paratfin. Section 3 
is de\oted to geolog\ , and Messrs. K. B. Bailey 
and n. d'ait, of tlie Scottish Geological Survey, 
tell the story of the pioneer \\ork of Hutton, and 
bring down the record of the work done by Hugh 
Millar, Maclaren, Tra(|uair, and the Geikies to 
quite recent da>s, wht'n bc^tanists and geologists 
mutually rejoice in tlu' re\elatlons of the tossils 
ol the Rh\ntc chert. 

In section 4, on engineering, Pi of. Hudson 
Beare recounts S\ ininglon’s earh attempts to 
propel ships with steam po\\er ; tells of Nasmvth, 
of steam-hammer fame; and shows forth the 
labours of Robert .Sievenson and his de.scendants 
in designing and l)uilding ligiilhouses and im- 
[>ro\'ing lighthouse illumination, 

Sei'tion 5, z<x>logy, is from the pen of Di. 
James Ritcliio, who brings ont (what is further 
('Slahlished by the later articles on botany, gco- 
grapliy, and medicine) how grcallv the studv of 
natural history was fostered bv the leacluTS and 
students in Ldinhur^hN medical si'liools. The 
most conspicuous namt's among these are lulward 
I'orbes, ,\llman, Wvville Thomson, arul Charles 
r)arwin, who spent two )e:irs studving natural 
s('ienre at hkiinhurgh .Mtlu^ugh largelv a branch 
ol zoologN', oceanography is treat('d as a separate 
.section, and In it Prof. Hetdman (himselt an 
Ldinburgh graduate) traees tlie succ'ession of 
oi'eanographical de\elopments in Fdinbnrgh 
through the life labours of Ldward Forbes, 
W \\ille 1 homson, and John Murra\, bringing the 
story down to W. S. Bruce’s Scotia expedition 
and Murray’s last voyage in the Michael Sqrs, 
Section 7, botany, is by Mr. W, W. jfmith, of 
the Royal Botanic Gardens. It is jntere.^ting to 
note that the first chair of medicine in the uni- 
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versity was the chair of botany and medicine, 
and that the founding of this chair followed the 
institution of the ** Medicine Garden,” which ulti- 
mately developed into the Royal Botanic Garden. 
Of the many mentioned in connection with Edin- 
burgh, the most conspicuous are Hope, Arnett, 
Hooker, Graham, Balfour, Robert Browm, and 
Dickson. A brief sub.section on forestry, by Sir 
John Stirling-Maxvvell, emphasises the strong lead 
taken by Edinburgh in the promotion of forestry 
as a science. 

In section 8, on agriculture, Mr. J. S. 

Watson records the invention of the threshing 
machine by Mcikle, of Fast Lothian, and the 
important work done by Shireff in the improve- 
ment of cereals. Fhe Fdinbnrgh chair of agri- 
culture, founded in 1790, .seems to have been 
the earliest in any country. Mr. (i. G. Chisholm, 
in the article, “Geography,” section 9, begins by 
giving an impressive list of travellers and ex- 
plorers who, born or trained in Edinburgh, have 
notably extended geographical knowdedge. A 
brief history is also given ot the two well-known 
cartographical firms which have brought fame to 
the city. .Section 10 deals with anthropology 
under the two headings of “Archeology,” by Mr. 
J. H. Cunningham, of the Society of Antiquaries 
of Scotlaml, and “Physical Anthropology,” by 
Prof. Robinson. The systematic excavation of 
ancient sites is now the great feature of archaeo- 
logical research, and the very recait discoveries 
at I’raprain Law have excited great interest. On 
the other hand, the remarkable collection of skulls 
and skeletons now' in possession of the university 
anatomical department has been only partially dis- 
cussed b> 'furner, Cunningham, and others. 

Sei'tion ii, on medicine and surgery, constitutes 
the largest of all the sections, and is the work of 
three authors. Dr. J. D. Comric and Prof. Ritchie, 
treating of the halinburgh Medical School, and 
Dr. Alexander Miles, who treats of surgery. The 
chairs of botany> natural history, and chemistry 
were all originally chairs in the medical faculty of 
the universitN, a fact which explains the valuable 
work done in pure science b\ leading Edinburgh 
I)hvslcians and others trained in the medical 
school; and the same keenness was showm down 
the centuries In the scientific study of anatomy, 
physiology, materia nicdicu, and other branches 
of medical and surgical knowledge. The uni- 
versity professors and the teachers in the extra- 
mural school alike brought renown to their city 
as a great centre of medical training. Monro 
secii 7 jdus^ Charles' Bell, Benjamin Bell, Sharpey. 
Goodsif, Christison, James Young Simpson, and 
Lister are a fet^ of the many whose nanes are 
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familiar to the student ol medicint. In a brict 
article on dentistry Dr. William (iiiv pointedly 
refers to the anatomist (ioodsir for his early work 
on the devclopipent of the teeth. 

Section I3» on political cconom) , is contributed 
by Prof. Nicholson, who leads up through the 
labours of Adam SmiAi's predecessors to Adam 
Smith himself, the great economic ginuis of all 
lime, and then discusses the work ot later e<'ou> 
oniists, .such as Macphers(3n and M'Culloch. Dr. 
Drever supplies the articles on y)s\('hol(jg\ and 
education, sections 14 and 15 r<’specli\ el} , in 
which David Hume, Dugald Stev\arl, tlu' hi others 
Combe, Laurie, and Melville Hell lirul their .ippro- 
priate places, hinallv, in sta tion i<>, Miss Nora 
Millies describes the social ,isp(‘cts o( Sir Robert 
Philip's anti-tubi'rculOsis disyiensar) movement 
and the Important part played b} Kdinlmigh 
authorities in child well are schemes. 

The whole record of scieruilic work as presented 
in these contributions to " Ldinbur^h’s Place* in 
Scientific Proy.jress” is one of which ,uiy tity 
may W'cll he proud, d he work done in Pdinhury^h 
and by Kdinburgh men does lUit stand alone, but 
is closely linked with llie labours of men of silence 
in other lands, and it is one of the merits ol the 
hook that these international relations are skillullv 
touched upon by the sevi’ral writers. 

The book is illustrated by portraits of Najiier, 
Black, Hutton, Nasmyth, l^dward h'orbes, 
T^impson, Lister, .\dam Smith, and David Hume. 
Intended uriy^inally as a handbexjk for the 
members of the British Association meeting in 
Hdinburgh, it is beln^ published for g<’neral circu- 
lation by Messrs, \V. and R. Cliambers at the 
price of net. 

An Electronic Theory of Valency. 

The Electronic i'onccption of Wilencc and the 
Constitution of Hcnzcnc. liv Ibot. H. Sliiple) 
Fry. (Monographs on Inorganic and Physical 
Chemistry.) l*p. \vi1i-f 300. (London : Long- 
mans, Green, and Co,, 1921.) it>.s'. net. 

P ROF. FRY bases bis conception (d valency 
on Sir J. J. Thomson’s interpretation of tlie 
bond (without reference to the nature of chemical 
affinity or to the .structure of the atom) as a unit 
F'araday tube. Such a bond is produced by the 
transference of an electron from one atom to 
another. Furthermore, each atom can both lose 
and gain electrons, or, in other words, can func: 
tiort as possessing positive and negative valency. 
Thus a univalent hydrogen atom may function irt 
+ — 

two jfvays, as H or H ; a bivalent oxygen atom in 
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three ways, O, O, O; a tervalent atom in four 
ways; and a quadrivalent atom, .such as carbon, 
in five ways. 

On this simple foundaticjn an elaborate sy stent 
of valenc} hits been built iij). It follows fnmt 
the ab()\e assum[ttion that by the t'onibinnflbn of 

two substances X and V two c(>m})ouiuls may be 
^ 1 

harmed - namelv , X and X \b 1 hese arc. 
('.ilh'd cl(‘( tronic isomeis, or electromers, .and mav' 
loim an ('(juilibrium mixture. How are they dis- 

linguishetl d Ik* aiillior suggests that il water 
f 

is v()mpt>sed of H -OH (though there appears to 

he no ri'.isou whv it should not b<; H- OH) .i 
ncg.itive atom i^r group will attach itself to 

h}diog<'n, .iiul .1 positive atom or group to OH. 

In this way the valency of atom.s and groups 
IS deterinined. 

Passing on to jjail j ot the work, which deals 
with aromatic compounds, the electronic formula 
lor ben/enc is reprc*sentecl as lollovvs " 

H-' 

lie dJH 

HC LH 

( “ 

11 ' 

I'pon this lormula tlu* various reactions of 
ben/(*ne, its physical aiul chemical properties, as 
well as those ot its homologues and ('ongemus, 
are leased. 

It would take up loo imu h space to disi'uss 
part 2 in detail, and one or two e\amj)lcs must 
sulhee. It is clear that where substitution takes 
j)lacc a negative at(9m or groiij) will replace a 
negative H atom. Hen* a clilhculty .appears to 
aiise, lor jn the case ot substitution by I'hlorine 

there are two comjx ting atoms in the molecule 
1 

Cl. Cl. Ibis IS met by formulating two eh e- 

4. I .. 

tromers, Cf-H-Al and C(jH;,Cl. Tlie authtir 
assumes that Cl enters th(*. nucleus. It follows, 

■f 

then, that CM has to be satisfied with H, in which 
case it is to be presumed that the electromcr of 

- -i- . 

hydrogen chloride, HCl, is formed. Similarly 
with nitric acid, which may exist in equilibrium 
as 

HO.NO,::^ flO.NO.. 

Here the author gives preference to the first 
formula, whereby NO2 replaces electropositive 
hydrogen in the nucleus. After making these vari- 
ous, though not very convincing, assumptions, 
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The second part of the present volume deals 



}\c author prcxceds to discuss the action of nitric 
icid on chlorobenzene, and of chloriite on nitro- 
jf-nzene. It is well known that in the first case 
I mixture of ortho^ and para^derivatives results, 
v:hcreas in the second case a meta-compound is 
ormed. As negative chlorine is present in the 
uiclc'us, positive NO;^ will naturally replace posi- 
i\e hydrogen, giving 


NO/ 

In the second case, vslicre positive NCX is already 

jiresent in the nucleus, and is acted* on by Cl. Cl, 

t is not C'l whicli is now, as it were, received into 

•f 

the family circle, but Ins brother, Cl, which there- 
fore enler.s the incla position. One becomes a 
little bewildered witli the sudden voltc-facc 
exhibited b\ the differeiitl\ charged atoms. 

The present writer has no wish to do any in- 
iusllee to Prof, hry’s theory. There is no doubt 
rliat It contains a sul)slantial germ of truth; it 
L'Xplains many faits <T substitution, and is sufH- 
['iently elastii' to undergo almost unlimited cx- 
ttmsion pro\ided all the postulates are accepted. 

J. B, C. 


Along the Snow-line of Peru. 

The Andes of SoutJiern Peru: Geographical Re- 
connaissance along the Se 7 H'ntv>^third Meridian. 
By Isaiah Bowman. First English edition. 
Pp. xl + 336. (New' York; Tiie American Geo- 
graphical Society of New York; London; Con- 
stable and Co., Ltd., 1920.) 275. bd. net. 

T his pleasantly written, highly interesting, 
and well-illustrated book by the director of 
the American Geographical Society is one of the 
results of the Yale Peruvian Expedition of 1911. 
Its theme was a reconnaissance of the Andes along 
the 73rd meridian. The author was responsible for 
the making of a contour map. The north-to-south 
journey from the 12th to the 17th degree of south 
latitude ^uts the Andes obliquely across from 
the tropical rubber-producing plains of the lower 
Criibamba, north-west of Cuzco, southwards over 
snow-covered passes to the desert coast of 
Camand. For weeks the party laboured across 
and along bleak, lava-covered country, without 
interruption, at the uncongenial elevation of be- 
tween 14,000 and 18,000 ft. ^ 
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with the physiography of the Western and Eastern 
Andes, the coastal terraces, geologic development, 
and glacial features, with many, maps and pro- 
files. Other chapters— e-g., those on climatology 
and meteorological recor^s-^^are also necessarily 
severely technical, but the first part of the book 
is eminently readable, and instructive from a broad 
point of view’. It is entitled “Human Geography/^ 
and the author endeavours to show the effect of 
environment upon mankind in the widest , sense. 
Witness the chapter entitled “The Geographic 
Basis of Revolutions and of Human Character in 
the Peruvian Andes.” Many of the points raised 
may appear obvious, others somewhat far-fetched 
or laboured, and yet they cause us to ponder, and 
in not a few' instances the author makes good his 
claim by tracing cultural, political, and other con- 
ditions to their respective sources— very obvious 
when pointed out, but requiring a broad mind, 
open eyes, and travelled experience. 

” It is pleasant to think that the tropical forest 
may be conquered. It is nonsense to say that 
man now conquers it in any comprehensive and 
permanent w’a\. The tropics must be won by the 
strong hands of the lowlier clashes which are ig- 
norant and careless of hygiene. We cannot sur- 
round every labourer’s cottage with expensive 
screens, oiled ditches, and well-kept lawns. . . . 
Travel in the desert is a confiict between heat 
and aridity, hut travel in the tropical forest is a 
struggle against spaces, heat, and a superabun- 
dance of ail but useless vegetation.” 

The regional diagrams introduced are most 
instructi\c- e.g. Lig. 25; 

“ When amplified by photographs of real 
conditions, such a diagram becomes a sort 
ol generali.sed picture of a large group of geo- 
graphical facts. ... It would be a real service to 
geography to draw up a set of, say, a dozen 
reg.onal generalised diagrams for a whole con- 
tinent.” 

The expedition came across the loftiest 
habitation in the world. It was crossing at- 
17,400 ft., and 300 ft. lower was the last outpost 
of the Indian shepherds, built of stone and 
thatched, sheltering a family of five, with three 
fat, rosy-chceked children. Less than loo ft. 
below were other huts, and flocks of alpaca and 
sheep. 

The snow-line is here at the surprisingly' high 
level of between 17,200 and 17,600 ft Potatoes, 
small and bitter, but edible, and a variety of maize 
grow up to 17,400 ft, whefc they 'endure repeated 
frosts* “Perhaps the Indians have at 

results ahead of those by our professional experi- 
menters,*’ ^ ^ . 
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Qur Bookshelf. 

xe Journal i>j ihk Institute of Metals. Vol, 25. 
No* I. I9af» Edited py G. Shaw Scott* 
Pp, xiv-h52a-f27 plates. (London: The 
Institute of Metals, 1921.) 31s. 6d. net. 
p'HE papers read befogs the spring meeting ol 
pthe Institute and contained in the present volume 
f include Uvo contributions of outstanding im- 
' portance. One of these, by Mr. Moore and his 
colleague, describes observations on the season 
cracking Of brass and other copper alloys. The 
authors have had an opportunity of dealing with 
an exceptionally large mass of material, and have 
conie to the conclusion that chemical corrosion 
plays a prominent part in the initiation of .season 
Icracking, Their theoretical explanation assumes 
the existence of an amorphous film between the 
Icrystals. 

^ The second paper is by Prof. Carpenter and 
tMiss Elam, and describes the process of recrystal- 
[lisation of sheet aluminium on annealing, carrying 
[much further the previous observations of the 
[same authors. They have been able to show' that 
(the confused structures which have been described 
as characteristic of cold-w'orked aluminium aic 
the result of imperfc*ct polishing and etching, and 
that well-defined structures may be obtained even 
in severely strained rnetal. Dr. Haughton has 
('ontinued his study of the copper-tin alloys and 
has defined the limits of the solid solutions at the 
^tin end of the series, obtai.niiig, however, some 
kuriqjus results in the variation of the electrical 
Ire.si stance with temperature. 

I Prof. Edwards and Mr. Herbert describe cx- 
SperiiTW'nts on the plastic beha\iour of heated 
fcopper allovs, employing an impact indentation 
west. Messrs. Moi^rc and Beckinsale have re- 
investigated the action of reducing gases on 
popper. Mr. P. H. Brace gives a general account 
'of the metallurgy of calcium, about which little 
'is to be found in the literature. The abstracts of 
rnetalitirgical papers arc very numerous and full, 
so that the volume constitutes an indispensable 
work of reference on all matters concerning the 
non-ferrous metals. Mention should be made 
of the excellence of the illustrations. 

C. H. D. 

Freshwater Fishes and How to Identify Them. 
By Dr, S. C. Johnson and W. B. Joiuisim. 

"Pp. 64. (London: The Kpworth Press: 
). Alfred Sharp, n.d.) js, c)d. net. 

A ROOK that is both cheap and easy to carry in 
the coat pocket has long been wanted by those 
who wish to identify our freshwater fishc's. This 
little volume meets their needs, rhe descriptions 
are clear and accurate, and are concerned only 
with external features, while the majority of the 
illustrations are in themselves sufficient for identi- 
fication without referen^^: to the letterpress. The 
auihoSr^' .style is not alw ays above , reproach ; 
nor dd fathoiil ' the rneahing of “The 

sturgeon b considered to be a' lirtk between 
true Jisb^s and .sharks, as it has gills as 
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fishes have, and a* breathing spiracle, as 
sharks have." Is it that the authors do not 
regard sharks as '*true fishes”; and if not, why 
not? The usefulness of all books of thi.s t)pe 
depends largely upon the ease and speed with 
which the unknown catch l an be run to, earth aixd 
i identified; and we . have )et to learn that there 
is anything better for this purpose than a di- 
chotomous ’key.” We miss any such key in 
these pages, and would therefore urge the authors 
to endeavour in any subsequent edition to intro- 
duce a “key’' which can bo applied rapidly in 
the field. It would also impro\e the book it 
dimensions were consistently inlroduted into the 
description of each species : we are told that the 
gudgeon is usually 5 or 0 in. long when full 
giown; the “record” chub, however, weighed 
7 lb. 4 oz., hut no hint of length is' given; of the 
barbel we are given neither the weight nor the 
length- and so on all through. Nevertheless the 
book will be welcome to many, and may easily be 
made .so to more. O. H. L. 

.IgnVa/fand luonomic s. By Prof. J. K. Boyle. 
(Lippincotl’s College levts: Agriculture.) 
Pp. i\ i'448. (Pliiladelphia, London, Chicago: 
j. B. Lippincotr Co., 19-M.j hd. net. 

PKur. Boyie's book covers a wide field and deals 
with a subject ol increasing importance. It fias 
loi\g been a commonplace, that agric'ulture is a 
business as well as a science, but only recently 
have the business principUcs been clearly enun- 
ciated and dcvclojjcd. I'he b(.>ok i.s a useful con- 
tribution; the author’s posiiicjn as professor ol 
rural e'eonomy at Cornell L’nnersity brings him 
in conlac't with the realities c^f the subject and 
saves the work from the danger cjt becoiniiig 
commonplace. 'Hic author has a good deal to say 
alx^ut the chaejs that sometimes seems to reign 
supreme in agriculture, but wc are not sure that 
it really is as bad as it appears; prior to the war 
the world's supply was on the whole approxi- 
mately ccjual to the demand, and no great “carry- 
over” was necessar>, nor was there a marked 
deficit, lie is on safe ground, how'ever, in insist- 
ing on the need for ilie full co-ordination of pro- 
duction and consumption, and his discussion of 
the lactors concimned in siiccesslul business man- 
agement is both inleu'sting and suggestive. 

The ('hild's lUith to Freedom. By Norman 
MacMunn. A second edition, entirely re- 
written, fT A Path to Freedom i}i the School, 
dealing with six lurther vears of educational 
experiment. Pp. i(,3. (J.ondun : (i. Bell and 
Sons, Ltd., 1921.) 2 S. (H. net. 

Tins .stimulating and original book d(‘.s^rves to 
be studied carcfiillv by c^ery e<lucator, for it 
illusf rates well the value of the appli<'ation of 
mr)dern psychology to the problems of mental 
development. There i.s much in il which vyill be 
actively criticised, but it is well to have educa- 
tional orthodoxy challenged to defend itself or tf> 
modify'Tts (procedure, as is done in the i>ages of 
this little volume. 
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Letters to the Editor. ’ . 

{ 7 '/'e Editor does not hold himself responsible fbr opinions en- 
pre<i%ed by hts correspondents. iSeither can he undertake to 
return, or to correspond with the uniters of, rejected manu- 
scripts intended for thts or any other part of Nature. 
/so notice is taken of etnonymous communications ] 

Uniform Motion in tho /Ethor. 

\ sHOri D like to soy a fe\v words relative to Dr. 
jeltrtys’s cojTUiienIs on n\y letter (ai the above sub- 
ject la Naiuke ot Augiist II, p. 74<L 

i’oincart^ asserted that t)ptital phenomena were, in 
Ills opinuHJ, ri^ori>usly independent oj any motion 
other than the relative motion ot the bodies concerned, 
and this is, J belie\e, a cardinal tenet of nlali\ity. 
In my judfjmeiu, the caso of tlic moving mirror show's 
such rigorous indept ndt nee to be logically impossible, 
but 1 do lUrt quite gather whether Dr. Jeifreys ae.cepis 
01 rejects that point ol view. 

Allowing for the l’if/(ierald <onti\alion, and also 
for the aberration, tluTe will he, for an ob>ervei on 
the e-arth, a general aj)paient equality of llie angles 
in question only ulan the motion of the earth is 
in tile plane of the mirror (1 was guilt\ of a slip 

liere, but so, I think, was Dr. j(.f1re\',, sirue, even 

chsregaiding the .iherralion, a motion of the earth 
normal to tlie niiirnr could sc <ircelv .allow of the* 

same standard of angular equality for hoih enilh and 
miiror, tlie motion of tfie latter in this case not Ding 
normal to its own ])lane.) (de.irly, the (‘xistence of 
such equality detiTinlned hv and determining one 
spcn'ifii direction, is an optical phtaioiuc'non whic'h 
depends on the absolute motion of th<‘ earth, not 
merelv on the relative motions of earth and mirror; 
and if this he admitted it .ippears to me that the 

whole structina' of lelativit) falls to the ground, in 
so far at least as it mav not he able to dispense with 
logic. 

\s to oilier points, ] helicwe that if Dr. |f*ffre\^ 
will consider moie closcdv the manner in winch a dis. 
Icvrfion of the .ipparatus hv the f'it/(ierald contrac- 
tion would introduce discrepancic"' into stcdlar 
measureinont s, lie' v\ill see that these' discrepancies, if 
discriminahle, would reveal, not the relative motion 
of stars and earth, hut tli<‘ ahsolnte motion ot the 
latit'r; and a comparison of this with the oidinarv 
estimaticMi of the earth’s motion lel.divc' to the stars 
would show W'hether the whole material iinlvcrsf had 
a drift in space. Again, 1 do not find it possil)U‘ to 
;\grce with Dr. |<'tfre\s that tlie M it hcdson-Morlcy 
c*\periment conduc ted through w'atca vxoukl be of little 
inteiest. Indeed, it seems to mc' that this might cc>n- 
stituto a crucial lest c^f the w liole lheor\. Supposing 
b'i/eau’s law’ for the light veloi itv in moving water to 
he of geneial application, I hc'liew 1 am correct in 
saung that the change' c)f length that mu^t be suffered 
b\ the aptraratus in tlic' direction of the earth’s 
motion, if the re«^uU of the experiment in water 
mewing with the earth is to bc' negatixe, should be 
in the projiortion 


instead of 


as in the FitzGerald contraction, “i' being the velocity 
of light in water at rest in the aether and u being 
small. This waadd represent only about onc-half of 
the latter contraction, and the test should therefore 
be- decisive- under the suppositions made. It is true 
that I have not allow’cd for the effe^ct of the FitzGerald 
contraction upon Fizeau’s law, buf I do not know 
that there Is general agreement as to fhe method Of 
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estimating this effect, artd it :>eems very improbable 
that the result would be a complete elimination of v 
from the expression giving the contraction. 

E. H. Sync.r. 

Dublin, August 15. ^ 

If we refer several events to the same system of 
position and lime co-ordinaf^s, and tiien consider the 
same events referred to another system, the position 
co-ordinates and times in the two systems are con- 
nected by a set of algebraic relations, called the 
Lorentz-Kinstcin transformation. Tbe FitzGerald 
contraction refers only to a part of these relations 
between the co-oi dinates ; an argument that assumes 
it and omits to consider the other relations is not 
dealing with the piimiple of relativity. If the posi- 
tions and limes in two systems of referi'iice B and C 
are connected with those in another system A by 
such transformations, those in system C can be found 
in terms of those referred to B by algebra, and it is 
found that the relation between B and C is another 
Loten(/-Kinstc‘in transformation, and involves no 
nu'nlion of A whatever. 

In Mr. Synge ^ problem of the mirror, we may call 
the ‘a'ther” system A, the » arth system B, and the 
mirror system C. Even if tlu're xvas a fundamental 
a'thcr. his suggested exjierinu'iit deals only with the 
lelatioiis b('tv\een B and C, and, in consequence of 
the above lh(or< m, can iheiefore be tieated in terms 
of their relative motion alone 1 lie “absolute” 
motion never enters into the question. It would 
enter, of course, if we tried to tai’kle the problem bv 
referring evt-ry thing to system A, but it would be 
found that tbe ,'il>s()lut(‘ motion eliminated itself when 
the angles of inridenei' and refiaction were compared. 
.Aberration dt>es not alTeit the problem, for it increases 
or reduces both angles I'qiially. 

1 se<' no n;ason to alti'r anything in my previous 
note. It is peilectiv true that th(' theory of lelativity 
in.al<es (('ctain positive predictions, and would have to 
he modified seriouslv if anv of these were proved f.'ilse 
by expi'iiment. But it is not (rue that it predicts 
anything that invo'vi's the nh^ohitc' motion of the 
earth in space. Nothing hut experiment could refute 
it ; its s(‘lf-ronsistt‘ncv is fierfect. 

1 1 vKOi n Jhh kkvs. 

Relation of the Hydrogen-ion Concentration of the Soil 
to Plant Distribution. 

In a senes ol pap<»'s from igib onwards Wherry 
has siudii'd (he rel.ation between soil reaction and 
])lant distribution in the United Stales. He made 
use of colour tests with indie. itors for deterimiping 
the hy drogan-ion concentration of the solution obtained 
by agitating soil taken near the plant , with water.* 
In this manner lie showed tiiat the distribution of a 
species may be limited in a very dellnite way by the 
soil reaction, in expressing w’hich it is convenient to 
record tbe results in terms of the logarithm of the 
recif>rocal of the hydrogen-ion concentration in grams 
per litre. This is denoted by the symbol pH, neu- 
trality is at /ill;, centi-normal hydrochloric acid is at 
/)H2, and sea-water at about pUH. 

Wherry has given ih(' limits for a number of 
American plants, and shown the soil reaction to be 
expected in various types of soil. A papef dealing 
with the subject has also appeared recently in 
Sw’cden, giving results obtained by O. Arrhenius, but 
this is not accessible here as yet. 

During the last ‘year determinations of fhe 
Values of soils have been carried out by the writer in 
India and the British Isles with the view of extending 
our knowledge of. plant distribution. It has been 
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found that Java indigo can tolerate wide changes ^in 
reaction, growing in Bilmr in soil at pliS y and in 
Assam at ^H5‘4. It, however, does much hotter in 
the latter lor various reasons. 

In the British Isles it has been found that the 
yellow stonecrop, Sedum acre, flourishes in soil from 
pHy to S or over, whereas the white angUcxtm 
may he growing at from pH6 8 to 51, possibly 
slightly outside these Umils. Plants which are by 
some regarded as typical species of limestone districts 
mav be found elsewhere provided the soil reaction is 
suitable; thus Salvia verbetiaca grows between pWy 
and 8, Crithmum martUmuni around />H8, and Coch^ 
haria danica from PH7 5 to 8, possibly over it» much 
the same range being occupied by Litiaria tymhalarta; 
for Ceniranthiis ruber values from pHy 4 t\v 8 8 have 
i)t.‘Cn obtained. Ihn common gorse, I lex europaeux 
is u|;uaUy found on acid soil; in seven cases vhore it 
was observed growing in abundance the react i<)n w'as 
pH6-8 to 54, but one plant was found at /)H8 i, one at 
8*a, and three or four at 8-6. In otlior cases the soil 
was probably alkaline, but was not t»rsted. 

The sea pink, Artneria matitima, may be found 
between pHbfl and 82, but the typical sand-dune 
plants, Ainmophtla arenaria. Euphorbia Pnralt^is, Sal- 
sola Kali, are found only in tlio neighbour I kkkI ol 

pm. 

Moorland plants, Erica tctralix, ^tiaf^alhs tcnclla, 
Drosera roluridijolin, Jasiotic montana, etc., arc com- 
monly found at PH5 5 to 5, or thereabout, but tlu' 
limits arc certainly wider. 

The accumulation of data <^>f this type is of neces- 
sity a slow process, but one cannot fail (o be im- 
pressed by the fact that the presence or ahs<'nre of a 
plant in a given locality stands in close relation to 
the hydrogen-ion concentration of the soil. Plants 
mav survive, or even do well, in cultivalioi^ outside, 
their normal limits, but in free competition with 
their neighlM>urs the soil reaction is often the deciding 
factor— always, in •fact, if the divergence from the 
normal hll value for the ‘species is sufficiently great. 

Considerable changes in the soil reaction may be 
met with in quite a short di^^tance. 'I'hus on crossing 
a road at Youghal, Co. ( 7 ork, one passes from a soil 
of about pUy 5, with Salvia vcrbenaca and Ononis 
arvensis, to an acid soil, pWO^ to 6-4, with gorse, and 
in the w'et parts Ins pseudacorus and bog -cot ton. 
This, in turn, passes into sandy pasture and sand 
dune, the latter giving about ^H8. Again, near ('aw^- 
.sand, in Cornwall, gorse is plentiful on the felsite soil 
at />H6 4 to 5-4, but abs<mt from the adjacent, and 
similarly situated, soil of the Staddon Grits, which 
normally gives pUy to 7 8. 

It appears as if corresponding differences are shown 
by water-plants and fresh-water algae, the upland 
waters which are very slightly rycid or almost neutral 
favouring the desmids. There is much room for 
further w’ork along these lines. 

W. R. G. Atkins. 

August 30. 


Smoky " Quartz. 

Thh deeply tinted varieties of quartz, such as 
‘*smokv” quartz and the yellow^ or Madagascar 
variety, are generally transparent in the infra-red 
regiort of the spectrum to the .same extent as clear 
rock-crystah may easily be demonstrated with the 
aid of a thermopile and galvanometer. I wish to 
suggest that a very simple physical explanation of this 
property may be offered. As has been emphasised in 
a paper by t^pf: R. j. Strutt, (now Lora Rayleigh) 
in thP Pr<^eediflgg of the Royal Society fpr 
these varieties . of quartz are really optically turbid 
media, the opacity arising from the scaMenpg of fhe 
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radiatioiis in their pasiiage through the crystal by a 
^loud of small particles present as inclusions.* Since 
scattering of this kind is effective in inverse propor- 
tion ID tlie fourth power of the wave..leagth, it c^m 
easily bt^ seen why the longer heat-wave^ can traverse 
the crystal without appreciable loss. Some photo- 
metric obMTVation.s which I have made of the relative 
transparency of the yellow and colourless varieties* in 
different parts of the sjicctium support this explana- 
tion. 

In the pa()er just quoted Ra\leigh has descrilx'd 
the v<*ry beautiful and striking ellVets that .arise 
owing to optie.il rotator\ dis[>eision when a strong 
Ix'am of polarised light is sent through a block of 
smoky or \elU)\\ quatl/ in the dirodion of the optic 
axis; ipe ir.aek of the beam, as madt; visible bv the 
scattering ]>aitkles and oliserved in a liansvi rse direc- 
tion, shows bright and dm k l>;tnd6 if monochromatii' 
light be usfd, and alternations of colour if the incident 
beam is of while light, the effect being duo to tin* 
fact lltat lh<* scattering particles themselves act as 
analysers of tlic light incident on them, I find, that 
the phenomenon discovered by Lord Rayleigh can be 
very prt'llily show'n in another way which is alsf) 
insinictivr*. A thin, flat sheet of unpolarised while 
light may he sent tlnough the crystal in a direction 
iransversc to the ivplic axi.s, and the track of the beam 
observed in a direction jcirallel to the optic a.\is 
through a Nicol. In this case the scaltering particles 
act as polariscrs, and the scattered light suffers a 
rotatory dispersion of its plane of jiolarisation in 
traversing the quart/ along the optic axis before 
leaching the ol)S(*rver’s c\e. Hence the whole (brack 
cvf the beam as seen through the observing Nii'ol 
ap]>cars coloured, the tint ffuttonting jxiriodically with 
tlie thickness traversed as the blot k is moved to and 
fro in tlio line (ff sight or when the analysing Nicol 
is rotated. 

RriyU igh has shown in his paper that the track of 
a beiun of light traversing a beam of transparent 
colourless quart/ can be successfully phot ogr a] died. 

I find that by using a concentrated beam of sunljght 
it is possible visuallv to det<*<'t the d'yndall blue cone 
even in this case. Its intensity, however, is exceed- 
inglv small. C. V, Raman, 

22 Oxford Road, Piilney, S.W.ic;, 

September 4. 


Brown Bast and the Rubber Plant. 

In Nmurk of June iff (p. 400), in a paragraph 
which announce.s the discovery by the Botany I>cpart- 
ment of the Imperial C'ollege of Science and Tech- 
nology that “ ‘ hrow'n bast ’ (the most serious dif^ease of 
11 cvea hrastliensis) is essentially a cuiestion of phloem 
necrosis,’" it is stated that Sanderson and Sutcliffe 
have shown that “burrs result from the inclusion of 
ar<*as of diseased laticifrrous tissue in stone -cell 
' pockets ’ formed bv the activities of wound cam- 
biums. ” 

It should be pointed out that the presema' of latex 
vessels in the core of nodules (burrs) was first recorded 
by Bateson fAgru*. Bulletin Fed. Malay States, August, 
IQ 13, p. 24), and later corroborated by Richards and 
Sutcliffe C' Hevca hrasiliensisd' 1914, Malay Penin- 
sula Agric. Assoc.), and by myself (Bulletin 28, Dept, 
of Agric., Ceylon, October, iqi6, and Annals Ro\. 
Hot. (»dn., Peradeiiiva, vol. ff, p. 257, IQ17), 

Workers in Java have further confirmed this inclu- 
sion of laticiferoug tissue as regards (he nodules which 
follow brown bast, and the fact that nodules in the 
most general case result from the inclusion of areas of 
4i*»nsed laficiferous tissue has lvt>en c^otnmon know- 
in tlte Bast for the lat^t five years. dTat the 
ftwination of nodules after brown bast is a secondary. 
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s^iiptoni also been, generally recognised. NodiiJe- 

t i‘n"whlrhT-' ““''if 0»i>W thM. 

brown ^ >» merely a se«indary 

The occurrence of diseased sievc-tubes In brvwn bast 
tissue, prior to the appearance of the disease in or ad- 

in^ has not been previously 

retwded, and if this is corroborated it may le.ad to 
further advance in our knowledge of this disease. 

The statement that the diseased laticiferous tissue is 
fiT.s IXKkcts ” formed by the activi- 

ty ^ wound cambiums ’s at variance with the 
results obtained by workers in the East generally. 

t^roups whicli are abundant in 
normal cortex, are fortuitously enclosed within the 
nodule cambmpi at the time of its inception. The 
nodule cambium hv its subsequent division lavs down 
wood elements on the inside and cortical elements on 
the outside. It is yi striking characteristic of cortex 
overlying old nodules, and pe^umablv entirely derived 
troirt the nodule cambium, that stone-cells are com- 
pletely absent. G. Srycp. 

Asst. Botanist and Mycologist 
rifaiiture, Peradeniva. 
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Department of Agriculture, Peradeniva, Ceylon, 

July 21. 

Mr. Brvce is quite correct in his reference to the 
work of Bateson and others. In a brief note, how- 
ever. historical reference to the bibliography of 
brown bast and redated phenomena was not* con, 
tcmplated for a moment. 'Phe work of .Sanderson and 
Sutcliffe wa.s mentioned in consequence of the recent 
publication of their laxik on “Brown Bast,” With 
the lulitor s ncrniission. it is propostsi to deal further 
with the subject of this disease in a future issue of 
'I'hk Wrihvr 01 TiiK Nope. 

,Th6 Nature of Vowel Sounds. 

Ir you will permit me to refer at this late date to 
^rof. Senpture^s articles m Naiijke of January m 
and ^20 last on the naiure ot vowel sound.s, J should 
Ike to emphasise the great service that the writer 
has done in pointing out that the ordinary methods of 
harmonic analysis are not nece.ssanly adequate for the 
detcrui illation of the composition of a given tone, .and 
may, indeed, give quite a false icpresentation of the 
facts, because the sound may have inharmonic com- 
ponents. At the same time, it is doubtful whether his 
note in Nature of March 3 (p. 12) in reply to another 
correspondent, interpreting some of Prof. Miller’s 
results in this field, are Justifiable. Prof. Miller’s 
curves are evidently harmonic, from the fact that they 
repeat themselves very faithfully at regular intervals 
and establish without much doubt that vowel sounds 
(and some others) at least can 6c so produced that they 
are susceptible of harmonic analysis, whether they are 
always of such nature or not. 'I'he fact that Prof. 
Scripture finds the quality of the voice constantly 
changing in speech is not a matter of surprise, any 
more^ than that the human frree and form rarely 
remain exactly the same for two seconds at a time 
in waking hours; it need not preclude us. however, 
from seeking to maintain a given quality for a time 
for purposes of analv.sis and record, any more than 
the latter fact prevents us from silling for portraits. 

There is, however, a point in the first article that is 
open to distinct criticism. The author .says (p. 633) 

“ In the analyses of vowel waves the fundamental is 
indicated as weak, or often almost lacking. ... We 
all know that this is the strongest tone of all.” It 
takes all the point out of scientific research if wc are 
going to discard its plain results {or whkt vVe all 
know,’’ especially .if the fact of “kpo^fedge stands' 
:>n such weak grounds as does the .one. i 
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to. All that we are justified in aaying is that a oom- 
note t$ t>y cpnnnoii M^jment consldefed aa 
hayuig th« p,td» ol ite hihSilwntal'i this may 
happen in cases in which fte fundhmental is 
known to weaker, than- the uimer partial or 
partials— a fact for which we have the aufcity 
K®>fnholtz. and the late tord Ravlei® 
rihcwy of Sound,” vol. i, sec, ’ "When 
Prof. Scripture states that ^fundamentals arc 
of the nature of sine vibrations,” he deprives Us of 
any rational definition of the term ; u'e coi^ build 
up hia t)pe of fundamental vibration from a Uumbfer 
of sine vibrations of shorter period, and thus Ufoduce 
ones^*^^ ^ number of high-pttch^ 

What T believe to be the true interpretation of Prof. 
Scripture’s results and those of others in this (jeldr-^ 
m fact, the inescapable conclusion— is that the fti^da- 
mental is, indeed, extremely weak in many of the wmjs 
prMuced by the voice and other musical instruments,' 
and that it is further masked in the records by the 
comparative lack of sensitiveness of the ortfinary 
recording apparatus in the lower ranges. VVe must 
then also conclude that there is something in Uie 
physiology or psychology of hearing, or in both C<Mn* 
billed, whereby the lowest component of a complex 
tone, the fundamental, fixes for the hearer the pitch 
of the whole tone, while the presence or absence of 
certain upper partials and their relative strength deter- 
mines its quality. 

The glottal pulT theory is not inconsistent with the 
harmonic theory. Helmholtz accepted it and staM Jt 
very dearly, as seen in the following extract from 
his “Tonempfindungen ” (Ellis’s translation, p. 103): 
—“In order to understand the composition of vowel 
tones we must, in the first place, bear in mind that 
the source of th<-ir .sound lies in the vocal chords, 
and that when the voice is heard these chords act a$ 
membranous tongues, and, like nil tongues, produce 
a series of decidedly disoontintious and sharply 
separated pulses of air (Lnft:>to^sel which, on being 
represented as a sum of simple vibrations, must con- 
sist of a very large number c 4 them, and hence be 
received by the car as a very long series of partials 
belonging to a compound musical lone.” There 
remains to be applied a f>o^itiv•e test, which, a» Prof. 
Scripture points out, should not be dependent on the 
harmonic analysis of curves to determine w’hctlier or 
not ^ Helmholtz vyas right in concluding that the 
partials of the voice tones are harmonic. 

With reference to another point in the articles, it 
.seems to me to be no more justifiahlc to say that the 
difference between the voice of a Caruso and that of 
a costermonger lies solely in the vcx'al chords than it 
would be to say that the tone of a reed instrument 
depends only on the* reed, without reference to the 
size, shape, material, etc., of the rest of the instf-u- * 
ment, that the difference between a bassoon and 
an oboe is only a difference of reeds. 

, rr . .. ,,, Prrston EdWarrij. 

Clark University, Worcester, Mass.. July 14. . 

The first ess(‘rttial point of the interesting coiit-^ 
munication of Mr. Preston Edwards lies in (he 
tion of the W'ealoiess of the fundamental in the tOrre 
of a vowel. This tone is that of the larynx, or the 
voice lone. To the ear this is always the. 
doiT|inaling tone. We may not be able to xiistif)cu{s)i'/ 
what vowel a singer is producing, but pan ^ 

hear him at all we hear the tone bf is singi|^ir--4baf 

ti, ths tone kis larjfn?., >, Wh(|n a 

I HiIM animal ^ siibi^ctied jto a ,b^ of air 

vocal <^ds ar^ b^Ou^t -together. ^ 
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Mr. I*rii«kon t\)ti hy^othejtb that a 

( eak la^^ 3 t tow resKMacice 

on& » W the ip'wl cSvitiesj , an 4 tbal thesia' a**® thch 
leard with “a l^^wcr im^ ccirrespondhig to the 

sQ^jni *^0^ We cap sing all th0 vowels with a single 
irong larynx tone; that all the varied resonance 
onea shWlcl coincide in producing this single strong 
arynx tbne is quite heyond imagination. It is 
corc^ necessary to fouoNv this thought out; the fact 
em^ins that the lar}nx tone is by Tar the strongest 
tOne in the vowel, both physically and for the ear. 

A qbmpprison of vowels with times from rred in- 
striimei'Jtsf t$ inadmissible. The resonating cjivities 
in th© latter have hard walls and can hace their 
period^ on the n^ds, whereas the vocal cavities have 
soft ^klls and caiinot do so. 

Helrttppltz^s theory of the vowels rests on three 
aKStmtptiqns : — (i) The vibrations from the larynx are 
of th© fprm of a simple sinusoid or of the sum of a har- 
monic series of simple sinusoids. (2) The vocal cavities 
act like resonators with liard w alls. (3) The larynx tone 
Is niaintalnecl at constant pitch. 'Inis is the condi- 
tion exemplified in Helmholt/’s vowel apparatus, in 
whtch tuning-forks (representing the larynx tone) are 
maintained electrically in vibration beforU brass 
resonators (representing the vocal cavities). Such 
resonators can respond onl> to harmonics of the fcMrk 
tone. • If the three suppositions are true, the harmonic 
theory necessarily follows. 

In an interesting apparatus devised by Dr. H. 
Ilactridge a series of weights is hung by threads 
of different lengths from a bar tliat can be set in 
sinusoid vibration. When the bar is started all (he 
pendulums begin to swing, but afior a few vibrations 
all become still except the one that corres;K>nds to a 
harmonic of the period of the bar. It takes, there- 
fore, several vibr.iiions before the j>eriod of the bar 
is forced on the ap|)ropriate fienduliirn, and the others 
are forced to f^ecome still. Kemc'mbering the first 
fact-T- that a single movement of the bar starts all 
the |xmduIumS“ let us now drop the third supposition 
above and conform tq the Truth that tin' voice tone 
is never of a constant pitch for a single instant. In 
tipCech it changes so rapidly up and dowm that two 
successive vibrations are ratelv of the same pilch. 
Each single vibration must start all the pendulums 
fhat is, all the tones of the resonators— and there is 
no possibility that the tone of the voice can force 
It^lf on the resonators. Even retaining the first two 
suppositions, we arc forced to conclude that any har- 
monic adjustment of the vocal r^’sonators to the voite 
tone is impossible, because it takes at least two like 
periods of the voice tone to force its frequency on a 
resonatpr, whereas in actual speech the voice lone 
does not have two like periods in succession. The 
Helmholtz theory is thus ImpossMe, because the third 
$un|[H^$ition is contrary to fact. 

Uet us now exaniine the efTecl of retaining the first 
and third suppositions while modifying the second 
tp fit the facts. The resonators have soft walls, 
and any vibration aroused in them will die away 
rapiidly. Even if the laryngeal vibration were of tlu* 
siqli 50 id form, the resonance vibration aroused by one 
p6s!^v^‘(or negative) phase would die away before 
th©"to^Spohding phase occurs again. To a simple 
sbi'ttsoid or a tuning-fork tone thefc is at the best 
on^y a %©ak response. With more complicated sinu- 
solc^ Olr sharper tones there rriay be ramdly repeated 
overtPftes that evoke some res^nse. The r©sult is 
utt-^ady irotn th© iottd responses . evt>ked^ by 

f6^,h©W in front of resonatorf with hard waite. 

Tm? We, give „ up the first as^u^ption. and 

acc^^^ the facr| lifdt the tone frohi the fagrha 
of a series of sharp blows, and, oiot: of 
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iibratlons, AU possibility of the hun^nfc hy^fhesis 
•vanishes. A sharp blow can arpu^ only tne free 
ylbratigm df the cavhy, whether hard dr Soft. The 
tones orou.wd are those of th<i cavities Utcmselves. 
Their periods have no relation to the period of the 
blow, «imply becaxise the blow itself has no period. 
Even in a cavity with hard tvalU the aroused vihra- 
tion dies away so quickly that the blow would have 
to be reptated rapidly in order to catch nny of the 
dying motion. 

As expl.uned in my account in Nature (January *3 
and 30 , pp, 032 and 664), every one of the three 
assumptions is contrary to fact. If Helmholtz had 
had the data we possess to-day the Helmholtz theory 
of the vowels would assert that the cavity tones may 
bear any relation to the laryn.x lone. The whole 
thing follows so easily and naturally . from the facts 
that he would have drawn the unavoidable conclusion, 
.and not have become involved in the difficulties aiui 
impossibilities caused by asserting that this relation 
must be harmonic. 

Of coiirsi*, this has nothing to do with the Fourier 
analysis. This method gives us a plot of what har- 
monics might be used to reconstruct li curve. I'he 
profile of a face can be resolved into a series of har- 
monics. 'Fhc blunder oexurs when someone supposes 
that this mathematical analy-sis proves anything 
physical, d'he analysis of the profile does not piove 
that tht‘ face was constituted of harmonics. As ex- 
plained in my first aiticle, the harmonic plol'of a vowel 
wave represents a mathcmaticnl formula. As soon 
as wo attempt to give a physical interpretation to this 
formula we are foiTod to reject lh(? harmonic theory 
and to assort (hat the vowel tones may bear any 
relation whatever to the fundamental, Tb« Fourier 
analysis still remains the only way of analysing vowel 
curves, and its results prove the independent theory of 
the vowel tones. E. VV. .S('Wn*TUUK. 

Th« Generation of Heath-firett 

Is Mr. Martin (NA1UK^, August 25, p. 8ri) certain 
(hat the fire seen by him had not spread through* the 
}K‘at from a neighbouring area recently ablaze? That 
such subterranean combustion may persdt^t for many 
days and spread .a long distance i*? common know'- 
ledge. 

Experience shows that the surest way of prevent- 
ing fires ia to cut away the heather; whereas, on Mr. 
Martin’s hypothesis, by exposing the loose soil to 
the direct rays of the sun tliis procedure should add 
a new risk. Henky Bury. 

Mayfield House, P'arnham, Surrey, August 26, 

Life and Mind, 

During the past six months Nature has published 
many articles and reviews about life and mind, but 
there has been no dear and precise definition of these 
tw’o terms; so permit ine to submit for the serious 
consideration of your scientific readers a brief state- 
ment of what appears to he the true position of 
affairs : — 

(1) We depend only upon evidence of what is called 
“matter” and its various states. 

(2) ^ Life is a state of certain kinds of matter when 
physical conditions are favour.nble. 

(3) Mind is the state of some portion of a living 
organism — In man the cerebral cortex, where 
thousands of nerve-endings are concentrated. 

This is no attempt to explain the h&w and %vhy ; 
but can the facts, if facts they be, be expressed more 
simply or concisely and with greater precision? The 
question may appear trivial, b it it has an important 
ort other subjects which are alluded to from 
f Jtime t0 dm©* in Nature. Sesamy. 
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\ The StreaMi of Ufe.‘ t , 

By Prof. Arthur, Dendy, F.R.S. 


A I.Iw typical orgi^nisms — animal or vegetable — j 
, are comjjoiied of celU; minute nucleated ; 
masses of protoplasm, existing either singly or 
in many-celled aggregates. These cells are 
eapahle of reproducing themselves by a process 
ot division, and ca<'h of the higher organisms, 
with certain negligible cx('ej)tions, starts its life in i 
the cimdition of a single cell winch we eall an 
egg or ovum, or, to usi* a more general term, ! 
a germ-cell. ' ^ ' j 

Whatever may liave happened in the far-distant i 
past, at the present day, so far as we can see, j 
every living thing Is ilie product of some pre- ; 
existing living thing, the relation of parent and 
child holds goofl lliroughout the whole organic t 
w'orld, and when we C(»nie to anaKsr this relation- ■ 
ship from the biological point of view' we find that | 
it is always essimiially basetl upon cell-division. i 
Leaving out of account, as we may legitimately do j 
for our present purposes, the stages of proto- i 
plasmic evolution that pre( ede the appearance of ' 
the nucleated cell, we may say that the cell is the i 
unit of organic structure, that all organisms arc j 
builtf-up of such units in somew'hat the same way 
as a house is built up of bricks, except that the i 
process of building 'n the living organism is one j 
of cell-growth and (cU-multipllcation, while the ; 
bricks of a house are brought together and com- , 
bined into a building by some external agency. ( 
'Phis fundamental conception of organic growth i 
leads to the still more fundamental conception of t 
living matter ns a continuous stream of proto- i 
plasm, starting with the first appearance of life j 
on the earth and continuing to the present day ! 
with undiminished vigour; hut it is a stream I 
which In the prcx^es.s of time constantly branches 
out in new directions, giving rise (wer to more i 
complex and more diversific^d types of plants and I 
•animals. It is the stream of life. 1'o make use | 
of a more familiar metaphor, the whole organic j 
world may be compared to a great tree, the roots 
of which are dead and buried in the pa‘^t, and 
the leaves and (lowers of w’hich, individualised 
and cndit'ssly diversified, are rc'presenlcd bv the 
living plants and animals of to-day. 

Let us now examine a little more closely the j 
means by which successive generations of \ 
organisms, parents and offspring, ari; linked 1 
together. Wc havt' to ask ourselves the question : | 
\Vhy do all except the simplest organi.sms repro- ! 
ducc thems<*lves hv means of eggs, instead of | 
simply dividing up into equivalent parts? In ! 
other w'ords, why docs every plant and animal ' 
of a new generation have to go hack to the begin- ^ 
ning and start its life as a single cell? We may j 
approach this question by considering for a j 
moment a once familiar domestic operation — the j 
baking of bread. You hav^e no doubt sometimes j 

I From • cittfen^' lecture dellTered et Edinburgh on Septomber t during | 
' the ine«rtiti2 of the Rrithh Aetociwion. 
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heard the expression “half-baked^* applied io 
human beings, which shows that the analogy 1 
propose to make use of ii^ not altogether new. 
If we want to increase the number of our loaves 
it is no good simply cutting them in halves. We 
must go back to the dough and out of it fashion 
new loaves. The dough, properly prepared, con*- 
tains *all the ingredients necessary for bread- 
making and is capable of developing into loaves 
when subjected to the right treatment. When 
once it has developed into a loaf, however, it 
cannot be turned back again into dough. 

So it is also with the. living organism. When 
once the protoplasm of the egg, or germ-plasm, as 
it is technically termed, has developed into the 
mature tissues anri organs of the adult body, it 
cannot, usually at any rate, be turned back a^ain 
into geTm-plasrn ; it continues to live for a time, “ 
but the stress and strain of life gradually exhaust 
its vitality; for a time, tissues and organs may 
be renewed, but ultimately .some essential part of 
the rncchani.sm of the body is worn out beyond 
the possibility of repair, and the death of the 
entire organism inevitably follow's. 

What provision, then, is made for the next 
generation — who mixes the next batch of dough? 
Hero I am afraid our analogy breaks dowm, and 
it breaks down ju.st because the germ-plasm, 
unlike the dough, is a living .substance capable of 
increasing itself indefinitely by growth and multi- 
plication. What happens is ty]hrally this--“-a part 
of the original germ-plasm of eaeh generation is 
set aside, t-aking no share in the development of 
the body, hut remaining in the condition of com- 
paratively undifferenliatc'd protoplasm, while con- 
tinuing to increase and subdivide into germ-cells. 
It thus appears that the old idea that the hen 
produces the egg is scarcely correct it seems that 
the egg produces the hen and at the same time 
more eggs, which arc accidentally, as it w^ere, 
included in the body of the hen. The constant 
succession of germ-c ells, each produced by division 
of a parent c:ell, c'onstitntes the only really con- 
tinuous stream of living protoplasm. The bodies 
of individual plants and animals, developing from 
the germ-cells, may be compared to local and 
temporary overflows from the stream, which 
sooner or later dry up and disappear, or, in other 
w'ords, die. This is VVeismann’s well-known doc- 
trine of the “continuity of the germ-plasm,** ancF 
for our present purposes we may take it as sub* 
stantially correct, in principle if not in detail. 

The simpler Jiving organisms, which, like the 
amceha, consist each of only a single cel!, are. 
exempt from death, because in them the str^m 
of protoplasm forms no overflows ; it cohsjsts 
entirely of germ-plasm, and nb diffefenjtiated 
bodies are formed, so that there is nothing to 
die, nothing which cannot go on reproducing itself 
indefinitely. Death is the penalty paid for a higher 
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lilr, ba.M'd upon a greater tomplexity ol bod*I> 
nict'hanism. 

fn all that has been said hitherto, whith mubt 
ht- already very familiar to most of you, wc lia\e 
b«n'n endea\ oujinj^ to pa\t‘ the' \va\ tor the eon 
sideration of what is perhaps the most diflu iilt and 
e('itainl\ the most Mi^orouslv tliseiissed piobhan ol 
])ioloj^y\- the probUmi^ot hetedit\. With r.j^ard 
I0 singh-'Celled or^oanisnis sm h as the am<eha, this 
problem s(.'ar<a‘l\ exists l)i\ision of tlu' pao ot 
cell entails division of all that that (oil possrss^ s 
'I’he daii^diter-rells resemble tin* mollier stmph 
because the\ are that mollut di\id(d mto lu,, 
equal and similar parts. 

Whth the hi^het or^oinisms, » ai h romp()s(‘(i, 
|)erhaps, ol mane millions of (ells, ditlei entiatt d 
into mans dilti^nait kinds, .ind building up tin 
most do'erse tissues and oij^ans, the situation is 
very difb'rtmt In sneh a raise )io\\ , an a sin^k . 
apparenth unditftTeiif lattai, ^ermtell. wliah lias 
never takam part in the formation or m tin aitivi- 
ties of the bodv as a whole, and (‘vhibifs noiu* 
of tlu' f(‘atur« s vv hn h ( h.ira. t er ise the tissiie- 
i'ells h()W ('an su( h a simph* eell i^ivi rise bv 
growth and mull ipla ationv to all the ditb rent 
kinds ot » ells, arranged in all the diltereni tissue's 
and organs, more' or less exac tlv as m the' paient.-' 

J he d<'\ eloj'inu'iU ol siu li an mliiuti'lv ( omplex 
otrjanism as, lor ( xamjjle, the human bodv, from 
a microse ( 9 [)ie ^'t-T^-^ ell of appaientK simple 

strurture, (M-ms, mde'ed, a kiiK^ of muaile, and 
tlu' more e loselv we (onqiare paii nt and ( hild 
the more mirai ulous does the lesnlt appear, for 
not onl\ IS there' a !.M‘!U'ral r e'semblaiu e in all 
essential l(*alur('s, but there is \ < r\ fre'qmntlv’ 
also a partu ular n si'mhlane'e in minute' [)e(.uh.iri 
lies, sut h as the' ( o’oiir of thi' haii tu eves, tlu' 
<.'outour of I he ie-atute's, and so on. 

It would he ( laimmc; far too iuih li to sa\ that 
W(' ha\( .IS vet .irrived at anv ( omplete e\j)lan.'o 
tion of liercditv this marvellouslv aecauate repro- 
duetion m the ( liild ol the most minute details ol 
Irodilv and me'Ut.d or^’^amsat ion exhibited b) llu' 
parent. Tbit lhi‘ explanation is, pr rhaps, aft(*r all, 
nc)t quite so dillK ult as it s( ems at lust si^bl 
Let us qo ba<'k' to our loaves of bre'ad ,ind ask 
ourselves vvhv (me loaf rese-mblr's amrther \\ liv 
tloes the loaf that is j^ako'd on I uesdav r<*s('ml)l<* 
tfiat whi('h was baked in tfu' same ove'o on 
Monciav? 'The answer is obvious Om' loaf re'- 
semhles anothi'r !)(*( aiise it is m.ide from the' same' 
kind of dou^h anel suhjee te'd to tlu' same' kind of 
treatment. If vou taka' a dillere nt kind ol dou^h, 
or subjert the same dou^di to a different treatment. 
>011 will get a different result and, as t've rv 
housewife knows, then' mav ho a vast differ ene<- 
between the loave's tnriu'd out bv d'lTerent, hake'rs 
The characters of the loaf ilearlv' df'prnfl uj)()n 
two sets of ('(jnditions : first, the nature: of the' 
dough itself, whether, for example, it is mixed 
with )east or baking f)owder, water or milk, salt 
nr sugar, and so on; and, secondly, the nature of 
the, treatment to which the dough is subjected, 
the shape of the tins in which it is baked, the 
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t<.'«n|H'r,iline of tlu' ovln, .ind so forth, If-all the 
Vonditions^ are accur.itely repealed for successiv'c 
hate'lu's ol braves, then the loaves of each batrh 
will re-.('mble thost' of the preceding batch. 

We have in iliis resptn t ,i jkV\\ close analogv 
With what takes pku e in luri'ditv. I he egg eon- 
sivts »)t a leitam (|uanlitv ol get tn-pkisni, and this 
I geim-pkism has (eilain I'ha i ac t( r ist k j)<‘i'uhar)ti('s 
I »>l Its own. In order that it niav devt'lop into an 
j adult (ug.miMii like tlu* parent,’ it must be sub- 
I jc(ted to a ( ert.im ttratment In tlu* rase ot .1 
I hen s t'gg undvigoiug iiK'uh.ition, ot of liu* human 
bilus (|ev(‘loj>mg m the womh ol the mollu'r. we 
mav tiuthlullv s.iv that ij ii.is to hr h.iked m an 
I ovf'u at .1 partu ular l<mperatute Onlv it all the 
I t oiuhtions art .uturalelv lullilk'd will the egg 
j dt'vtlop into an organism resembling the j^arrmt, 
and it dot's so simplv ht'iausi* (he sanu* eauses 
must alwavs piodiue the sanu* eliee'ts 1| vou 
stall witii idenlual g« rm plasm and ('xpirse it *l(j 
idcMtual (ouditious during its dev elopnient, you 
must g('t an identical rt'sult. 'flu* child must 
r< se'uihle the jrarf'ut. It is, mdei'd, easy to .sltovv 
f)v experiment tliat it V(m varv tlu* ( ondilious vou 
mav ge t (• fher no it'snll at all or a dillerent one. 

1 P a ( ert.am point, howevt'r, lh(' living 

organism has the power ol ( ouulerai ting ac('i> 
d('ntal mihieiu't's, and ihereb) maintainingjk its 
uoimahtv e>l stnu tuKx lu other words, it is self- 
rtgukitmg, .'lud se-eins le) bt' alwavs endeavouring 
to ( arrv out the pkm ot sinu ture chai actoristic of 
th(' spee u's to whit'll it belongs, so that, if this 
pi. in b(' distuilud, it will, within limits, be restored 
ag'.'im l)v .'ip[)ropn.it (' growth and readjustment. 

1 his powt'r ol adlu'ring to a j)t (.'determined 
stiiutuial plan, in s|)ite ol disturhing inlluences, 
Is ou(' ol ih(' most disfuKtivt' attriluites of living 
Iremgs, and must on no a( eounl ht* lost sight ol 
m eousidt'ring iht' [rrolrlt m of lu'redity ; but at the 
s.'ime tune it is a [urvver that is strictly limited. 

A well-known Ameru an investigator, Prof. 
S(e)(l^ar(i, has lat'enllv shown, m tlu' ( ase of vari- 
ous animals, liow abnormalities (.in he* produced 
l)v simplv lowering the tr'mperature during 
(lev'elo()m('nt Some ve.ars ago the sanu} observer 
obtairu'd even more surprising results by the use 
of a simple elu'miral reag('nt. lie exposed th(‘ 
eggs ol tlu' Amerl< an st'a-minnow (h'lmdulus) l(j 
the action ol magnesium i hloride, and found that 
llu' voiing fish tendf'd to develop wntli a single 
('Vf' in th(' middle of the head, instead of one on 
('.'u'li sid(', though the modilu ation was not in all 
('.ises eoinplett'. Thus we s('<' that it is p(^ss)l)l(', 
l)y llu* .'\()j)h<'.'it ion of a sp('( ilic elu'mir'al slirnulus 
to th(' (\gg, to firing about a f)roround and perfcetlv 
d('rimt(‘ rhangc in th(‘ stnu'turt' of the organism, 
though we ,n'<; still far from knowing wliv this 
should be tin* ('as(‘ 

W’ (* also know, from rei ('iit physiological re- 
se.ar('h, that tlie grrowth (b various organs in th(‘ 
animal hod) is normally c()ntr(dl(‘d l)v infinitesimal 
quantities of chemical substances secreted bv the 
ductU^ss gl.nnds, such as the thvrold and the pitui- 
tary, and circ'ulated in the blood, and that any* 
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In )( ivy ui t \» ( of ihest? i^uhslaiKts inay pnj- 
^!ii' < abiiorrunl results, 'f lie dis(<A<ry of these* 
liut morns, as ih(\ have hcen termed l>y l*rol 
Starliiij^, niusi have a proiouiul intluenre on our 
)d(as as to the me('hanism of heieditv. 'I lieir 
sij^nilK.me( from tills jioiiu ol view vv.is, 1 helieve, 
[minted out iiy Mr, |. '\ . Ctinntn^diarn main 
vtars a^u. It stems at least [lossihh that < la m- 
a .il sLihslant'es ol a lik< n.ttiirf niav < \ist in lh< 
J.M rm-(.(‘lls and exen is< .1 pifjtoiind mllueiue npe>n 
1 lx ir dev elopmt nt 

With this possihiiiiv 11! \ u \v , ht Us 
examine the ( *h( \«r\ < oinnuix » mtxit 

of its dt'v elopnx nl into a iniilt i< eiliil.ir hndv, at 
the moiiK'iit of its duisinn into tlu lust tut) 
d.inj^liter V c'lls, and hi ii'^ 'oia < ntrale our atten- 
tion upon tlx' niK lens, whxli .iluavs tlivuhs iirst. 
As it prt‘j).ires its( li h.i this import. uit tvoit a 
minihfT ol [)e< uhar ho(h(‘s < alh d tlx ehroniosnmes 
mak(‘ their ajifieat aix t , apjiarentlv !>\ coixtiitra- 
txm of [>reviouslv m attend j^ramiU's ol < hromatin 
siihstatxx , so-<'alh'd lx ( aiise ol tlx* wav inuhxh it 
Liin i)e stained hv (X‘rt<iin dv<s \t tlx s.mx Imu . 
a spmdh'-shaped arian^etiKnt ol tlin.xls Ixm onx s 
manifest and tlx nix lear niemhraix disajijx'ai s, 
so that ihert' is no lonwer anv shaip division 
helut'en nix lens and < rll-hodv 1 he < hroino- 
soni/<s, often \*irvin[; in shape and si/e .inioni^st 
tlu rnselvt's, but dftinit< and (onstanl for e.x h 
kind of organism, .irran^e th(nisel\(s a< ross tin 
middle of tlx' spirxlh' 1 hen ( at'h sjilits into two, 
and one hall movt's aw.iv from tlx* otlxr 
and towards ihe < on esjxjndmf^ end ol llx 
sfiindle. \Vh‘ have IX)W two ^iouj)s ol daii^htix- 
< liromosomes, atxl around cai It i^rou[) a new 
niU'Jeiis is c oust it uled I lx n the jxotopl.ism 
of the iell-lxxlv flivides into two p4irls, and two 
comph'te vtdls aie fornx d, ea( li with its oan 
nucleus. 

The process is n ,dh lar more ( omj)lx ated th;m 
this l>rief and inadecjiiale (h'si npt ion mi^^lU lead 
vou to suppose, hut tlx (‘Ssenti.d i( a(nr<‘ seems 
alwM)s to be the behaviour ot llx ( hromosonx's 
It is very evident that llx f)roto))].ism of vvlixh 
these are composed must he ol the iitnx>st im[)ort- 
ance to the or^^amsm, and tliat it is nei'essarv 
that it should he vtrv a( (uratelv divided hit wren 
(he dau[^dit(T-('ells (win v time* (X 11 div ision lakes 
[>lare. d'his pluMiomirxm of mitosis, as it is 
termed, is of .dmost universal ex t iirrem e tlnoiij^di- 
out the animal aixi vii^et.ihli kingdoms, not onlv 
in the earlv divisions iT the ci^^^^-iell, hut tlirou^h- 
oiit the entire life of tlx‘ or^.mism, wheniwtT rell- 
divlslon takes plare It is cleailv a lonlrivanii 
hv vvhleh a lertain materi.d suhstaixe .i [)ar- 
tliular kind id IivIul; protoplasni is acinr.itilv 
distributed amongst the [iroi^env of a dividmu « 1 11 
In olhtT words, it is part of the mei lumism of 
inheritance. 

Let us now turn aside for a moment and ^daixe 
verv brirflv at another and tolalU different line of 
( V idence, leadin^^ to results which confirm and 
explain in a very remarkable manner (hose which 
we have already arrived at. 1 refer, of course, 
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to* the modern e\perimcnt.s in the breeding ol 
plants and animals, undertaken under the inllueiue 
ol what i.s Irequently termed the Mendelian school. 
It is utterly impossible to do justice (o these 
wonderlul experiirx'iits in tlx‘ time at our disposal. 
1 would point out, in the lirst phx'e, however, that 
llxv Inive led r|mtc indepe ndenllv to the slrikinj; 
MUX lusion that ilx re must (^xist in the protoplasm 
ol ilx“ ^erm-< ells dehnite matiTial entitles — tht- 
so-( alkii Merxkhan laitois w lix h are iii some 
Wav or otlxr responsible for the ajqiearaix e in the 
adult organism ol sju i lal leaturis the so-calk‘d 
umt ( liarat'lers < ap.ihU' ol Ix-inj^ h, inch'd on from 
one p'^eiieralion to auotlur hv the process ot 
hen'ditv. .Vssumin^ ihem to be located in tht 
( hronx »s(»nx s, tlx- Ixh.tviour ol these- tailors m 
inheiit.iixe, tlx' j)ei mut .it ions and I'omhmat 10ns ol 
unit char. X lets whxli .iiise m i 1 oss hr eeduy<^, can 
lx a(h cju.alelv ex[)lained hv the behaviour of tlu‘ 
t hromosoincs ,h liiallv observed ,it certain iTitie al 
pe-nods of the life* c vc h' 

lake*, tor e-x.iinjik , t!x‘ colour ol ll,e luim.iu 
I'M. II a ( ert.un l.xlot, or ceimhinat xjii ot 
ta< lors, alone he jiresent in the' t^c rrn-plasm, the 
i-ve vvill lx* blue* or ifiew, hut the* addition of 
anecllu r fac (or ma\ < ause* it to he* hreiwii, and the 
averat^e- re’sults, .is rc},^aids cve c'olour. ol matinj^ 
])nr<“ hlne-e'vcel anei pure* hrown-e've'd individuals 
( ,m he c onlxh'ut Iv prcelxted Ihe occasional ap* 
pcaraixe* ol an extra thumb or linger upon the 
hand, whxli is we'll known to he* a Ix'iitahle; char- 
acter, transmittexi with [^Veal repularitv from 
parent to child, ts a^ain suppose'd to be* elix' to 
the <K cm re'iic e‘ ol a corresponding factor in the* 
[.^c rm-phism, and soon with a wlxile host ol c har- 
ac te'i's that have been c arefullv 1 in e'st il; at ed bv 
me ans ot bre c-ehne^ expe rinx'iUs in i ev ent \ ears. It 
IS important to note that tiuse (haractt*ts seem to 
hear no purposftul re'lation whatever to the well- 
heinj^- of the evtj^anism in which tlu'v occur. TheV 
arc ofte n exireinclv insi[,(nilif ant, and a Ixrj^e [>ro- 
portion of (hem must undoubtedlv he re'ct.irdcd as 
.ihnormahl le-s It is a mere matte'r of chance 
whether ihcw haj)[)en (o he useful, neutr.il, or in- 
)uric ms. 

W ( ( <muot attempt to discuss, or e'vcn state, 

howe-ver IxieHv, the c v icleix e u[)on which this 
fac tonal In [lothcsis re sts Sulhex* it te) sav that 
It sec'iiis to allord tue eutlv [xissihle t*xpl,'m,atic:)n of 
(lx* re'sults ol the* lon[^r sen x's of e \})C*riments in- 
au[.,oira(ed in Anstiia hv the c l.issie'al work of 
Me'ixle'l in the niidelle' ei( the last ex'nturv, carried 
on hv Katc'son, LnntxU, Hilien, and others in 
Ivn[.:;^land, and cxilminat in the* brilliant in- 
vestigations ot the Ament an se hot)l of ^aixnicists 
nixler the* leadership ot Morj^an. 

I he investi^'itticms t)f IVof, Mor^^an and hi.s col- 
leaj^ues have ^einr so far as to demonstrate con- 
clusivelv, ;dl)ell indirectlv, not only that the Men- 
chdian factors must he* located in the chromosomes 
of the nucleus, but also that they must l>e arrang-ed 
in each chromosome-in a perfectly definite manner. 
These observers have even prepared maps of 
chromosomes showing the arrangement t)f the 
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factors in linear series. It is '>ureJy one of the J 
iDost rcmarkaf>lt' achievements of modern siieoce 
that we should be able to point to a particular spot 
in a particular chromosome of a rmcroscopa 
^errn cell and sa\ with conhdence tluat there is 
^oint lhin^'- ju.st the re lliat is responsible for some 
partu ular <'hara( ter, sueh as ilu <.olour ot the<\e, 
in the adult nr^'^anism. 

\s to the nature ol the la« tors tlu iuselx i s, n 
seems iKJt unreasoiuihle t<> coik hide that lh* \ nnisi 
consist of fletimte (.hema al ^uhstamts, or, perhaps 
better, of < hemu al inodila at i< >ns of h\in^ pioto- 
plasin, in the form of miniiu partK les too vni.ill 
to be riMiden'd \i>jl)k liv an\ nu .rns \tu dis- 
covered, l)iit La[)ahlt* of II -mull ipla at ion likt 
other protopIasinK units 

We max Inriher suppose that tlu so I, (< tor- 
forming; suhslances ph^^ a j).»rf rn «on!rolhn^' tin 
devclojjmeni ot tlu ori^anisin c oinparahic xxilh lh.it 
[ilaxed h\ maj^ n(‘siiiin chloride in the < as, o| the 
dexelopin^ emlirxirs of the sea minnow, or l)\ 
other ( h(‘ini(\Ml substances (hornioiusi ut ih< 
normal adult animal Ilu cotnjrlex mt<h<imsni ol 
mitosis in the division ol tlu' c ell-mud, iis uoiil,i 
then a[)pear to be neicssarx m order to simik tlu 
proper distribul ion ot bu loi s tltrouL;lu)ut the ^.-rou - 
m^*- bcjdx, so tliat ea< li in.ix rc-ac li tlu‘ paiiuul.ir 
part tliat it is destined to inlliu'ixc'c 

It must he rerneinberc'd that the oieniKMui ol 
-Nfendelian jilumonuma in herculitx depends <'n- 
tirely upon .i nuadi more fundamental plu nonn non 
-that ol se\ whudi t^'ixis tlu* esperinu nic i the 
opjxortumtx ofiiossin^^ txx o indi \ iduals dilb nnp- a-- 
to one or more sep.ir.itc lx lu ntahle < hara< tcus, 
and of ofiserx inp" the niimerii al j)t oporl 10ns ol t)u‘ 
olfsprin^*- in xx hi< fi ea<di ol thc-^r (hatact,!s makes 
its appearaiue. 

"ri 7 e |)Iu nomemon of sr\, as we all know, is a 
very ^reat mxsterx, and mtrodin es endless , om> 
plu'.itjons into life .Se-\nal dillen eiit lat ion apjxais 
to be nearlx as old -is the <(11 Use It I be stnam 
of lile, almost sm, i it first lut^aii to flow, lias 
been a double stremm, or. better, a lutwoik, m 
whudi male and female stre.imkts mute al mor<* 
or less freujuent intervals to form those te'inpoiarx’ 
oxerdows xvhich wee all inelix uliials ! ae h stream- 
let ^ejes its own x\ax lor a tmu, anei then |oins 
and exehan^e s expeTieni e's, ^so te) siuak, with 
another. It is just this e'\< hanpi ol e \j)e rie n< e*s 
that forms tltc basis of the- Mcndelian j)he-ne nne-na, 
-ind it is not merelv the- e \{)erie-n< es eif a single- 
lifetime, but those' of manv pomeralions that max 
be thus (-\( h annual. 

Perhaps, heiwexer, x\-e are ^etlmp; a little- toe> 
metaphorical and had fu-tter consider in a ratlier 
more matter-of-fae 1 manru^r xxhat artuallv lakes 
place in the seviial prexu-ss. d'he-f-ssential feature 
of this proe'ess is alwa)S the same the union of 
two germ-cells to form a single cell, although this 
fundamental act is greatly obscured in the* higher 
plants and animals by the endless contrivances 
which have arisen in the cotir.se of evolution, and 
which serve the ultimate purpose of bringing the 
germ-cells together. In all the higher animals 
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.tnd plants these gcrniuells are sharply rlitleren- 
tiated into male and female, spciinato20a or sporni- 
( ells and ova 01 <‘gg -sells, and, with rare excep- 
tions, tlu- ogg-iu'll e annot (‘x t n ht gin to deveiojx 
until It has united with, exr, as we say, l>een fer- 
tilised bx , a sperin-e e*ll. I Ins is xerx liteu ally, 1ht‘ 
union ol two branche s oi ilu- stt,-.on ol life. 

I- rom (lu- jioint ol \ u-w ol flu- tlueu v ol hcre'dilv, 
lh( most impentant thing aliout tins union is the 
( onnng logetlier ol two s, (s of . hi'omosonie^s . 
p.itc rnal and m.itiinal the one- set (oinmg with 
the- sj), 1 malo/oon lioin ilu- in.ile' paie-nl, and tlu- 
j other XX itlr th,- ox mn from tlu- bm.de- paie-nl 'l'lu‘ 

I lUate-rli.d aiul pate-rn.il ,< hromosonu-s bring with 
I tlu in la< tors tliat h.ixe ansi n in sonu- md^noxxn 
j xxax, piobahlx bx < lu-mu'.d < h.tnges, in the two 
aiuistiul stre.ims of piotojilasm whieh unite* in 
i the lerlilised <‘gg. Apart aliog< ther from tlu* 

I miu'b-x'e xed (luestion of the inlu-rit.irK'e ol 
I “aieimie-d” < li.it a< I er s, wbieb w <• < annot (Ven 

I loiK h iijion fins (‘x'e'mng, tlu-se- fae lors represent 
j (u-itain expe-nenees w hi< li the sin ani of life has 
t;.iflu-r( (1 on its )om nex’ 

Ile-ix,* the new oig.inisin inav (-xhil)it eeit.ini 
<hai:u let's d, tixed from tlie fallier and olh(‘rs 
elinved horn the tnollu r, ;i eomlmu'dion of p.'itermil 
ami miletnal jH-< iihar il u s, xxidle tlu* fundamental 
leatnres of i(s org.ims.'i 1 ion i annot be said ^o be 
de‘rix<‘d liom on, p.ire-nt mote than from the 
other. It will re-se mhle- either parent juxt in so 
far as it starts life- with the* same* polentialitie-s, 
inherent in the gerrn-pkisnt as a wliole' and in its 
sp<,ial fae'tors, and just m so far as it develops 
under ulc-ntual e'ondilions (W,* must not forget* 
though tlu* point is not (‘sse-ntial to onr argument, 
ih.il tlu- germ-ee 11s mav ju-rhaps (‘onlain either 
sp<,'ial f;i( tors besides those xvhieli have been 
Io< ate (I in tlie < liromose)nu-s ) 

It is .1 (iiiions fact, am] oiu- upon whieh our 
SOI i.il reformers ami pre ae lu rs eif e-e_]uallty woiilei 
de) well to re-He-,'! more se'rie»usl\, that tlie e'har- 
.u leTs, (he* peitenl laht les for good or evil, e>f a 
hxmg lu-mg sluuilel elejx-tul so mm'h upon mere 
I'hane e- A great el<‘al < .m be elom* fetr the we'lfare* 
of the* itulix idual hx iinjirox mg the ceinditions 
unde-r u hie h il iixes, as exerv gardener know s, but 
ne)(hing e.in altogethe r i onnte-rae't the* effee ts ol 
lu-re'ehlar \ t(‘iide m u*s. It is weirth while te) con- 
siele-r a little ine)re‘ fullv he>\v it f'ometi about th.it 
eliam e- plaxs sm h an important part. 

With e e-rtain e-xeeptions, which (let not affect the- 
ge ner.'d [)re)pe)sition, exerv eel] eif the* living 
e)rganism reintains, as we* have alre*aefv s<*('n, ;j 
double* set e>f e'ltrome)some‘s , one* se t derived freim 
the male- and tlu* other frean the fe-male- pare-nt. 
d'he dll jilie'atiern fakes place at tlu- time* when the 
lw'e> germ-cells ceime together tei form the fer- 
tilisc'd (‘g'g, hut It is e-ounterae-fed ag'ain hv re*- 
diiction at amither perieiel eif the life-e-ve le* ; otfier- 
w'isc the number of e'hromosome*s in eac-h eell 
would continue to increase in geometrical ratio 
from generation to gt*n(*rat iem, wfhe h is cleat ly 
impos.sihle. It is at these two e ritieal perieuls that 
chance steps in and prepares her surprises. 
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III ihcMifSt place it stams to he pnrelv a matter 
)l ( hanrc* vvhal lin k the ^erm-colls havtv in their 
in.iliii^, wluat parlK iilar ovum is fertilised by uhat 
[i.irlMular s[)ermato/i>on, and, o\sin^ to the enor- 
mous numbeis in which ova and spe rinato/oa are 
[)f odiu <“( 1 , lh<' possil)ililies mav be almost mtinite. 
In the secaiiul ])la«'e tIuTe ar< man\ alternative 
[lossibilities with regard to tiu partu ulai ta< tor-- 
wha'Ii any ^iven ^'•erm-<ell, male or l< mal(‘, mav 
( (.mtam. 'J'hls dc'pimds ujjon whah partnmlar 
( hromosomes happen to remain m tin* e » 11 

alter the double- numbe-r ha^ b<a*n halved ai^am 
III aniiritds this h. living 1 ,ik<'s pla< at the- tiim 
wh<m the j^erm < elK are npcmin^, shoitlv bcfoie 
they an- ready to unite* m the tertihsed e^j^^ I he 
maternal and paternal < hr()mo'>om<‘s m eai'h, ditlc-r- 
inj^ as rej^’arcls the bn tors tie \ eontam, pair oil 
during the jirix’ess ol mitosis, ”1 he m< mbers ol 
(S'leh pair then si-par.itc , and one ol th« m alone- 
remains in c-ai h matnie i^(tm-<ell lleiae the 
^erm-c ells, evc-n of tlu* same individual, < oim- to 
fliflcr amongst ihemscdvcs to a practaallv un 
limited extent as regards th(;ir faetori.il ('oiiNtitii- 
lion 'l'h(‘ life of the individual i^ like a ^ame of 
cards, in vvhii h <i vi-tv ^reat de.il d< [H-nds upon 
the slmflbn^ of tlu- p.iek, and the- plaver has tr> 
do the best he ( an with tlu* hand (halt out to him. 
He nlav make a hopeless lailiire ot it, oi a ^reat 
siu'cess ; but still tlu‘ stream of life Hows on, ever 
^atherin^ and combining new e\p('neti( es, ever 
formm^^ itsedf into t 1 e(*tiri^ indiv idmilit k-s and leav- 
ing th(*m to j)(‘rish on its banks as it passes on to 
fresh attempts at sell •express.ion. 

The interest of the Mendelian breeding experi- 
ments is so al)soibm^ that it is little wondc-r il 
mor^ fmtdamental aspi-cts ol tlu* piobh-in ol 
lu‘reditv, which we h.ive aliiKh-d m the c-arlier 
part of our lecture, have lieen lar^elv lo^t ^i,L;ht ol 
in rec'ent vears, while the factorial hvpothesis has 
been hailed bv some* ('xtremists as the all-suBu n nt 
explanation of (wa-rv fliinjy 1 he (haractets ol the 
org'anism may indeed be modified bv I actors in 
the jyerm-plasm, just as the i harac ter of a loaf 
ma\ b(‘ modifu'd by putting carawav sc-eds iutti 
the dou),;h , but the (Miawav sec'ds do not explain 
the loaf, and the* Mendelian Irutors < annot c*x- 
plain the oriyanism as a whcdi* dluie is doiibt- 
less a ^ood deal of truth in the old savin^'^ that 
life is made* up of tritles; but it is not the whole- 


^ truth, and the Ixjdv of a living organism cannot 
!* be regarded as merely the sum-total of its unit 
i haracters. 

Whatever may be their significance from the 
}K)iiu of view ot the general theory of evolution 
and heredil), lunvevii, there can be but one 
(H)mion as to the immense pjactual importance ot 
llie Menddian investigations they have already 
lul to tin* prodiK tion ol manv valuable lorms ot 
hie, molt esjx't lalls (ilants, that art- tt) all intents 
,in<l purposes new ircations, although their value 
and iiovellv mav d< i>end merelv upon ihe bringing 
together ol t]( suable vliarat lers m new t'ornbina- 
Lions aiul (he elimination (>1 nndesitahle features. 

Nor are th» jiossibililies ol improvement by 
sehttive mating tonliiud to om domest it ated 
j)lan!s anti animals. 1 lopt-s are entt'rtamed by 
manv enllinsiasis, bantled togelht-r m the interests 
ol what tlicv have thought lit to It-rm the science 
of Ivugt-mi's, td t-lb tdfelg vast improvements in the 
human r.it e itsi-lt by the apf)li( alion ol Mendelian 
print iples It dttes not set in likelv, howcvt*r, or 
« ven t)esiral)le, that men and womt-n should ever 
( onsent to be guith-d in their t lioice of males b> 
piir< 1 \ utilitarian t onsider at ions 

'fhere are manv t»bjr( lions to anv far-reaching 
schenu's ol this kind, but it does seem possible, 
when onee lli< ta< ts of hert'ditv ate generally 
known, lliat tin- » xen ist* ol .an (‘nlightenc’fl puftlic 
oj)mion and mtiividiial < lion e mav result in the 
elimination Irom tin stream ol human lile ot manv 
htritahle < hat m tenstit s which it is vt-rv unde- 
siral)le to per jtetiiaO' In extit-me t'ases, sut li as 
leel)l(‘-mmdedness and ttrtain lorms ol msanit), 
It mav even be ncec-ssarv for thr ( ommunlty to 
protect its<?lf l)v legislation against tire erimlnal 
jrropagation ol thi unlit 

W'hal Is wanted, lirst and fort-most, however, 
IS t-tluealitur, .intl 1 trust that vtrn will agree W'itli 
me that it is t-tlm ,ition m })U)log\ tiu- science t>t 
life - to which vve mav most hoptlnllv look bn the 
phvsieal and ment.il im[)rov t-ment ol the human 
rare. Men and vvoint-n must It-arn to realise their 
t(‘sponsil)ilities tow.utls Inlure generations from 
the- biological point ol v-vv, and it is in this direc- 
tion tliat tlie titi/ens ol a grt-at eitv like fvdmhurgh 
t an best help, bv generously supporting the t'ause 
ot t'tlucalion and rest-an h as repiest-nled bv vour 
ancient and world-tamed I'nivt-rsitv. 


Speech through the i^ther.^ 


Uy .SiK Ot IV I K 

A mtt-lligent dct-j) sea lish woiiltl tiislrelieve in 
vvatc-r. It would be too imitorm and timm- 
prt'st‘nt to make anv imprt- ,sion on its senses. 
Near tire surlaee it might eneminter w.ives and 
turrenls, but to ireatiites thoioiighlv enilH-diled i 
in its depths water would make tro displav. Such , 
is our trvvn condition with regard to tiie adher of , 
sp.ict-. It eludes direct perception; its existence ; 

• .Vh'.tt.ua of « ciUmim’ Uctur? of the Putnh Association delivered .il ' 
I dini'urgli on September f 
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(annot be diret llv dc-monsti ated ; it has to he 
mferrt'd. 

Ihe lish wtnild irrobablv also disbelieve in 
gravitv, sint't- it wonltl ntit experience it, and 
some of the hv porinielligcnt among us, for quite 
antrther reason, set-m to be folltrvving its example; 
hut that is another sttrry. Sitflice It to say that 
direct sensation is but a poor clue to reality unless 
supplemented by a great deal of reasoning and 
indirect inferences. Our senses tell us only about 
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ijtior, and to believe la anything else make* 
umc call upon the imagination. Bv aid ut culli 
atcd imagination, however, the pernuiaently d(‘al 
lay appreciate homething ot the meaning ut 
lUMC, and the peimanentl) blind inav apprtnund 
nnly the beaut) ot a landseape. hu il appeals 
rum the experience ot Helen Keller 
Let us grant, tlien, that the a-tlur impinges «»n 
^ onlv ttirough oui imagimition. lhal docs not 
iCiin that it IS unreal. io me it is llie most real 
inng in the material univeisL It is not matitn. 
ut It seems be the sUitt of whiLb m.ittei is 
ladi-. It holds th(' atoln^ log»tlnM, .md it welds 
:u* I'OsinO" into a coherent whole. It peiuti.ites 
lie pores ot matter even into the innermost n- 
c.sses of atoniK strm tun^, and il ( stends to the 
artiiest coniines ot visible sj)a< < Uv its uid v\ i- 

ee and analyse the nehuhe at dist.ita ( s too vast 
jr aiivthmg but mind Ihtough it. too, \\t do 
lore prosaii tilings we telrgrajih and we lun 
Icetrie motors evin trainiais guiding tin 
ii(-rg) by a wire list'll iiu rt. liiiellv suinmaiised, 
hr a-'th('r is rt spoiisiblr lor i olu'sion, lot ( Iu'iiik al 
thnity, foreh'itrit ami m.igiu'tu loo es, loi bgbt, 

and, as we h'arn Irom hhnsti'in, tor giavit.i- 
ion tf> 0 . Is there anv thing lh(' lether does not 
o? V('s, it does not ('onvi'v stamch Sound is a 
liiration m mattiu, iiot m a-ther, wliih' light is a 
fcmor in lether, not in matlm. \\h' s( e through 
he aither ; \vc do not tali', ihrougli it 
But rny subject is "Spi'eeh tliruiigli the Hvllier, 
[leer h bv means ol wh.it we i all « mptv sp<i( e 
Kwv can lliat be ^ flow (an w i* utilise t)i(' a'tlier 
1)1' < on\ ev am e ot soiiml ^ 

C)nly b\ (ransmut.it ion I he atla'i has long 
lOen U'^ed to (onv<w lu'at, vet heal is a propertv 
if matter. Heat iiom tin sun reai hes (lie earth, 
lilt it does not tr.ivtl .is lie. it \t tin* sun the 
luivcr ot the patlndes o transmitted to tlu' .ether, 
t Spreads out as racli.ition, .ind wliere tliat tails 
t ( an e\mtc a similar (|Ui\ er 1 he heal dis.ipji^ .irs 
n one phu'e, to reap[)iMr m another. It travels 
Diitinuoiislv as eiu'rgv, ))iit not as heat 

So it is with sound also. Tin* somui- v ilirat u ms 
nust be transmutcrl, must lx* debvt'ied up to the 
ether to travel as radiation, and al tlie distant 
tation it must bP lU'ceivcci bv' something whuli 
:an transmute the energy bark tr) sound agam 
The transmutation of lu'at *from matter into 
etherial enr^rgy was effected bv the .atoms tln'in- 
-elv es by merdianisin only partially known to us. 
rhrougii all the geologlr.il .iges literallv from 
Ime immi rnorlal -it lias been going on Not so 
vitb sound. No trace of sound rc.ar'bcs ns from 
m exploding star. W'v see th<* flash; we b(‘;ir 
lothing. I'o transmute sound into an jetberi.d 
:r«^mor and to r liange it liack again into sound 
U a distant station requires human agemw It 
loeded discovery and invention. l^iseoverv and 
nv^ention are rife among us though handir'apped 
n their earlv stages by [poverty and lark of oppor- 
unity. Only when some prar.tical result is forth- 
'omlng does that difficulty fiegin to disappear. 
Paith in the power of discovery, latent in not a 
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lew*ol our strenuous )«ulh, vvouUl accelerate the 
process. faith removes obstacles and gives to 
genius Its chance. Other nations wiil soon be 
tieginning to realise tins d we tlo not. 

(neat acliicv ements aie not ilue to one man, 
hut to a sm'<'t‘''Sion ot woikeis, t'.u fi passing oi' 
the torOi to the next. 1 -acli man’s liU* is too short 
tor exUiisive m hicvtiiu'iit I lie great building 
risr-s,, stmie bv sU.ne, but it t.iKes gencr.iUons to 
( omplele nav, it is never i imipltMed. 

I lie long • h.im o! distoxeiais h.is no I'lid and • 
no spcLitiable lirginmng. One (an hut pa k out 
a t( w s.ibenl peaks. Nor is it om‘ line onlv ; it 
is a lii.mt'lmig line. Dilleieiit [latlis >t'em to » on- 
vt'ige on soiPi' one goal *lt is w i'll to it'nHmbtr 
gie.it mimes ot K( i‘nt times Kelvin, Maxwell, 

1 tl/( .erald. Her!/, the pioneei s on one line, ami 
on .mother Ctookis, |. J Ihomson, and others 
who .lie woiking h.nd to-d.tv . I he litst line de4iU 
willi the a'tiau ami its piojxrtics; the si'coiid line 
(lis(0\ercd tile natuie of eU‘etricltv. 

It IS onlv with s('icnt!ii( principhs llial I am 
lie. ding, not witli the teehnii'al dOails ol applaa- 
tioii. .M(ihods ot ajiphcalion ai( protc'an ; manv 
an amafi 111 is a( (ju.iinleil witli lliem, and the 
Milijri't IS advaiaing so ijim klv that devir'es a tew 
vt*<irs (il(J 111. IV hiss till' sj)( aker , (‘ach tvvelv'omonth 
U'cins a new (>ne, but the lundamental principles 
rem.mi, .iml om* ol (lu'se is the nature of clt^c- 
traitv. It Ims luiiied out to la* corjrore.'il, atomic, 
or, r.i I la I , e h *( 1 1 < m a J he d 1 sea > v i* r)’ vv h a'li closed 
llie mmleenth (eiiturv was lla* isolation of the 
n.itur.il unit oi elertm ilv Small almost beyond 
('(inception, mobile ;iml .mtive to .'in (*xt raorciin.iry 
degr<*e, the <‘lc<lron is booming oni most doiile 
scrv.mt lla* skill ol man has h.irnessi'd (‘lectrons, 
and it IS by their .lid that soiiial-viliralions can be 
ir.insmitled to the .el her, 'and, alter li.insit across 
gre.it v.ists oi sji.a e, (an be tiansmuted back 
.igaim In an empty C'rook(*s’s tnl)C they can be 
driven off from matter. from a liot wire they 
ev.'iporati*, and th(*y can be di'llei lcd and guided 
.IS we wisli. 1 lieir ol)edien('e is absolute and in- 
sl.mtaia'ous ; th(*v h.ive next to no Inertia or slug- 
gishness ( )f their Own, and they ol)ey the slightest 
torie. An (*leetra pole attracts or else repels 
tliem, .U'l ordmg to its sign, ;ual so their motions 
can la* (‘iicouragi d or can la* c'lie<'k(‘d. 

If tac'cd with .1 jaisitive phite they rush to it; 
il the j>l;ile IS neg.'itiv'c thc*)'^ retire discouraged. 

I heir joiunev is itself an electric: c'urrent, and thus 
we get ,'m eU'clru' current varying and responding 
to cvc'i’v Huctnating (ontrol. IClec trii* oscillations 
.ire known W'c* owe them tc^ Kc*l\in and fit/- 
Her.alcl. 1 'hev .ire of extraordinary frerjU(*nc\ - 
millions of vibrations per sei'ond and th(‘y 
generate* w.ivc^s ni the a*ther, .as was show'n by 
.Maxwell and Hertz. 

Let us, the n, arrange* a microphone, .an ordinary 
tele[)hone transmitter to wlm b we < an talk in the 
orrlinarv wav, and let the slow sound vilirations—- 
a few hundred per siaond be .apjdied to 
strengthen or weaken electric' oscallations of a 
j few nlillion per serc^nd, t housands of oscallations 
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<n.iir^ (luring the lim»‘ \h',i{ cwry Mnind-v\ave 
a/ul t)\ letting them coiitml a (rowel of elec- 
trt»ns in an exhausted vessel or v.Kuufn tube their 
inteiisil\ Ldii be (Oiilrolled bv ever) ripple, L\er\ 
rnsfle, evei\ shock, and e\tr\ sii)iiant which go 
to -onsinule human spe< « li , \ind flie ladiation 
• ynanating Ircmi the tlectiu o-.i illations will then 
be ^radiiatc'd in intensil\ so that tin ua\(s which 
t f .i \ ( 1 in the ,et h< r shall t h sI roiii^ < a weak c \a( I K 
as I he Stimulus r( cjuir( s 

Rcc('ive the (Ic'lrn w.ivts and (oiu<\ ihcm to 
another emptv bulb < ont.iinin^ ag.nn a liot wir( 
giving cdf (]((trons, the irowd ol jiarta les 
rcspoiui, aiK/tlu r ( uf rent is gciaiattd, caped into 
llui’t uat ions ol < or rc'sp^ndiiig strength, and thcs« 
vanatKjns ol (uimhI, w ht n cmploved to a< tuatc 
a telephoiK', tan a'S ur.io l\ Kprodiac tin tones ol 
tlu distant \ OK c 

koughU and go im ralK that is tin j>lan, and 
tlio astonishing jc.ii is ( arricd out l>\ various in- 
gi'iiioiis dev K ( s I was not sjx ( lallv .istontshed 
1 »\’ th(“ w ircli ss transmission ol (oaise signals 
hkc‘ the dot anil dash ol ordnnirv ti'lcgraplu It 
is no more (IiHk ult to srnd impulse s ar toss space 
th.m to guide them b\ wires \\ h.it Mr. M<ir(oni 
has made practical as "wireless” might have 
come in Inst, and tlicm wire's might have' been 
regarded as an improvement, like speaking 
tllTough a tube instead ot shouting into tlu' ojx n 
air Any mechanu'al si-iulmg ke\ and manv a 
nu'e'hanieal relav > .m ac ( omplish that, but no 
mei'ltanieal relay could lollow the variations of 
f|ualit) in human voice, no ago ric \ short of the' 
elec'tron vyould bc' e|ul( !< and docile cnougli ; but 
with their aid th<‘ feat is accomplished, and the 
elc'ctrie' waves which act as the intc rrnc'diat v can 
IrJivel a thousaiul miles or more before being 
rcc'euvc'el and cince agauf transnuitc'd 

Onc' more |)tmciplc I must emphasise How 
('an tlu' human ear c»r anv instrument follow vilvra- 
tions of millicms a sec’oncr-' It cannot Onlv tlie 
ek'etron (<in do that. Ilut suppose that, in addi- 
tion to thc' oscillations ( oming liom a distant 
station, we set uj) home osedlations in a small 


Subsidiary vacuum tube ot nearly the same fre- 
qucnc) . Let the incoming waves vibrate a million 
times, for instance, while our iex'al arrangement 
vibrates a milliejn plus 500. What will happen? 
They will “be.it.” 1 he\ will give 500 beats a 
second, and that is a musical note. To that we 
can listen, and npcjii th.it tlu^ variation.s of in- 
tensity can he su[)erposedf 

I his IS not thc lirst plan adopted. 1 he lirst 
plan was the utilisation ot crvstals and otlier 
detectors, such .is the Mcmmg valve, to lectify 
llic' oscillation, To c hc'C'k all the' negative pulses 
and utilise all the* fiositive, to let onl) one sign 
thiongh dims we got thc' vacuum valve. Hut 
soon this was imprccved h\ I .ee Forest into a 
magnifier, S() th.it .in origmal impulse, exceedingly 
wc'.ik, could he strc'ugthe ned a hundred or even a 
thousand time's hv iisuig the electrons as relays 
.mcl [mtling'' ,i numhc'r of re'lavs in series. 

So also for f r.'insmit ling, the magnifving dewice 
is .1 v aik'ihh' I he* elc'c trie imjinlst s from the hrst 
\al\c', the' one dirc'ctly .ictiiatcd h\ the microphone 

tlu'se ncc'd not he* given to the iethc'r; they can 
he used to stimul.ilt' another valve, so as to 
incic'asc' their mltnsitv until the- wave's generated 
.irc' powc'rlul enough to he allowed to rush ac'ross 
the .\tl.mlic'. ’This the v ;u c alile to do in a frac- 
tion of a second. \ncl there-, though what arrives 
IS otilv ,i b'e'iile residue, sincc' thev have' spread 
l.cr .mcl wide' hv that time', vc't thc'v jiieservc all 
tlu'ir pc'c uli.iritie s mtac t, c vc'rv pulse' of tlu' speech 
is ret. lined and ('.'in be- 1 cprochiec'd, and by 
adc'cpialc' m.ig mficat ion can b(' made easily 
.mdible'. 

Distanc'c' is nc) dc'tf'irenl , it onlv enfeebles; it 
cloc's not c'onfus<* and spoil, .as it does with a wire 
cmheddc'd in tlic' ocean The' jirofic'rt ic'S of the 
a'lhc'r .are perfc'c't, and .all the fluct u.al ions are 
.iccur.alclv coiuc'vc'd Ml th.it we la'quire is a 
magnilier to ge-t a c'onvcnlt'ut inlensitv, and that 
the' ingeruiitv of man li.as supplied \Vv have 
Ic'.arnt to c'ommumcale ('flic ic ntiv ac ross sj,>ace void 
ol matter [’ossibiiit U's .irc thus opened up the 
end ol which no man c'an fores(e. 


Variations of Climate since the Ice Age.‘ 


Hv c r:, p. 

T^llh' mnelec nth c c lUurv cuvis.tgc'd the' he' .igt' 1 
^ as a remote' c .it.astroplic', sliar[)lv scp.iratexl 
from the rh.mgelc'ss pre'sent The past twenty ! 
ve.irs have reversed that view; geologists .md i 
hot. mists h.ivc' tr.ica'd c onsiderahh' fluetuations of ' 
temperature and rainfall extending from the* last ■ 
(Wbirmian) gl.u ial period into historic al times, 
while .archieologisis, working haekwards from the* 
present, h.ive mot them ;it the dawn of historv with 
conditions .ipprc'c'iahlv different from thecse ot ' 
to-dav. In the' c'ountries bordering on the North 
Atlantic at least, the f.acts have l>ren laid down 
with security, and it Is now the task of meteoro- 

I AKtidped froni « in ch« (yiart<r!\ Journal of thc Koy*I. MeCtOru 

Sociftv, July. pp 173-94- 
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loglsts to elucidate the various elistrihutions of 
pressure and winds which were .associated vvi th 
these changes of climate. 

At the present day the* g^^reat ic e-sheets of Green- 
land and the .Antarc tic' rontlnent are oc'cupied by 
pc'rmanent areas of high pressure, and we may 
infer that the Ouaternarv iee-shccts of northern 
h.uro[X' and ^North America were r^'cupied 
similar anticvrlones, with dry easterly winds on 
their southern borders. In Europe at least there 
is direct evidence of this in a belt of “ fossil 
dunes*' extending from Russia to Holland; these 
dunes are crescent-shaped with their convexities 
to the east, indicating that they were formed by 
easterly winds. The .Atlantic must have been a 
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centre of storm development then as now, hut tlic 
wnlie\tionc o\er norlliern Lun>pe prexeiited tluse 
storms from taking their present northern ira('k 
.itui lijrcecl them into the ,\[etiitei raneai\ liere 
the\ brouj^hl inere.ised ralnlall and a “pUi\i.d 
p(. nod. ” These tni'teorolo^ it al (Dnditlons .ir(* 
indlratetl m In^. i. (’Hk illust i at ions arc' ic'j)ro- 
diK'ed l)\ pennis.sK)n cif the- ('ouiuil o! the Ron.iI 
Metc'orolo^ i( al So(iel\ ) tl\ relcrc'iac' to llu* esti- 
mate's of Pem k and UnieKiu'r in tiu Al])^ .ind to 
the ‘ ' gc'oi'ln OIK )loj_; It al ' work Iknon dc ( ic t 1 
in Swede'll, tills nuip is itaisideied to npicsini 
Minditioiis {)re\ailin^ until aliout iS,c>oo iit 

I'he present (• of tlu ita -slu rt attriiuitcd to 
ele\alion in Stantlmavia (st i \ \ 1 1 lo . \til lo.-, 
[) s k \Nitli the suhsidiuKC' ol tlu land the* it c' 


, eiuiM- « ( l '.«!»* 

J 1 lie eoUUInnl»l C ill I’rlX.i I ft t 

* ] h«. M.tHijiiur t‘h.4">c Waiui ami iitHi-i ,1 jy i' > 

„ I lir I .i>Tr I’n.iH-' W ,tn\» .iiivi ^U^ f« i.. 

^ 1 til 1 li i-.!? Ciiolti -im' iiti'iNl'i (S''' I't f< o a l ' 

^ I 111 Fim-e Hf.i'iiiti'k ''mi'i "> ^ e I'ltMUl 

Muuit <)<.K>c-> n c\ elc\aiu>n t loscul the outlet tc'i 
the- liahlt tor tlu' sreond time, ccuixcTling it intev 
tlu lar^i heshwatii liuxlns kike. 1 his shu^tl^^ 
out ol tlu XtlantK .Mtt'ntuaUtl e ontiiu'ntal eondi- 
turns in Standina\ia I ht wintci tdirnate was 

St \ t I K , .11 fii-'t dining tiu toiination ol the 

kapunda inoiauKs the sunum rs wtie ru>t‘ 
t‘sjHciall\ waiin, luit lalei the\ lu t ame hot and 
diist\ 1 lu i.iintall was stanic, and the ^ciu'ial 
t liinal<'. itstinhhd that i>l SttuI h-^.tst hurope. 

I In tuiphoiit this phase Srandinax ia was cHU'iipied 
))\ a ru h forest lloiM, and towards tlu* closr* luui- 
ditutns wcie \ c‘r\ I a\ oiirahlt* lo 



tic < -prow th I'he ha/t l c‘\tendc‘d 
se\c‘ral dcprec's noith of its pres- 
ent j)osi(u)n and lo liipher Icwels,, 
mdit at inp a J nlv leinperatnic- 
ahoiit s( \(n d( pic es hlplier tluin 
tlu jiresc nt. Put the i\'y and }ew‘, 
tlu limits t>l winch depend on the 
winter rathei than on the summe i 
lempeiature, shocced no such c'x- 
tt nsion, iiulitatinp that the wm- 
tei s rc mained sc\ ci v 1 he al>sc'n{U‘ 
ol slonus oil tlu noilh-wc'st c^)ast 
ol Norway is shown by the 
lotc'sis, which .It tins period 
coccrc'd .ill the outermost islands 
as l.ir .IS the lupo Islands oil 
North C'.ij)c'. Thc'sc' iskuids arc‘ 
no\c haiien, and llu'ir aflorc'sta- 
lion indicates a diic'r and Ic'ss 
stoinu (dimate th.in tlie present, 
with a decreasc'd Irc'Cjuc'ncy ol 
winds )rom ihe st'.i. I hese cem- 
lineni.d c'oiuiitions, Irowever, did 
nol esli iul so l,ir cccsl as Ireland, 
As ihc* pl.u i.d .ml H vc'lone de- 
(le.isid in iiitc“nsH\, clc*j)rcssions 
Irotn the Allanlie hepan tcj take a 
more iiorthc'rl\ couise, but wcuc* 
held up nc'ar the British Isles and 
m.itc ri.alK im re ased the rainfall 


t iw I - Crr-iMirc and temper itiiK di'-inbiilion al lire do e of tlic gl.i. i 


there', forminp the first peat-l)C)ps 
ol the westcTii eo.ists. It seems 


receded, slowlc .it lirst, then more r.ipidU, luil 
ihoiit Sooo H.e . .iiul apain at :^()()cj hc , w lu n < Ic 
l ation tempe>ranl\ e loseel the ('onne c t ion betuc'cn 
he Baltic' and the Atlantir, there were* halts or 
'llp'ht read\aiK'es forming the p^reat Siani.m and 
^.igunda moraine's. At the same' time- the* Alfiiiu- 
^dariers, whie'h throughout seem to run par.dlel 
ivilh the Scandinavian, formed the* mciraincs of the 
Asc'hnitz and Daun stadia. 

Until 6 o <30 h.c . the ire-sheet was still larpe 
^nough to maintain a border of dry Arelie condi- 
lons on its southern edge, hut the mean annual 
emperature of southern Sweden rose from 17^^ F. 
o 35^ F. After 6000 n.r. the Ice age is regarded 
is over, and the subsequent climatic history can 
">€ dp’ided into a .series of “ phases,” as follows: 


probable , howe vc'r, tliat southern and eastern Eng- 
laiid l.'upelv c seapi'd this damp peiicxl, sharing in 
the dr\ c Innate' of the* C'onlinenl. 

About ,4C)e)0 u c . subnie'rpc'iiee' oiu'e more allowed 
lliC' .Atlanlu waters to How into tlu- lucv/us lake 
tbrougb a wide strait, nuu b bio.ider tb.un tlie [)rc*- 
scuit oeitle't, forming the Lifornm sta. wbiili w.is 
.ippree lahlv larger tlian the' pre sent B.iltic', and the 
(amtiiu'ntal Phase gave* pl.u e to <1 .M;iril ime Pliasp, 
very moist and e-Cjuable. Depressions now passed 
freely inicj the Baltir re'gion, r.iinf.ill was heavy, 
and peat-l)Op:s began to form over c‘\tc*nslve areas. 
I'his favourable elimate' v\a^ best developed in the 
Baltic' c'ountries where' submergc iue was greatc'St, 
but the whole of the North Atlantic' and neighbour- 
ing parts of the Arctic' shared in It to scjme extent, 
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for i.iisffi iit's about* 25 ft. above tfie Sfandinavia, aud North Germany. 1 his 

pr(‘srnt level vvirh a warm fauna extended from* j^rowth went one\en over high ground which had 

tlie east of North America to Spitsbergen and the not previously been covered by peat, for in Ire- 

V\ hitc .Sea. ( his suggests some gencr.d taf tor land tumuli of the Bronze age are found resting 

wliK h hy altering the ( irculation ol the North on U aiwl ('overed by several feet of bog. As 
.Atlantic piled up its v\at('rs in ( old t( m[)erate and tlie Broii/e age gave place to the Karly Iron age 

polar latitudes, prodiu ing a pi nod ol w idespre.id th«- < lunatic ot North-west* hurope became V'ery un- 

de\'elr>pnient of w.irrn inaritinu- < lun ites tt 1 nied t.i\ our.ible, and lla* submei^ence of th(‘ early civi- 

ilie “Climatic Optinuim ’’ libation is des' nbed in Norse sag.is and Germanic 

By 30<JO u.r. another wave of iKw.ition affta ted mulis the “Iwilighl of the (jods,” when frost 
iii(‘ s()Uth(‘rn hail of the Briiish Kh s and nrigh- .iiul mkav ruled the world lor geiu'rations (about 

liourlng parts of hairope, ulmli stood al)ouf <10 ft tc* 4(10 ut ) Ih'at formation went on even 

al)ov'e their prt'^enl h\(l \t tin sane* linu' o\<r tlie hrisian duru's. 

the <'limate jacainc diar, and .1 nnignifu <-nt Ibis wet period, whatever its cause, was wide- 

grow'th of forests oiaimi'd even on the bogs of spread, .is is shown in Huntington’s curves of 

Ireland, vvlinh were «\tensi\cl\ mhahitfd bv tn« -growth m hahtornia .md climate ir^ western 

Nt'olitluc man Man\ sliallow lakes w'en‘ mort* \sia , the same .lutlior also btdieves that the Medi- 

or less drleil up and trees r; r< vv on their lloors lerraniaii Linds h.id .1 heavier rainfall from about 

(big. 2); this IS thr later Iv^rest Phase dree 'be quietude of central 

stools in exposed siiu.iiions in the west of In-- \sia at tins time sui^gests similar (:ondlti(.)ns there, 
land, as well as ivuleiae ol considerahle sra-fxiiru If si enis (h.it the pha.sc was marlvcd by a general 

increase ol the stormines.s and 
ra inf. ill ot the temperate regions 
of the northern hemisphere at 
least, with a maxlnnim between 
Ircdand and North (Germany, in- 
du ating probably that lh(‘ Baltic 
again Ixi ame lh(‘ lavourilc track 
ol depressums trom the Atlantic. 

1 he l’eal'b(')g Ph.ise passed Into 
tlie Presi-nt Phase lairlv abruptly 
about 400 A.o. 

An int(M<‘stuig astronomical 
theoiv put forward a lew >cars 
ago i)v O Pettersson provides a 
possibit' expl.inalion of the stormy 
( hm.iti' ot the Peat-hog Phase, 
wliiih rts'ii bed a m.iximum about 
400 n < \\ ithoul going into de- 

tails, his theorv is that storrniness 
in the North Atlantir' depends on 
the pixtaposition of masses ot 
warm and ('old water and on the 
juesciae of nuic'h ice; this is 
t.ivoured hv iiu riMsed strength of 
( ornmerci" hcUwciii Scandinavia and the Bntisli tin- tidis d hi* ' “tide-generating force” 

Isles, testifv to an abscix e of strevng winds Con- pass(*s through a series i^f cvclic fluctua- 

ditions were ant u v ( Ionic, with possihlv cold win- tious, and .ici ordiiig to his calculations 

tors, but with line, warm summers and a ridativelv u'ached maxima about u 2100 u.C., 

small rainfall Nc^olitliK' i iv ilisation lose r.ipldlv u.i , and 14^; v i> I hat of 2500 H.( .. 

to its ( ulmin.iting [loml, esprciallv in naturally I'onies Into, and mas ha\ e ('onlril)ut('d to, the Mari- 

moist countries like Norwav and Ireland d'his tunc I’liase; ih.it (d jioo uc falls near the 

jMTii'id, in f.K't, apjiears to coini ide witli the middle ot tlu* Paler hOrest Phase, and has left no 

legendary 1 leroK' age ('if Ireland, wlu-n the vigour trai'i.', l)ut that of 450 ui < oinc'idcs accurately 

ot tli( Irish re. idled a level tliey have never snue with the period of maximum stormmcss laf the 

attained, an intiaesting (orifii mat ion of Idlsworth Peal-bog I’hasc'. '1 he stormv fieriod round about 

Huntington’s theorv th.it at pri’sent the high i ;oo a.d is w(‘U known, and has been attributed 

humidity of that lountiv lov\<‘rs the t-ia'rgv ol its bv other .lutlic^rs to an absolute maximum of sun- 

inhabitants. s[)ots. d'he ('orresponding minima were in 2800 

By ibcx) H.( the hand had ag.iin sunk to Its pro- nr., 1200 uc., and 540 a.d , but of the 

Stmt hnml, or possihlv .1 few b'et lower The first of these there is no trace. The 

t.uourable antiev (lonu ('onditions gave pla<'e to secc^nd falls in the beginning of the 

grt*at storminess with relatively heavy rain- Peat-bog Ph.ise, but there is evidence of sea- 

tall, and there set in a period of in- ' borne traffic between Scandinavia and Ireland 
tense peat formation in Ireland, Scotland, , about 1000 B.c. . suggesting an absence of stormi- 
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^css. Tlje Jast mWmum, in 530 a,d.> was a time 
>f favopraM^^cojjijd^liions a revival of civilisa* 
ion in ScaOdi^l^te and Ireland* of little icc and 
Food weathjftr in ^hc ^leighbouringf seas, and of 
drought in Asia: 

Looking back over the whole period since the 
ice-sheets dwindled to mconsidcrahle dimensions, 
we find that there have been considerable xaria- 
tions iti Uie climate of North-west Europe on 
either side of present conditions, which have been 
reflected in the ups and downs of civilisation in 
these regions. The enrhor and j^rcatcr changes 
are easily explicable at first by the gradual with- 


<|raVal of tlie ice, and then by appreciable clrangcs 
\h the land and sea distribution, bdt the more 
recent variations* of smaller niagmttKfe and dura- 
tion, pass Insensibly into the slow fli^ctuations of 
the past thousand years, and for these some other 
cause must be adduced, c.g., Pettersson';^, 
possibly rt^miected with the sun. vSuch a 
cause has probably always been in operation, 
but has been masked by the greater changes 
of geological time, so that its operation is 
traceable only in favourable cirt'umstances, 
or in the magnified perspective of the last 
thirlv centuries. 


Obituary. 


Henhy Woodward. 

F ull of years and honours, Dr. Henry Wood' 
ward, late keeper of geology in the British 
Museum, died on September 6 at I 3 ushe\ , Herts. 
He retained his faculties almost until the end, and 
continued to follow with interest the progress of 
the science to which he had devoted his life. 

Henry Woodward w'as born at Norwich on 
November 24, 1832, the youngest son of Samuel 
Woodward, the well-known geologist and anti- 
quary. His father died while he was still a child, 
and his education at the Norw ich Grammar School 
ended at the age of fourteen, when he went to 
reside with his eldest brotlicr,* S. P. W'oodward, 
who was then professor of natural history in tlie 
Royal iVgricultural College, Cirencester. Here 
he pursued studios in natural science, to w'hich he 
had a decided inclination, and on his brother’s tc- 
moval to London in 1848 as assistant in the British 
Museum, Henry accompanied him in the hope ol 
obtaining some congenial employment. In 1H50, 
however, ho was compelled to return to Norwich 
and accept a clerkship in Gurney’s Bank, where he 
remained for seven years and devoted himself to 
natural history only in liis scanty leisure. At last, 
in 1858, he realised his ambition and became 
assisteint in the geological department of the 
British Museum, where he soon took lull advan- 
tage of his opportunities for scientific research, 
and began to make numerous contributions to 
palaeontology. In 1880 he succeeded Mr. G. R. 
Waterhouse as keeper, and held this cdbce until 
his retirement from the museum in 1901. 

Dr. Wotxlward’s interests wa^re always very 
wide, and his first publication was a small 
pafnphlet in i 8(K) on “The Prize Microscopes of 
the Society * of .'Xrts, w'ith Plain Directirms for 
Working w’ith Them.” About the same lime he 
began to write .semi-popular articles on variou.s 
nevv fossils received by the British -Museum, and 
made several valuable contributions to the Intel- 
lectual Observer, the Popular Scierice Review, and 
other journals. Among these may be specially 
menifonod hts, general account of Archaeopteryx 
in Me contioued to prepare notes on new 

features exhibited by^ fossils of all kinds added;^ 
the ctju!^utn, tlftd among the ’^rlii^ 
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j description of the skull of the mammoth found at 
j Ilford, showing for the first time the true inward 
1 curvature of the tusks. He was especially inter- 
j ested in the mammalian remains discovered by 
I .Sir Antonio Brady in the Pleistocene deposits at 
I Ilford, and he wrote an introduction to William 
i Davies’s catalogue of llie ('olleiMion piihlished in 
i 1874. He also dcvotc<l much attention to the later 
i mammalian nanains found during the excavation 
’ ol reservoirs in th<‘ valley of the l.ca, and he con- 
i iribiiD'd an account of the ancient fauna of Essex 
, to the Proceedings of the Essex l-'icld Club. One 
I of lus later papers of the same series contained 
j a description and discussion of a nearly complete, 
I skeleton of the extinct .Sirenian Rhytiha from 
i Behring .Straits, which was published by the Geo- 
i logical Society in 1885. 

' From the beginning, however, Dr. Woodward 
1 made a very special study of the Crustacea, 

I and his chief contributions to science arc detailcc,! 

; de.scriptlpns and comparisons of extinct representa- 
I lives of this class. In 1803 be published his first 
j paper on a Macruran from the Lias of Lyme 
I Regis in the Quarterly Journal of the Geological 
Sociclv. P'rom 1865 onwards he prepared several 
! reports on Britisli P'ossil Crustacea for the British 
j Association. Between iS 6 t 3 and 1H78 he published 
I his well-known monograph of the Merostpmata 
! under the auspic'cs of the Pal'tVonlographical 
Society. In 1877 he contributid to the British 
Museum catalogues a list of the British Fossil 
’ Crustacea. In 1883-84 he wrote again for the 
1 Pala?ontographieal .Society a monograph of 
i British C'arboniferous Trilobiles, and afterwards 
I joined Prof. T. Rupert Jones in a monograph of 
1 the British Palreozoic Phyllopoda for the same 
j society. So long ago as i<%s he co-operated with 
I Mr. J, W. Salter in a chart of the genera of Fossil 
Crustacea, and in 1877 he wrote the article on 
Crustacea for the ninth edition of tlie Eneyelo- 
paidia Britannica. He also made a special study 
of many other arthropoda, and published several 
papers on insects, arachnids, and myriapods from 
Carboniferous formations. 

tor. Woodward’s influence on the progress of 
’gteblojgw and palteontology was by no means con- 
^ned w his In 1864 he joined Prof, 



94 


f . Rupert Junes in fiyunding the Gedlo^kal ^ 

'.me, and Iroin the beginning of 1865 until the 
end ul he was jU' sole editor. He thus pro* 
vided a valuable mediutn lor publication, of which 
due advantage was talten by nearly all British 
eulogists. His kindly advice and able editing 
encouraged and aided his contributors, and the 
adequate^ presentation of the results of much re- 
search is due to his experienced guidance. As 
keeper of geology in the British Museum he also 
continually stimulated workers, and the series of 
descriptive catalogues of fossils published under 
his oificial direction furnished \alua}>le aids to 
progress. Nor d»d Jhe overlook the hmateur, 
whose sympathy and watchfulness can do so much 
lor geology. He added explanator> diagrams 
and descriptive labels to the exhibited collection 
of fossils, and made the guide-books irtore attrac- 
tive by pn)viding them with illustrations. His 
genial personalily made him hosts ot friends, who 
were ever ready to do the museum such service 
as was possible. 

Dr. Woodward also took an active part in the 
work of several scientific societies. He joined 
the (rCHjlogical Society in 1864, became president 
in 1894^6, and was awarded the Wolla.ston 
medal in 1906. He was elected a follow^ of the 
Rdval Society in 1873. For several years he was 
a member of council of the British Association, 
and he presided over the geological .section at 
Mattchester in 18H7. He was an especiall} active 
honorary member of the (Icologists' .\ss(x:iation, 
of which he was president in i87v-75- He suc- 
ceeded Prof. Huxley as president of the Palteonto- 
graphical Sof'iety in t8(}5, and occupied the chair 
Lihtil hi.s death. He was a founder and the first 
president of the Malacological Society. He also 
iiccamo president of the Ro)aI Microscopical 
Society, and for many years v\as one of the vice- 
presidents of the Zoological Society. He received 
the honorary degree of LI,. I), from St. Andrews 
in 1878, and wms honoured abroad by election to 
(he foreign membership of man\ soeietie.s. 

In 1857 Dr. Woodward married Miss 
Hllen Sophia Page, of Norwich, who was an able 
helpmate during the w'hole of bis career, and 
clo.sely associated with him in his work. She 
died in *1913, and her memory is treasured by 
those who had the good fortune to attend the 
frequent hospitable gatherings at her home. The 
eldest son was for some years Government Geo- 
logist of Western Australia, and ihti .second son 
began a promising career in zoology at the Royal 
College of Science, but both met with a premature 
death. One of the five daughters, Miss 
Gertrude M. Woodward, has rendered valuable 
service to palaeontology by the admirable draw- 
ings with which she has enriched many works 
during the past thirty-five years. 


It i.s wMth much regret that wc have to anpouncie 
the death of Lieut. -Col. Sir Peter Johnston 
Frkyer, which took ^ace 0^ Friday 
tember 9. Sir Pctcf waA in and teH 
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coived his wiy cducRtion at Smith's 

‘.Cdilege> GaHay. Pof his medjjcat training he 
went to, UnivenrHy College^ pbbfin, he 

obtained his M.D. and MXh. iti 1^4; he. also 
studied in Paris. In 1875 be \vas^,appoim€d tO 
the Indian Medical Service, in which he' 
with distinction for % number of year^,, 
being appointed to represent India at 
International Medical and Surgical Congress 
held at Rome in 1894. He wa.s thfe 
cipient of the .\rnott Memorial Medal 10 ^1904 
for original work in surgery. After retiring; from 
the Indian Medical Service Sir Peter set up ih 
practice as a consulting surgeon in London, and 
also acred as consulting surgeon to Queen Alex- 
andra’s Military Hospital and to the Eastern 
Command, He was best known for his work on 
surgical diseases of the urinary system, artd par- 
ticularly of the prostate gland, in connection with 
which he devised the operation now In general 
use for its removal in ca.*>es of enlargement For 
his services to the community he was created 
-C.B. in 1917, and advanced to K.C.B. in 

the same year. 

h\ the death of Major G. H. Norman, at the 
Cambridge Hospital, .Aldershot, aviation has lost 
one of its few scientific enthusiasts. An unusual 
combination of knowledge with expertness 
as a liver had marked him out for important 
research under the .Air Ministry, and one 6f his 
recent striking successes w'as the nuedysis 
of the causes of fire in aeroplanes, particularly 
after n crash. Fhe more important defects 
wTre soon detected, and remedies for them 
suggested and put into effect. Before his death 
the point was reached at wliich a number of 
equally probable causes were shown to exist, 
and attention i.s being direi ted to their elimination.' 

Recognition of Major Norman’s activities came 
early in the war, and his services in developing 
aerial gunnery were of great value. His efforts 
led to the simplification of sighting arrangements, 
and followed from a recognition of the limitations 
peculiar to fig-hting in the air. 

\Vk announce with much regret the deaths on 
September 6, of Mr. G. W. \\ acker, F.R.S., at 
! the early age of forty-seven years. 

The death is announced, on September at 
the age of seventy-two years, of the Rev. J./B* 
Lock, senior fellow and bursar of Gonville 
Caius College, Cambridge, the author of many 
well-knowm school books of mathematic^. 

We regret to learn of the death, on AugiiS<?;24, 
of Dr. J. .a. Allen, for thirty-seven a 

member of the staff of the American. of 

Natural History, New York. ' 

The death took place on ^ept^b^r 4liV|he 
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Tkb ipeetitife of the British AMOtiahon 

ha? ^ttC^^ssfur beyond even the most sanguine 
antlctp^tion$^ Tbc membership has reached nearly 
2$oo^ aod all the sections have been largely attended, 
particularly during the joint discussions. These have, 
indeed'^ i^en so attractive that apparently the future 
practl^Eil .pt^hlem will be to find sufficient halls large 
enxfughVto accommodate the members who wish to be 
pre^t At them. It is much more easy to provide 
meetlng'*pt£tces for a number of small sections than 
scver^il large halls each of which will hold 400 people 
or So lor a joint discussion. The success of the present 
meeting is largely due to the untiring devotion of 
Prof. J. H. Ashworth, whose intimate knowledge of 
the \Vork of the Association made him an ideal local 
secrietary. Sir Edward Thorpe’s temporary indisposi- 
tion, which prevented him from rending his address 
in person, was much regretted, but we are glad to 
knotflfctbat Sir Edward is expected to be about again 
io day or two. Next year’s meeting at Hull will 
begin on September 6, and the president will be Prof. 
C. S. Sherrington, president of the Royal Society. 
The -annual meeting in 1923 wull be in Liverpool, and 
that in 1924 wdll probably be he'd at Toronto. The 
new rnembers of the council of the Association are 
Dr, F. W. Aston, Prof. H. J. Fleure, Sir Joseph 
Petavel, Prof. A. W. Porter, and Prof. A. C. Seward. 

A j^RNERAL discussion on “(Catalysis, with .Special 
Reference to Newer Theories of (^'hemical Action,” 
be held under the auspices of the Faraday Soci<*ty 
^ on Wednesday, September 28, at the Institution of 
I Electrical Engineers, V^ictoria Embankment, W.C.2. 

} The discussion will be divided int(* two parts. Part 1, 
beginning at 4.30 p.m., will deal with “The Radia- 
tion Theory of Clviuical Action,” and it will be 
opened by Prof. J. Perrin. Part 2 will be concerned 
\yUh ” Heterogeneous Reactions.” It will be ojjcncd 
by Pr^f* I. Langmuir. Among those expected to take 
part ill the procec'dings arc Prof. Arrhenius, Prof. V. 
Henri, Prof. E. C. C. Baly, Prof. F. G. Donnan, 
Prof. W. C. McC. Lewis, Prof. A. Lindeniann, Prof, 
A. W, Porter, and Dr. E. K. Rideal. Fellows of the 
Chemical Society are invited to attend the meeting. 
Othef* interested in the subject may obtain tickets of 
adrhission from the secretary of the Faraday Society, 
io Efisei: Street, London, W.C.2. * 

Ti^ annual meeting of the British Mycological 
Society- will be held at Worcester on September 19-24. 
On^; September 21 Mr. Carleton Rea will deliver his 
pr^idet^ttal address entitled “A Brief Review.” On 
September ^ a discussion will be opened by Dr. 

E. J. Butler on “ITie Amateur in Relation to British 
My«ok>^,” and a paper read by Prof. A. H. R. 
BuHef^oa. ”The Chemo-taxis of "^Slug's in Relation 
to On September 23 a paper will be read 

by J. *Ramsbottom on “The Origin of Ssipro- 
phj^ism Jn Plowerirtg Plants.” 

of ' -^iebitore -and ^ 


Streathai^i to the Najtional InteHtulo of Agricultural 
Botany, Cambridge, and that all ' obmiPunications 
should in future be addressed to the Ofbeer, 

Ofticial Seed Testing Station, Huntingdon Rond, 
Cambridge. 

In the August issue of the Jourual oj HflUnic 
Studies Mr. K. N. Pryce describes a remarkable 
Minoan bronze statuette in the British Museum. The 
earliest date to which it has been traced h *885. 
when it was included in the category of “unclassified 
or suspedt bronzes,” but it may p<'ssibly have entered 
the museum a hundred or a hundred and fifty years 
ago. Only quite recently its significance and value 
liave been realised by comparison with other speci- 
mens of Minoan art. 'I'ho heiglit of the statuette, 
including the base on which it stands, is 8J in. The 
dress, by comparison with an Egyptian representa- 
tion of a Minoan envoy on the tomb of Rckhmara at 
Thebes, belongs dearly to that period. The remark- 
able feature in the stjituette is that instead of the 
middle hair lock it seems to bear the figure of a 
snake, which associates it with the Minoan Snake 
cult. The worshipper — for the figure docs not repre- 
sent a deity —is apparently standing in an attitude of 
.stiff reverence before the shrine of the goddeSs, with 
wliom he enters into communion by wearing her 
emblem. 

In the August issue of piscovery Miss W, S. BlaCk- 
man giv#*s an account of the mourning rites of 
Musulmans in the province of Asyut, Egypt. Every 
Friday 'women, sometimes accompanied iy their 
male relatives', visit this desert graveyard, ^311 at the 
graves, and distribute large basketfuls of bread. 

(. uriously enough, Lanr in his admirable account of 
death rites in his “Modern Egyptians” does not 
describe this rite, well known in other places, as in 
India, under the name of Ziyarat, or “visitation.” 

It is obviously a survival of the animistic rite of feed- 
ing the dead. The rite, which has been handed 
down from the ancient Egyptians, is known as Prt, 
“coming forth ” or “going up,” and the reproduction 
which Miss Blackman publishes of an ancient Egyp- 
tian painting representing a woman wailing by the 
tomb of a dead relative closely resembles the photo- 
graphs which she gives of the custom as it is carried 
out in modern Egypt, 

During excavations made at Middlefon-on-thc- 
Wolds recently in connection with a whiting works 
there, a square grave cut into the chalk, which 
measured 3 ft. each way, \v.as found, and adjoining • 
it a long V-shaped trench. Thi* owner, Mr. E. B. 
Lorheringfon, communicated with Mr. T. .ShCppnrd, 
of the Hull Museum, and the trench w.m carefully 
excavated. The grave contained a human skeleton 
in a crouched position, on one arm of whicH' was an 
iron bracelet carrying luo large bone beads. In the 
same grave wa$ a massive bone ring made from the 
bf an of a red d^er. This measures 

remarkably wcH made, resembling 
frbm Africa, pottery found 
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111 .isMxiation with the burial consii»t« of epical grey- 
wate turned on a wheel, and the rougf^ hand-made 
dark pottery rttade from the Kimeridge clay,* contain- 
ing white fragments of grit, etc. The trench yielded 
numerous pieces of pottery^ a part of a red deer 
a/ith r pick which had been cut by a metal instru- 
ment, and bones of horse, ox, pig, sheep, and dog. 
The remains point to the hill upon which they were 
found having been occupied by the Romans in the 
second or third centurv. The trench excavated was 
only one of a numher vUilde. The objects excavated 
have l)ecn placed in the museum at Hull. 

With referfmee lo th<; Note in Nathre (August iR) 
describing a catalogue of specimens of tapa or bark- 
cloth recently acquiied by the Pennsylvania University 
Museum, Mr. (/has. ], A. Howes writes from 
36 Havelock Road. Earlham Road, Norwich, that he 
possesses a copy of this rare wmrk, but the title-page 
setMris to differ in some particulars from that of the 
Pennsylvania copy. In Mr. Howes’s copy specimen 
No. 18 is described as "the very finest of the inner 
coat of the mulberry wore hv the chiefs of 

Dtaheite.” The collt'ctor iirttes, regarding this speci- 
men, that some soninen were sent to fetch fresh pro- 
visions, and one of them met some children at plav. 
One of them, a girl, snatched at the red feathers 
w’hirh he had stuck in his cap. He at once took them 
out and presented them to her. In the evening she 
came to the shore, and, singling him out from his 
companions, gave him thi' jiiece of cloth from which 
this specimen was cut— " a true sign of gratitude in 
these people.’' 

In a short article contributed to the Memoirs, of the 
Manchester I. iter, ary and Philosophical .Society 
(vol. 64,, part 2) Major Leonard Munn discusses the 
ancient minex and megaliths in the Hyderabad State. 
'I’he writer attempts to cover too much ground in a 
short paper, but be gives some interesting informa- 
fiom In corroboration of Prof. Elliot Smith’s theories, 
he finds the stone monuments closely connected with 
ancii'nt gold-mines, but of many of tliese (he sites are 
now forg<Hten. Enough rt'mains to show the p*r- 
severance and Intelligence of the early miners. 
"Unless anyone has visited Hydetabad State, or, in 
fart, Southern India, they cannot form any idea 
of the abundance, the extent, or the pureness of its 
iron-ores. No section of the geological sequence 
exists in w'hich iron does not occur.” 

Thk Oold Coast Survey Department, which appears 
to have been suspended during the war, w'as re- 
opened in the latter part of iqiq. The annual report 
for 1920 by the Surveyor-General, Lt.-Col. R. H. 
Rowe, has now' been published, and shows much 
progress in the Department. The principal work was 
tlie completion of I he topographical survey of the 
Colony, of which several .sheets have already been 
produced on a .scale of i ; 12^,000. During the year 
an area of 1200 square miles was surveyed. It is 
hoped shortly to undertake the reproduction of the 
sheets in the Colony, and buildings are b«in^ erected 
for this purpose. A school for the instruction ^of 
native surveyors was to be opened this year. 
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I Til« (iJeological Survey has just issued vol. ly of 
the special Reports on the Mineral Resources of 
Great Britain, the present volume being bsued under 
the auspices of the Scottish Branch of the/ Survey. 
Tn this volume an account is given of the occurrence 
of the ores of lead, zinc, copper, and nickel in Got- 
land, the bulk of the work having been done by Mr. 

I O. V. Wilson, whilst Dr. S. Flett, now Director 
of the Survey, has written the chapters on Caithness 
and on the Orkney and Shetland Islands. The WOfk 
is exceedingly well done, and .show.s much pamstidclng 
; study and research. It brings out, however, only too 
clearly the unfortunate fact that from the economic 
point of view' the occurrenci's of these ores in ScoU 
land are practically negligible. The Only ore which 
occurs in any noteworthy quantity i.s that of lead> 
and this is due to one single mining district, for as 
such Wanlockhead and Leadhills may fairly be re- 
garded. (hough the former lies in Dumfriesshire and 
the latter in the adjoining portion of Lanarkshire. 
During the period 1850-1020 the total product^n of 
lead from Scottish mines was 180,271 tons, of which 
the mining area above-mentioned contributed no 
fewer than 172,000 tons, the production from each 
group of mines being about equal. Similarly, the 
largest annual output of lead from Wanlockhead is 
given as 2578 tons and from Leadhills as 2600 tons, 
W'hilst no other mine in Scotland has reached an 
annual output of 400 tons. The present report is, 
therefore, more interesting from (he geological than 
from the economic aspect, and Mr. Wilsort has 
devoted much attention to the mcKle of origin of the 
depcisils and to the vein-filHngs. A considerable 
number of the miner.ils present are .secondary in 
nature, and reasons are given for considering that 
the reactions causing secondary solution and deposi- 
tion of certain of the ori's arc probably still in opera- 
tion. It is to bo regretted that the scope of this 
report was not somewhat widened so as to include 
all metallifeious minerals (with the exception of the 
ores of iron, which h.n\e already been fully discussed). 
This could have been done without adding much either 
to the labour involved or to the bulk of the report, 
and it w'ould have been convenient to have had the 
occurrences of gold, for example, properly classified 
and fully described ir*'tead of finding merely casual 
references to its occurrence. 

The Weekly Weather Kepori of the Meteorological 
Office for the week ending August 27 gives a sum- 
mary of temperature, rainfall, and sunshiny for^thc 
summer season obtained from the values for the 
thirteen wrecks from May 29 to August 27 for the 
several districts in the British Isles. Jbe highest 
mean temperature for the summer in any district was 
62- 1® F. at the English Channel stations, and the 
second highest was for South-East England. 

The mean temperature was above the normal in all 
districts with the exception of North and EaSU Scot- 
land, the greatest excess being 2 3° F. ip th^ K^land 
Count iesi The rainfall was decidedly less than 

L norift^l e^tcept in Wesjt ^wtland. total 

'. rainfall fo** the summer season ,was^2^ In- foc S^tb- 
England, which is 3*98 in. Tees jthah the^ thirty- 
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five-year no«*mftl and only 34 P^*' average. 

The neat wnalleat total was 2 20 iiu for East Eng- 
land, wJaich .JS '4H3^ in. less than the normal and 
35 per cent of the average. At the English Channel 
stations the total was 3% i»^-* ’^’hich is 2 52 in. less 
than the nOrmal and 60 per cent, of the average. 
Bright sunshine was in exce.ss of normal in all 
districts except North Gotland, the greatest amount 
of the possible deration being 53 per cent, at the 
English Channel stations, followed by 47 {>or cent, 
in South-East England and 46 per cent, in South- 
West England. The Greenwich values for the civil 
day published in the weekly returns of the Kegistrar- 
Gcfieral give the average temperature, mean of 
maximum and minimum, 64-2^ F. for the three 
summer months combined, the respective mean.s being 
June f>o3^ F., July 685^ F.. and August 638"^ F. 
The excess on the average for thirty-five years for 
the whole summer is 2 2® F., for June 0-4® F., for 
July 50® F., and for August 1 2® F. The rainfall 
for the three summer months combined was i 2g in., 
the total for June being 046 in., that of July o 15 in., 
and that of August o-68 in. The deficiency for the 
summer on the average for roo years is 5 42 in., and 
the total is only 19 per cent, of the average. Smaller 
falls have occurred previously in each month, but 
onlv once in July, in 1825, when o 10 in. fell. The 
fall for the whole summer is the smallest in the 
last 105 years, the next lowest being 136 in. during 
the summer of 1818, followed by 250 in. for 1864. 
The .sunshine for the three summer months at Green- 
wich registered 222 hours in June, 286 hours in July, 
and 179 hours in .August, in all 687 hours, which is 
<)2 hours in excess of the normal for the summer 
season. 

Char IS showing ihc deviation of the pressure and 
temperaturt* from notnrd values for each month and 
for the year 1910, based on observations at land 
Stations- generally t'.so for each 10° square of lati- 
tude and longitude— liave just been i)ublished by the 
Meteorological OTice under the title of “Roseau 
Mondial, kjio. ” The charts have been prepared to 
illustrate the tables which were issued in 1920, and 
a similar volume of charts for igii was j)ublishcd in 
1916. The late war has rendered it difficult at 
present to obtain data for the later years. This world- 
w'ide meteorology will add much to our present know- 
ledge of Weather changes, whidi in many respects 
are exceedingly intricate ; it is by such world-wide 
information that we may eventually hope to forecast 
for longer periods than is possible at present, and in 
time, peihaps, we may foresee the character of a 
coming season. Atmospheric-i)rcssure lines of equal 
deviation from normal are given for each five milli- 
bars, and for temperature the individual deviations 
are plotted for each station. In this volume if has 
not beep found possible to represent graphically the 
deviation of rainfall from normal. Among many 
other questions of interest, such charts may rendei^ 
it possible to form setnte idea as to whether the pres- 
sure. oftho atmosphere is always practically uniform 
over the WOJfJd as a whole ; the charts in qilestion 
^ would to suggest 'that it is,.buf a more ifiJtailed ' 
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examination must be made to sub,stnntiate ,such a 
\7onclusion. 

Titft September issue of the Philosophical .Uiigu-ufu* 
contains a pap<^r on “The Effect of Teniperature on 
the Rigidity and A’iscosiiy of Metals ” by Messr.". 
Kei lOkibe and Sukeaki S.ak.d, of thi* t Iniver.sity ,of 
.Sendai, Japan, w'hich appt'and in vol. 10 of the 
Science Reports of that lbdv('r.sit v. The method 
used hv the author.^ is that of torsional oscillations 
of a w'ire 25 cm. long and o 0 to n 7 mm. diainctru', 
suspended vertically in a tube' lurnaee ele<iricallv 
heated to 700® 8r>o® (". In all the thirteen metals 
tested as the tenifw'raturo rises the rigidity det leases, 
according to a parabolic la.w whuh would make the 
value zero at lh<' melting ].K>int. 'Phi! decrease at low 
temperatures is small for metals with high melting 
f>oints, but becomes raf)id near the melting points in 
all eas(.\s. The viscositv as determined on Honda’s 
theory fiom the logatilhmic decrement of the Oscilla- 
tion increases rapicllv as the temperature rises up to 
the melting point, but in the case of rnctnls with high 
molting points there is a range of temperature below' 
too® (b within which the \iscosity clecrenses .slightly 
with rise of (emp<^'ratu! i“. 

In a note on p. 502 of Naturr for June 16 we 
directed attention to the. conclusion of Mr, T. E. 
Eckcrslcv that the main source of the trouble iri the 
dctermin.'ition of the direction from which a radio 
message comes during the night is th(; wave reflected 
downwards at the under-surface of an outer con- 
ducting layer of the atmosphcie. In the. August issue 
of the Radii) Rentcw Messrs. G. M. Wiight and S. IT 
Smith, of the Marconi Research Department, describe 
observations on the night behaviour t>f the heart- 
shaped polar diagram obtained bv combining a single 
frame wnth a vertical aerial, and find that it agrees 
with the IT fleeted- wave theory. It shows further that 
the reflected ray is in a verlical plane and that its 
angle of incidence is small. In these circumstances 
the minimum of the hcart-shajMjd diagram gives the 
correct hearing of the transmitting station, whether 
night disturbances are present or not. 

The paper on the magni'tic electron which Prof. 
A. H. Compton, of the llniversily of St, Fouls, con- 
tributed to the American Association for the Advance- 
ment of .Science in December last is reproduced in the 
August issue of the Journal of the Franklin Institute, 
After pointing out that Langevin’s theory of diamag- 
netism is inadequate quantitatively and makes dia- 
magnetism transient instead of permanent, Prof. 
Compton show's that the e vidence is in favour of the 
negative electric charge being the prime cause of the 
magnetic property of the molecule. His owm oh-* 
servations on the pas,sage of X-rays through, and 
their reflection from, magnetised crystals show no 
evidence of the orientation of the molecules by the 
magnetic field, which present thcorws of magnetisa- 
tion postulate. He considers that the electron 
spinning about an axis through itself like a small 
gyrostat is more likely to b« the ultimate magnetic 
than either the atom or the molecule, and 
thinks that the spiral form of path w'hich is so 
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frequiTit in the case of cathfxfe or /Sprays in ak sufw 
f>)ris his view, ’ !/ 

A lURiHKR contribution tO the sMy t>f 8»e African 
rifi valleys and their tvoHd-relations will be issued 
shortly by Messrs. Seeley Service and Co.> Ltd., In a 
«uvv work by Prof. J. W. Gregory, entitled “The 
(ieology and kift Valleys of East Africa.” Its object 
is 10 show the continuity of the rift valley from Pales- 
tine to south of the Zambesi, with the exception of 
) slK>rt gap in the southern part of the Tanganyika 
territory*, Tl\e work also summarises the volcanic 
history of East Africa, and shov\s tliat the rift valleys 
have been formed by a sti ies of earth movements 
connected with the foundering of the Indian t')cean. 
I’hese movements began in the Cretaceous, and have 
lasted until quite recent times, borne movements in 
connection with them are probably still in progress. 
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1:he now list of "ftn'thcoitling books just issued by 
Methuoft and C<xv Ltd», contains a number 
of works ^dating to juibject of r^tMty. via:*;-- 
‘*Space-~-Tirn^Mau^/» PiSof. H. Weyh tran^latdd 
by H. L. Brose; ” Einstein , the Searcher : His^ Wor^ 
Explained from Dialogues wdth Einstein,*’ A.* 
ko>vski, translated by H. L. Brose; “.An Intrp^tion 
to the Theory of Relativity, ’^L. Bolton; “ I^lativit^ 
and the Universe,” Dr. H. Schmjdt, translated by 
Dr. K. Wichmann ; “The Ideas of Einstejii’s 
Theory,” Prof. J. H. Thirring; “ Relativity ■ and 
Gravitation,” by various writers, edited by J. Mi 
Bird; and ” Ihe Fourth Dimension Simply Ex*« 
plained,” a collection of essays selected from 'those 
submitted in the Sactitific American’s prize cont*&st; 
with an introduction and editorial notes by Prof. 
H. P, Manning. * 
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'Jhb Brioh' OiijKrr of Aroi sr j.-.litr. .Var/i. 
No. 5118 contains a further observation of this object 
made at Plaucn, Vogtland, by the daughter of Prof. 
E. Kaiser and several others. It appeared like Venus 
at its gri'atest brilliancy, low in the evening sky 
shortly' after sunset, position with logard to dis- 
tant terrestrial objects was accurately noted. At 
G.M.T. 7h. icm. its azimuth w*as 98° 226' from south 
to west, and its apparent altitude 2*^ 359', or 2^ 21-9' 
corrected fpr retraction. Plavtcn ‘is in N. la't. 
:;o° 29' 45^, long E. Greenwich 12° 7' u"; Prof. M. 
Wolf dedttces that the K.A. of the body was 
nh. 6'7m., N. derd. 7'^ </• This gives longitude 
1650'^, N. Iftt. 1*^ 20'. It may be mentioned that the 
place of Jupiter was K.A. iih. 239 m., N. deck 5° 6', 
but it does not seem possible that this could have 
been the body observed. 

The Lick Observaton positic^n at thM.T. i^h, was 
about R.A. «ih. 22m., N. decl. or longitude 

138<^. N. lat. 

It i.s to noled that the object ^ihserved in Eng- 
land was much c'oser to the sun (estimates of dis- 
tance 6^ and 4° respectively) than the I’lauen object, 
so that an element of doubt remains. But the latter 
observation w'as made in a much more exact manner,' 
so it deserves greater weight. If we assimie the iden- 
tity of the Plauen and f.ick objects, and that the 
motion was parnbolic, then the maNimum distance 
from the e»arth on Augiist 7 was 0005 astronomical 
Units, or about tw*ice the mexm’s distance. It appears 
unlikelv that a comet at (his small distance would 
have such a well-defined stellar appear.mce. ‘ 

EiNSTKiN’ij Kfai A( HtvvFMKNi'. The Fortnif^htly 
Review for September contains an article with the. 
above title by Sir Oliver T.o<lge, in which he alludes 
to the awmkening of interest in relativity brought 
about bv Einstein’s visit (o Engl.and and the publica- 
tion of l.ord Haldane’s binik, which extends the doc- 
trine to a wider field than that of kinematics. 

Sir Oliver T.odge notes that the more ardent rela- 
tivists treat the subject from a jHirdv geometrical 
t>o!nt of view, and endeavour to eliminate all refer- 
ettce to physical l.iw*s. For exant pie, they suggest 
that th.c speed of .a falling apple mav be equally well 
.ittrihuied to the earth, and that the diurnal rotational 
inove.inent mav l^e aVrvbed to the heavenly bodie*' 
tlu’mscU'Cs. They minimise their rcferemces to the 
alhcl*, of them denying its existence. He depre- • 
cates these methods of tVealrrient uiillkfly to lerid'' 
to advance in our ‘knowledge, oT uhWerse. ‘ For" 
Ills own part he Expresses dn .WdeOP ' ; 
oxdity of tjie .'ether and its assoclfttiort with electricity 
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and matter. He gives a brief rhunU of the work of 
Clerk Maxwell (extended by Larmor, Lorentz, and 
Thonison), referring in particular to the relation con- 
necting the electrostatic and electromagnetic units 
with the velocity of light, and passing on to the' 
Loren tz-FitzGera Id contraction, wnich plays an im- 
portant part in the equations of relativit}*. 

He urges the retention of the Newtonian conception 
of force in celestial mechanics, the simple haw*' of in- 
verse squ.ares being amplified by the addition of the 
terms arising from tlie change of inertia with motion. 
He expresses his admiration at the skill which 
succeeded in reducing the action of forces to formulas 
in pure geometry; nevertheless, he considers that one 
is thercly introducing complexity and departing from 
the realities of Nature. However, throughout Ae 
article there is nothing but praise for Einstein's 
achievements, and criticism is merely directed .against 
the method of expressing them. 

Nnmr.AK Links in ScFriRi’M of R Act ARir.— The 
detection of the l>right nebular lines at 4363, 4471 
(helium), 41)58 , 4959, and 5007 super; loscd on the Std 
spectrum of this star was announced in 1919 by Mr, 
Paul Merrill, who gives an account in the Astrophys, 
]ourn. for June of his further reset'irches on the spec- 
trum. Four spectra are teprodured, three of which 
were taken about a month before maximum (irragni- 
tude 8 a to 70), and the fourth foi-tv-seven days after 
minimum (magnitude 102). The first three show, a 
continuous spectrum with the customary lines .and 
tyands of the Md type, together with the live bright 
lines. The fourth shows the bright lines quite 
strongly as at maximum, but there is no trace in the 
reproduction of a continuous spectrum, and it is noted, 
that it w.as piaciicaily absent even with considerably 
longer cxposuies. 

There is also a comparison of the displacements of * 
(he tw'o spectra on the plates taken near maxirpum* 
The Md bright lines give -33 km. /sec., Md absorp- 
tion line*; -19, nebular lines exce|)t 4363 -lo, kind 
4363 nebular -25. A statistical investigation Oil' 
the stars of Md ‘spectrum is being undertaken in the, ' 
hope of determining w’hether the bright lines 5 0^ ;thk 
absorption ones, or neither, give the correct radiaJ. 
velocity. Many of them, including Mira 
the same relative displacement of cibout ^ kJtV/fjwjc'* 

Mr. , Merrill suitpects that the appe^rjan'^ 
nebul^ lines, in ^ spectrum "PfiR 
taken pleici? ‘qujte the 

The^ lines are observably 
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with the brambles CRubusk 
i (ftJeracium), and certain other polv- 

mOrpWe has long furnished serious problems 
botanist. Darwin spoke of the kind 
of viability which these genera show as “ indetKm- 
dent oh the conditions^of life,” nieanini? th.at the 


British <wd riyb^ 


dent ot the conditions^of life,” meaning that 'the 
differences exhibited ^tre “of no service or disservice 
to the species,” and are therefore not directly subject 
to natural selection. .Modern geneticists would largely 
agrCc with that point of view. 

In two rewnt papers ( 4 fmo/s o/ Boianv, vol. ic 
p. iw, and Trans. Nat. Hist. Soc. Northumberland. 
Durham, and Newcastle, vol. 5, part 1) Dr. Hai rison 
and Mws IJlackburn have thrown a great deal of light 
on tlte polynwphic condition which has long puzzled 
students of British roses. Their results are based on 
a careful study of the roses of northern England in 
the field and a cytological investigation of their 
chromosomes. This type of combined cytological and 
experimental investigation has already elucidated the 
nature of the variability in such genera as CEnothera 
application to other groups is 
prwabiy the most promising field in present-day genetics. 

Contrary to the early studios of Strasburger, the 
fundamental haploid number of chromosomes in the 
genus Rosa IS found to l>c seven. In Rosa arvensis 
and related forms the diploid (zx) number of chromo- 
is fourteen. T hose forms show normal for- 
hlisation, and the meiotic divisions are free from 
iiTegularities. I he group of forms to which R, 
binelUfpUa, L,, belongs is tetraploid, the somatic 
lumber of chromosomes being twenty-eight ^x). In 
hes^ forms also the meiotic divisions are for the 
most part normal, and fertilisation is necessary. 

f®''!'! pj rosc«.form a parallel to the 
; dif^oid .and tetraploid types m species of ffinothcra, 

I 1" . is known to have originated bv 

f mutation m tEnolhcra, it has probahlv originated iij 

^ group of roses 

kno'tt n as \ illos® is also tetraploid, but that these 
roses haic origlnaled in another wav, probably as 
hybrids, IS shown In the holiavimir of their chromo- 
sounds, for insiend of forming fourteen pairs in the 
r^MctJon division there are seven pairs and fourteen 
single chromosomes. 

Perhaps the most interesting arc the pentaploid 
( 5 ^) roses, of which four groups are recognised, mn- 
tmning such species as R. ivlves/ris, R. tubieirio^a 
cam/o/fa. These have thirty-five somatic 
Chromtwomes and twenty-eight in the reduction divi- 
Of the latter bodies seven are pairs or bivalents 
fhf ^ '''' univalents, thus making up 

bivalents are almost invariably 
surr'ounded by the uni- 
probably alt 

Wiginated through crossing, as is indicated by the 
D^avtour of their chromosomes, among other things 
.divisions following this manner of 
h? X familiar irregularities 

fhlf chromosomes, with the 

1 pollen IS almost wholly sterile. Dr. 
has also shown experimentally that these 
^.^^T^fx^^aoiously. although producing 
'The presence of 

se'^v Pimpinellifoli®. which are 

contrary, looked upon as pure 
views of Ernst in a 
puWi^fld during the war; tlie 
-tInhdM I * li^gariied «|f a reau^t . 

.tutio^ <Wvelt^t^f(,:vTbe ji 


fi?^’ fwmy Uritisli 

‘his type thr<^,* northern forms he- 
clashing with the southern 
h,l tt changes ocairring per- 

haps at the beginning of the Olacial period. Other 

f formed even now, and 

e the .\fzehana' are thiMnschvs pentaploid ff:xl 
they must he the prtxluct of .still eUieT'e^fng! 
ihus It seems clear that a large pro|5ortion of otTr 
hybrids the characters of 
Mr^ •■'Pnniic'ic reproduction, 

hii'c (-’''cae I'hytol., ;o2o, p. i;^i) 

ivIi.-mI'*'^ '"TKi-' study of British roie 

hvhiids, and Miss Co’e (Hoi. Gazette, 11,17) has 
examined the pollen of American roses. 

Ihese and similar results obtained in recent vems 
raise several importanf questions. The first is, ‘of 

evokirkn" ‘‘'■"*“''’8 'P connection witli 

exolution. I he most extreme views on this subject 
have probably been held by I-otsy and Jeffrey. Both 
^'“^'^''"’8 that hybridi.sation occurs practically 
throughout the Angiosperms. The former, ^howex-er) 
wmuld .attempt to explain all evolution as the result 
® ‘hn-f hybridisation 

evni P*“vcd no part whatever in 

her 'iha?' in '\‘^’‘' 'f "cems 'veil to remem- 

unit wU he '’P„^’’-P«"‘'}u'ed plants the evolutionary 
unit will be a group of interbreeding forms differing 
from each other m various characters, the differences 
wh?/! crosses between hldjvidunl.s 
fon IS '■■■'''i.r-''''- t/ossing between related 

iluT 1 condition under wihich evolution has 

-d.n" ^ ' t” ^ open-pollinatod plants, but 

evlr '[h^i"'"’^ *•■ "*’' necessarily fSlow, how- 

IS the rouse of that evolution. Dr. 
Hams,),, and Miss Blackburn conclude that " hybriditv 
if ^oTm "ic evolution of socles,” 

ii ’T/ ^ results with the telra- 

ploid (4 y ) ro.ses of the group Pimoinellifolui*, however 
ndicate that after the telraploidy originate fwhether 
(tirough the stimulus resulting from crossing or not) 
■""'••'‘i™’*. "Hist ha^VTurred 
Acahi^ [1,7 present group of tetraploid forms! 
Again, tlip occurrence in various rose sr)ecles of micro- 
genes differing from each other in having full green 

probably he best interpreted as the result of what we 
now call parallel mutations rather than indicating 
orthogenesis, as Dr. Harrison suggests 
I Viewing these and rel.-ited farts as a- whole it 
i f *’'’!! '"Station and Crossing 'ari 

n ^7 history of man v 

plant genera, yet it does not follow that crossing is 

,u mutation. Even if this were the cisr 

they should still be regarded ,as separate phenomena' 

It IS a curious fact that in Drosophila, where the sexes 
fo 7 e Takl'''llLT^ crossing of in^dividuals must tbere- 
have generation, no one seems to 

have tried seriouslv to explain the mutations as a 

be™°sT'^?i°'’ hybridisation. This is prohably 

betnuse the evidence appears strong that nianvof" 

t*he*riirie’‘tbev°"'’ had their germinal origin at about 
the lime they appeared as external characters, i.e. in 
the immediatelv preeeding generation df germ-cells, 

relaiJ^ U^ general interest in this connection 

relalcs to the pollen sterility of hybrids. JeTTrey and 
his puoHs have claimed that the presence of bad 

Sf rmueh hybriditv This is the revival 

Of a much <^der view, anA studies of the pcJlen of 

Rubus, and other kenera have 
*?*• c^tention. Some of the 
H«ve bi^n severely criticised bv svstemnti.is. 
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who have shown that in certain cases only one species 
exist^ in a region where the presence of hfld 
is supposed to have proved hybridisation. Mesiirs. 
Itrainerd and Peitersen haVc made a study of tfte 
New Kngland Kubi (V^ermont Agric. Expt. Sta. Bull. 
N<j, 217), in the course of which they find much 
inhridisaiion and no forms with entirely gfXKl pollen; 
they are therefore inclined to accept this dictum. 
That “bad pollen” is unsafe as a criterion of 
hvbridity is idvown, however, by other results. For 
esample, T’rofs. (i.it<'s .md (I'XKlspeed (ViienfC, i(>i6, 
p. «:;{))» examining ilu* pollen of various Californian 
Species, found a variable proportion of bad j[>ollc*n 
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in Trillium the nearest relative of which 

-is in the Eastern States ; l)irm ocddentalis, the odly 
other species being in eastern North Aiiherica; and 
Scirliopus Bigelovii, a remarkably isolated g^hus of 
Lilincere, the only other species of th^ genus occurring 
much farther north. 

That sterility or fertility of pollen is an ii]berited 
character has been shown ig the sweet pea by Bate* 
son and in the velvet bean (Schirolobiuin) by Bellthgi 
and it is reasonable to conclude that the occurrence 
of bad pollen may result not cwily from crossing, but 
I also from mutation and friiin ph\ siological or environ* 
I mental conditions. ^ 


Geography in Austria. 


l^V PkoI-. (jiKENVILLh A. J. COLE, F.K..S. 


'PliE <ltS2gr.i{)hiLal bocielv of Vienna continued its 
octavo Mttteiiungcn thiuugnoui tiu; war-years, 
though the sl)b; Jcai.'icrlu Iw kontgliche perforce dis- 
appi‘ared from its title with the is'^ue of No. 12 in 
N(jvember, ipiH. Few contributions tould be ex- 
pected from Austrian travellers in unusual fields, hut 
the review's of current exploration in all parts of the 
globe have kept th(‘ members up to date. 'I'lie editors 
m t<)i4 wcie Dis. Frit/ Machatschek and Hermann 
Letter. 'J'lre former became solo ctlitor for i 9 t 5 » 
the latter acted from njtO onwards. One naturally 
looks at first for special studio'i arising out of waf'- 
coruiitions. As early as October, 1914, Obcrstleutnant 
Joset Paldus (vol. 57, p. 395] reviewerl the systern 
on w'hich maps are grouped in the Kricgsarchiv in 
V ienn.a. Ihis collection is rich in materials for 
stutU*nts of history, <md is by no moans restricted to 
maps that will Irclp modem armies in the field. It 
originated in an official military library former! by 
Prince Eugene of Savoy, whose Irequcnt crossings of 
tlio Alps, and rainpaigns from Douai to Belgrade, 
must have irnpressexL him dr'cply with the value of 
-cartography. The kindly ant (Krai Joseph H. 
organised a detailed survey of the Austrian lands, 
remarking that tf) rule well required an .art urate 
knowledge of the counlrv. So long as he lived the 
collection of geogrnphic.il m.iterial was carried on in 
a most libenrl spirit. I Iir? position t>f .\ustria soon 
raust-<i its military rartography to (‘xtend over ad- 
jacent lands, and Viennese maps are still our best 
authorities for .a large part of the Balkan States. 
The sheets of the brsautiiul map of central Europe, on 
the scale of i ; 200 , ixk), which are frequently revised, 
lire, moreover, among the best aids to travadlers in 
southern Crennany, northern Italy, Brvsnia, and 
Poland. OberstlcLiinant Paldus gives the date of in- 
( option of this sen<*s as i()tJ7; but the Szonvb.dthely 
shr et was issued in 1S07, and the present vvriter used 
many others In roari-journevs bclw'cen Vienna and 
S.irajevaj in tSon. d he previous 1 : 300,000 map,^ re- 
markable in its time, seems to have escafK^d mention. 

During the recent war .Nu^trian observers were 
able to penetrate Albania from the north. Baron 
Nopesa (v'ol. 50, p. 520, 1910) has utilised his col- 
lection of maps for an interesting summary of carto- 
graphv in the region, beginning with the coast of 
•* Dyrrachio ” about a.d. 250. The paper is illustrated 
by numerous drawings from maps of the Caftaro- 
bulcigno district, coming down to 1914. Eugen Ober- 
hummer (vol. 6t, p. 3*3. , clescribes a journey 

with Other members of aft intelligence-bureau during 
the occupation of Montenegro and Albania. He directs 
attention to the map of Serbift) i ‘ completed 

by that Slate in f88«; this was repeated, from 
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onwards, by an .Austrian evlition, in which the names 
are in Roman characters. Albania remained unsqr- 
, veyed ; Baron Nopesa looked forward to the piiblica- 
1 fion of Au.strian work done during the war. Mean- 
' while, many thing.s have happened, and the region 
1 has again eluded the embrace of .an interesteii group 
i of nations. Obersr Muberl Gln/1 (vol. 61. p. 497) 

I illustrates, by reproductions from the older sheets and 
1 the coloured and contoured now editions, the immense 
j improvements made in the maps of Serbia and Albania 
I under tlie stress of W'ar. 'Flic older issue.s might guide 
j troops along the highways, but were found useless for 
, tactical dispositions. E. Nowak tvol. 02, p. 2 ft, 

I 1919) describes progress made by the w\ar-geo]ogists 
• eastward from Durazzo and \ alona. One wishes 
I that pe.aceful international rebitions could ensure the 
I completion of the good work thus begun. 

! In vol. bi, pp. tx>9~4o, and vol. 02, pp. 25-40 (1919), 

I six authors tliscuss, from various points of view, 

I rnorphologirai, climatic, launistic, and anthropological, 
j how far natural boundaries can be assigned to Poland 
, as marked out by the peace-terms. H. Praesent, an 
the anthropogeographical article, points out how the 
I boundary bctw'ccn different types and grades of cul- 
ture strikes the eye as one enters Poland— at lllowo, 
for instance — in the absence of any morphological 
i feature. Even G.dicia, with the glorious city of 
I Krakow as a centre, has hung behind from a material 
' point of view, d he matter is nut entirely due to 
I political condititKis. Anyone who knows the village 
inns, as compared even with those of Hungary, wall 
i agree that Praesent’s observation is not inspired by 
! race sentiment. Indeed, such sentiment as is allowed 
I w'ithin the walls of the Geographical Society of 
I Vienna seems directe<l towards a distant and hypo- 
I thetira! England, figuring as a corsair on the seas. 

! Anthropologists, such as Josef Weninger (vOl. 61, 
j p. 143, 1918), took advantage of tlie prisoners’ camps 
I to study unfamiliar folk. The Georgians are especially 
; complimented on their understanding and on their 
I .sympathy with the spirit of research. 

Among historical studies Hans von Voltelini 
(vol. 59, p. r8i, 1916) gives a valuable account of 
the origin of the souiliern boundaries of Austria 
before the war, which, of course, serves to rectify $ome 
current judgmqits. There arc, for instance, svriters 
who forget that Trieste escaped in 1382 from warfare 
with Venice to the security of Habsburg rukf 
I remained under this “domination “ for more thiJh 
I hundred years. The Austrians^ however, did ffot be- 
j come long-distance seamen until the sixteenth Ofth'^urV. 
I Prof. Edpard Zenker contribute? paj^rs on 
[ roads of Austria. “ Karnuntum^^ind(^nii, ’! (vbi. 60, 
j 307, reminds how Kobte ic^urietn- 
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btTfd. 'Ve haked one golden evejiing at- the littfc j 
inn oi Petronell, an 4 praised the wholesome quiet of ) 
the spot. V.es*’^ ceplipd the ostler, ‘‘Marcus Aurelius [ 
[,>ved U WeHs** It was not until the next morning * 
that wO saw the tuihfr of Cariumtum by the road. j 
As an example of Euroj)ean study we may note 1 
hat IJriU Machatschek (vol. 6o, pp. 235 and 274) ^ 
ieseribcs the southern fljyiks of the Erzgebirge. This ! 
:hain must no longer be regarded as an Armorican ! 
iiiticUnal ridge, but has been determined by succes- > 
dve bulgings of the floor fron) Lower Oiigocene times i 
>nward8. Terrace-regions on the south represent . 
portions of the main gently curved surface that have 
>een lowered by faulting, and the well known vol- ^ 
•anoes that pr<^uce such variety in the landscape ! 
)re manifestations of earth-movements that con- 1 
inued into the Quartary (Quaternary) era. The ! 
evidence of such movements is seen in the stages by 1 
vliich the Eger Valley has been deepened. To turn j 
o farther fields, economists and politicians will find 
nuch of interest in H. Letter’s review (vol, 62, pp. 

114 and loto) of the present railway-system of 

Ifrica. The unfinished Cnpe-to-Cairo route now 
>ffers few attractions in view of the proposed cross- 
ut from Bukama, its present terminus, to the Congo ' 
mouth, a point quickly reached bv sea from England, j 
The numerous rveent developments from the coasts I 


of the Meditcrranet^n, tfie Red Sen, and the ^Indian 
Ocean are described,, and the dry detAiU soon link 
themselves ‘togethqr as a, romance, “Un tourbillon 
d© sable/* we Ot^ce said to our guidc> looking south 
over the Sahara, where a cloud tpse amottg tl\e 
dunes. “Pardon, monsieur,” he rej^Ued, “c/est le 
cheinin de fer.” The railway was going forward to 
Touggourt. 

Tl\e comprehensive paper by Diener on “ Die 
Groszformen der Erdoberflache ” (vok 56, p. 32t), 
lots) concludes that continental blocks and ocean- 
bastns have shown permanence, at any rate since, 
Permian times. Such work takes us itito wider fields 
than Eugen Oberhuminer’s Interesting discussion of 
imperialistic pcdicies (vol. 63, p. loi, 1020) or H. 
Massinger’s well reasoned attempt to define the boun- 
daries and the qualities of a Middle EurojX'an region 
(vol. 60, p. 437, *917). Both these essays In political 
geography provide much food for thought, and Has- 
singer’s remark on the mixture of race< between the 
.Straits of Dover and the Black Sea is worth Quoting : 
“Reiner Nationalstnat und Panslawismiis .slna Mlttel- 
europn freind und wirken bier unnatfirlich.” 

More illustrations are needed for papers dealing 
with natural features*, hut this defect must not he 
charged against those who have, done their best to 
advance knowledge through the war-time. 


Valence, 


I N an article on “Types of Valence ” in Science for 
July 22 Dr. Irving I.angmuir develops still further 
the views on this subject which are associated with 
his name. He jx>ints out that the term “valence” 
has been used to describe (1) positive valence, or the j 
number of electrons ,ui atom can give up; (2) nega- 
tive valence, or the number of electrons an atom can j 
take up; .ind (3) iovalencc, or the number of electrons ' 
an atom can share with its neighbours. He bracki'ts ; 
the first two under the n ime ot “ clectrovalence,” and j 
accounts for them bv the tendency to form a complete 
layer of 2, 8, 8, iS, t8. or 32 electrons (First postu- 
late). The outer incomplete la^er of electronegative 
elements, such as oxygen and tlie halogens, which 
tend to take up electrons, is distinguished as a 
sheath, and this term is used even when the atom has 
taken up electrons, so that the outer lajer has be- 
come for the time a cofupletcd sheath in the nega- 
tively charged ion. d'he sante term is also used in 
the case of the electropositive elements to describe 
the small excess of electrons which are lost when 
the atom becomes a positively charged ion. 

'Hie simplest complete later consists of two electrons 
(c.g. in He or H+) in close proximity to a nucleus; 
such a pair of electrons is called a duplet, ami this 
term is extended to inchidc any pair of electrons which 
is rendered stable by ils proximity to one or more 
positive charges. The third type of valence is then 
controlled by the second jxjstulnlo that “ two atoms 
may be coupled together by one or more dupU*t.s held 
in common by the completed sheath.s of the atoms.” 

Since each duplet eliminates two electrons as com- 
paferl W’ith those required to f(>rrn a j)air of complete 
sheaths it follows that the algebr<\ic sum of the 
clectrovalence s and covalences for all the atoms in 
a>iy complete compound (i.e. a compound in which 
the. sheatht? of all the atoms are coiuplete) is zero. 
Cornplete compounds without covalence include NaCl, 
BaBt;, k,S; MgO. Bn. .\L 0 , ; Alls, PCL, SEe, etc. 

1t\ tliese lAsi compounds the h-'tftigens have ^ven elec- 
trqrt^ on the sheath of the prom, and thiweforfe Art 
excesi^ of positive charges pn the “ (f/ir, 
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the atom minus the sheath), w'hich creates a very 
strong attraction and enables these atoms to drag 
aw'ay as many as live elixtrorts from an atom of 
phosphorus and six from an atom of sulphur. When 
no positive atom is present the elccirovolence of every 
atom must bo negative; no atom can lose okxtrons, 
and only covalence can exist. In this case the ordinary 
use of structural formulit is legitimate ; when elec- 
trons nVe transferred instead of being shared it is not. 
.Since tlie sheaths of atoms of atomic number Jess 
than about 25 never contain mori* than eight electrons, 
the coval<Mice of these .atoms tan never exceed four. 
With heavier atones larger covnb nces may occur tx'ca- 
sionally, e.g. in Ni(C^O)i, Fe(LO)^, and Mo(CO), (he 
number of atoms in the sheath of the metallic atom 
is 10, 8, and 6, or S, 10, an<1 12 less than the tiumbcr 
required to make a complete sheath of 18 electrons. 
W'^e therefore have negative valenees of 8, 10. and J2, 
as indicated by the formula^ of the tliree carbonyls. 

Incomplete compounds, containing atoms with in- 
complete sheaths, are partieul.-irly abundant in inter- 
metallic compounds wd\ere only electropositive atoms 
are present, each with a sheath very far from com- 
plete. 'I'hus in the tw’o long jx*riods 18 electt-oru. :ire 
needed to complete the sheath, whilst, as a rule, only 
4 can b(‘ lost (maximum positive valency equ.ds 4) 
in order to remove it ; there are therefore 14 elcnuMits 
W'hieh are compelled to retain elei Irons in the outer 
layer, and very few of these can completP their 
sheaths. These elements are, therefore, exclusiv<dv 
metallic in character, and even their cnmpiiunds with 
electronegative elements usually contain loose electrons 
in incomplete sheaths and often exhibit metallic con- 
ductivity. The small .and irregular p^tsilive valences 
of the transition-elements of the two long peHods 
depend on the fact that their sheaths contain from 
c; to 13 electrons, of which, ns a rule, only 2, 3, or 4 
can be detached t(; make a kathion. 

The article is ingenious and suggejsBve*, and repre- 
sents a distinct advance in the process of ex()lalning 
Wihy jttnd how jcombination between atoms takes place. 

T. M. L. . 
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fiivcrsJty and EducaflOTal ; 

RMiNGHA.vi,>-Under the wBl of ihe late Mr. 
ion, of Moscl^ey (who, in response to the Univer- 
^ anpeal funds, gave J 5 o.oooi. last year), a sum 
xjo/. is left to the university for the foundation 
hoiarshipts, 

\fi Birmirtfiham Post of September lo publishes a 
r from the Vice-Chancellor (Sir Gilbert Barling), 
V.ncipol (Mr. C. Grant Robertson), and the Dean 
le Faculty of Medicine (Mr. W. F. Haslarn) to 
*oaiM of Management of the Birmingham General 
ntah ih which is pointed out tl\e .serious elfect on 
lirttcnl teaching of the students of medicine which 
ame from the dosing of two wards of the hos- 
^ sympathetic reply the Board states that it 

itn the greatest reluctance that the wards have 
dosed, but the failure of voluntary contributions 
ret the increase in cost of upkeep of the hospital 
eft no alternative. U is much to he desired that 
[>ublic will realise the seriousm'ss of the situa- 
atid that the necessary funds may be forthcoming 
able the wards to be reopened. 

Ascovv.- Mr. S. Horwood Tucker has been ap- 
ed to (he lectureship in organic chemistry. 

NDON.-^'l'he progr.imnie of Gniversitv extension 
res for^ the corning session has just been issued. 
Res of lectures will be given and classes held at 
: seventy local centres in iliffcrent parts of 
on and the surrounding district. The subjects 
?d cover a wide tango, and lectures in the depart- 
R of literature, history, science, art, architecture, 
‘conomics are includi'd in (he list. Amongst the 
es is a series of lecture^ on ‘'Some Problems 
odc^n Biology,” to be delivered by Dr. W. B. 
toy at Gresham College , 

, R. M«, G. Gi NV, of Montrose, ha'^ been ap- 
?d lecturer in veterinary anatomy and j>urgerv 
ft University of S\dney. 

is Announced in Sciruce of August 2b that by 
vlH of the late Frances Appleton Faster, of 
5 n, Massachuseits, the Massachusetts Institute 
I'chnotogy will receive ilie sum of one million 
9 and Wellesley C'ollege, Massachusetts, half a 
n dollars^ 

;D 3 Univeksitv has issued as a small pamphlet 
spectus of evening courses in technology which 
e available at the University during the coming 
rnic'‘year. In the departments of civil, 
inlc^il, and electrical engineering advanced 
'S extending over tour or five years are provided; 
are intended to inert the requirements of the 
nations for membership of the Institutions of 
Mechanical, and Electrical Engineers respcc- 
A four years’ course on coal-mining, designed 
ible minors to qualify for managers’ certificates, 
pwial courses on dvetng and leather manufac- 
^Ul also be given. An interesting featuie of the 
il^t is the section dealing with “Courses 
ying for Research Work and Trade Investiga- 
I’ futures and demonstrations will be ar- 
l the idea of training students in the 

ds research ‘adopted in the textile industries, 
is a general rule, only students over twenty-tw’o 
of age will be admitted. 

the prospectus for the session iuiJ-22 of the 
ical College, Bradford, full particulars are given 
! coiu'ses -iof . instruction which will be given 
[ the. coming year. Three- or four-vear cQurs!e$ I 
g to the diplomas are pitovid^ in the i 

ments of induSstr(es, I 
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iU[kI civif^, 

optiir^ee. -fieen ' 
w coH^ dipk^£u» nct^ u 
degree exurnlnation* at Loh 
courses, consisting chieflv u 

t , . yifiviiy u. vTv- 4 #»n^^ wvtiv, yviii. tiiwv? 

De given in the various departments. ITiese lectures 
are provided principally in order to meet the n^s 
ot students who are employed in technical Industrie® 
during the greater part of (heir time. Research work 
can also be undertaken at the college, and it is antici- 
pated that when the new engineering laboratories, in 
which accommodation will be provided for heat treat- 
ment, metallography, oxy-acetylene and electric weld* 
ing, etc., are available, this side of the activities of 
the col ege will receive a big impt‘tus. 

A usEFLj. idea which has been adopted by Battersea 
l olytechnic is to issue an abridged calendar of the 
afternoon and evening classes provided during the 
coming se.ssion. It consists of 18 pages, but in that 
small space the auth^itics have contrived to indicate 
the subjects which will be dealt with, the lengths of 
the various courses, and, in many cases, a time-table 
of the lectures, A brief account of the full-time day 
courses is also given. Full instruction in prepara- 
tion tor ^ London L^niversitv examinations in science 
and engineering is provided in both day and evening 
classes, while there are also day courses in mechanical, 
civil, and electrical engineering, chemistry, phvslcs, 
and sanitary science which lead to the college dip- 
lomas in the vmHous subjects. Evening courses of 
similar scope arc also to be given. In addition, swrial 
courses for honours students in chemistry have been 
arranged; Dr, F, W. Aston will lecture on atomic 
ivetghts and isotopes. Dr. S. .S. Zilvn on ctuvme 
chem .stry, Mr, Greimberg on the microseopv of foods 
and drug-s, and Mr. R. Pear.son on the technology 
of fuels. ^ Research bv students of post-graduate 
standing is p<*rmilt»'d only when the accommodation 
required is not such as- to interfere W'ith the routine 
work of the polytechnic. The pamphlet can be ob- 
tained free of charge on npnliration to the Principal, 
Battersea Polytechnic, London, .S.W. it. 


^fi(gtm«€i^iiig* All 

thj^sel^e® fop 
idpn tmiveritity/ ParUtim^ 


J hh sixteenth rei>ort (for the year ipiq-jo) of Lecdii 
I niversity, which has recently been published, pro- 
vides a brief but interesting 'account of the many 
activities of the Univcr.sity, together wdth some 
interesting figures relating to the cost of T'niver.sity 
educ.ati()n. taking the University as a whole, tho 
^st ywr student for the past vear was about 75/. 
This figure is less than that for the year 1913-14 by 
some 7/. the fall in the cost is accounted for by the' 
fact (hat the number of students "has greatly incrcAsCil, 
while the salaries of the professorial staff, as we havet 
said repeatedly in these columns, shows but a rela-^ 
tivelv small increase, Howes cr, of this 75L the, 
average fee paid bv the student i.s 27/., leaving some 
48/. per head to be. found bv the TJnivcrsity, An 
analysis of (he total income available for io2o-ai 
reveals the fact that 36- 1 per cent, was provided by 
students’ fees, 32 7 per cent, bv Government grants, ' 
(64 per cent, bv grants from local education authori- 
ties, and 14 8 per cent, bv end<wvments, subscriplipns, o 
etc. 'The most noteworthy gift was a sum of 40^. 
from the Clothworkers’ Company of London, 
brings the total 0/ that company’s list of benefactiotff 
to the ITniversitv to no less than 77,250!. $om^ valq^ 
able plant and machinery have al.so been presented 'by 
varimis engineering firms. The officials rm?on^ible 
for the finance, of the University' are to.be coTfgfMa. 
Infed 'On the that, in spite of building. 

rooms ja,nd‘Jaboratorle* and 

^ deficit' ' U -'lx . 
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. Scientific PiKMiee?^,.; 

'a?Ji***ki '’***^'' if nUl iii i i M .'' 

valuable contributor to phyaiologicat 
optics Wd molecular physics, Plateau was twncd 
and from 1835 held the chair 

he was totally blind. 

18, 1738. Gabriel Daniel Fahrenheit died, 
by birth, Fal#onhtit became an instilment- 
tnaker.at Amsterdam, His improvements In thermo- 
tn<itet*8 consisted in tlie use of mercury, the introduc- 
li0n of the Fahrenheit scale, and the substitution of 
elongated bulbs for round ones. 

: i^tember 18, 1889. Thowas Graham died.- Distin- 
gulstwd mainl) foi his investigations in physical 
Chemistry, Graham froni 1837 to 1855 held the chair 
of c^mtstry in University College, London, and was 
the fost pri'sident ol the Chemical Society. He dis- 
covered the law of the diflusion of gases, and to him 
w^ bwe the terms “crystalloid,” “colloid,” “ dialysis,*’ 
^nd ’’‘atmolysis.” 

September 17, 1783. Leonhard Euler died.— Though 
horn in Basle and trained in mathematics by Jean 
Bernoulli, Euler passed enost of his life at St. Peters- 
burg and Berlin. One of the greatest mathematicians i 
and physicists of the eighteenth century, his works 
l^ve^ been descTibed as a perfect storehouse of inves- * 
tigations on ever> branch of algebraical and 
mechanical science. 

September 17, 1836. Antoine Laurent de Jusftieu 
died.— Carefully trained in medicine and botany by 
his uncle Bernard, de Jussieu in 178^ published his 
“(genera Plantarum,” a volume which fprmed the 
b^sis of modern botanical classification. The Mus^e 
d^Histoire Naturelle was reorganised by him in 1793. 

September 17, 1877. William Henry Fox Talbot 
ftted* — A graduate of Trinity College, Cambridge, 
Talbot from 1822 contributed scientific pppers to the 
Royal Society, but is most famous for liis pioneering 
work in photography. He was the first to prinluce 
positives from negatives, and invented the “Calo- 
lype ” process. His apparatus 1 ms recently been 
given to the Royal Photographic Society, and it is 
pro|;)osed to set up a memorial to him at LayctK'k 
Abbey, Wiltshire, 

September 18, 1896. Armand Hippolyte Louis Fizeau 
died.- An early w(>rker on photography, Fizeau also 
made many investigations on light and heat, and in 
1849 determined the velocity of light by measuring the 
time it took to travel between Suresnes and Mont- 
mtjrtre, a distance of 28,334 ft. He was awarded the 
Rnrhford medal in 1866, and from 1878 was a member 
of the Bureau des Longitudes. 

September 19i 1710. Ole Rbmer died,- The dis- 
coverer of the finite velocity of light, Rdmer was born 
ttt Jutland, became a pupil of Erasmus Bartholin, 
worked with Picard, and spent rtie years 1672 to 1681 
in Paris. He made known his great discoveries to 
the Paris Academy of Sciences in 1675, Returning to 
Copenhagen as a professor of mathematics and 
, astronomy, he there set up the first modern transit 
JhatrUment. Practically all his manuscripts and in- 
'^struments were destroyed by fire in 1728. 

September 19i 1761. Pieter van Musschenbroek 
W'clUknown Dutch exv>erirnental philosopher, 
M^schenbroek held chairs at Duisburg, Utrecht, and 
and added greatly to the knowledge of the 
-piweidijil. properties of bodies. 

' sej^bliviber 91 » 1676 . GUroiamo Caraane died.— One 
6l ‘the most interesting figures connected with the 
rtviWt w 'science in Europe, Cardano was a physician, 
rand' mathemaBckin. and held positions at. 


SoifietievAad 'Acmdttnies* 

' ^AMS. , ■' 

Acldepiy of Scteajcet, August iSuignard 

in the chair.--M. de S^gaUr ; The primlwe 
group of collmeations 0/ order 239^0 aiid^ the 
group.— J. Chaiy t Curves dehned W difremiiial 
equations of the second order. — S. Cerras i Triple 
orthogonal systems.— G. Bertrand *. New-ion^a taw and 
Einstein’s formula for the perihelion of* — 

L. Oeotil : The phenomenon of mounds 
and solifiuction. The>e mounds are frequent m 
region between the .Somme and the Brcsle, and have 
been attributed by the author to superficial slipping of 
siliceous clay softened by r.ain, '1 lit franc of R. 
Almagia .ami thf‘ solifiuction of J. G! Anderson are 
considered as particular cases of a plicnomCtnon which 
in France leads to the formation of ridcciHX, — E. 
Zaepflel : Mt>hUe starch and geotropism. It was proved 
experimentally that in an apparatus contoinirtg the 
substances present in the plant-cell (water, dmylase, 
sugars, and starch') the concentration of the, sugar 
became unequal, with a maximum in th^ immediate 
neighbourhood of the starch grains. In the plfuit-cell, 
with the starch grains resting on the seitii-permeable 
protoplasmic membrane, tliis change of concentration 
in sug.ar causes modifications in the osmotic relations 
between the dilTerent cells Vhiqh explain the move- 
iTtents of the tissues.- J. PottUr : Obs(?rvatii>j^s on the 
chromatic masses of the cytoplasm of the posphere in 
^fntl 4 m undulatuni and M, pHnctaium,—^'w, . Koi- 
kowski and E. Malgre : The peripheral origin of the 
hyfx'rthermia produced by mcthylene-bluc. — W. 

Kopaezewski : Surface tensicvn and th(i supprfeission of 
shock by sodium hyposulphite. Details of experjmenis 
proving that sodium hyposulphite reduces the Increase 
of surf.'ice tension caused hv the addition of distilled 
water to serum.— G. Bourgulgnon : Mc>difi(;ation of 
the chfonaxy of the motor nerves and muscles by 
reflex repercussion. 

SVDNKY. 

IJnnean Society of New South Wales, July 27. — Mr. 
G. A. Waterhouse, president, in (he chair ►--Dr, R, J. 
Tillyard : Mesozoic insects of Queensland. No, 8. 
Hemiptera Hornopteru (continued). The gfcftUA Meso- 
gereon, with a discussion of its relationship with the 
Jurassic Palijcontinidie. Additional materitfl compris- 
ing three forewings and fragments of two hindwnngs 
has been found. In addition to the sbtgle species of 
Mesogereon already known, four species are described 
as new. It is concluded that Handlirsch Wft* wrong 
in consUlering the Palicontinidai to beltvpg to the 
Lepidoptera, and that the general build of the in sects,'' 
the venational scheme, the armature of the and 

the structures of the margin show that the PMlWon- 
tinidae are closely related to the genus MeSogercon, 
and that both have a less close connection wuth the 
recent Cicadidae.- G. D. Osborne and W. Browne ; 
Note on a glacially striated pavement In the Kut- 
tung series of the Maitland, District. The Striated 
pavement described provides evidence of th? presence 
of land-ice which previously had been indicated solely 
bv the presence of glacial conglomerates and varves. 
The direction of the striae is N, 13° W,-S, 13*^ E., the 
ice having moved in a northerly dir€ctic»n. The^ floor 
over which the ice moved is composed of a biotite- 
dacite, and is overlain by well-laminated varve-rock, — 
'l\ Steel : The occurrence of calcium o«alate in the 
Gidgee wattle, Acacia CambageL The bark of this 
tree contains . 1 8*8, per cent, (dry) of calcidm oxalate, 
the highest amount rt^orded for any plant. TTe 
, ti^iber cbnta&i^ an average of 477 per cent. The 
htmts of a of other species Of Acacia were 
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f‘>uiui (o contain froiji 1-36 p^'Ceot. of oitalafe^ 

ihus resujmbrmg the Eujcaly;^,— A. F. l|iU : CoUo^ 
ii'rmt's Raffr0,yi, Wastiian {fam. Terniitldae), Tins 
ri^rniit wna described in from specimens of tlie 
soldier caste. FroiTJ the examinaliOn of a nest series 
of imagines, soldiers, and workers and two series of 
><ddiers and workers the validity of Wasinan*s sf>ecies 
is now definifelv established. 
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Relativity and llu; l.'nivcrse ; A Popular Intrwluc- 
lion into Einstein’s Theory of Space and Time. By 
J)r. H. Schmidt. Autlmrisrd translritit)n by Dr. Karl 
Wichmann. iPp. xiii+136. (London: Methbon and 
Co., Ltd.) 5^. net. 

All About Pels : Told in Stories. Bv Lilian (lask. 
Pp. 2^4. (London and Sydney; G. G, Ilarrap and 
Co., Ltd.) 6.V. net. 

Joe Strong : I'he Hoy Wizard. Bv Vance Barnum. 
Pp. iSf). (l.ondon .and Sydney : G. (L Harrap and 
Co., Ltd.) 3.V. 6(J. net. 

Records of the Botanical Survey of India. Vol. 6, 
No. q. Useful Plants of the Oislrirt of Lakhimpur 
in Assam. By IL G. Charter and D. N. Carter. 
Pp. 353“'4io+ix. (Calcutta.) 1 rupee. 

The Carnegie Foundatiem for the Advancement of 
Teaching. Bulletin No. r?;. Training for the Public 
Profession of the f.aw. Historical !k.*volopmont and 
Principal Contemporary Problems of laigal Education 
in the United Stales, with some Account of Condi- 
tions in England and Canada. By A. Z. Reed. 
Pp. xviii>f4i>8. (New York City.) 

Results of Meteorological Observations in the Five 
Years itjitC-^o made at the RndclitT(' Observatory, 
Oxford, pnder the f)irrTiion of Dr, A. A. RambauL 
\'ol. 52, Pp. viii+iij; (Oxford* Hum[)hrry Mil- 
fhrcl ; London: Oxtord University IVf'ss.) 

.Memoirs of the (ieological Survey. Special Reports 
on <he Mineral Kesourccs of Grc'at Britain. Vol. tp. 
Lead and Zinc Ores in the (^arboniferoim Rocks of 
North Wales, By B. .Smith. Pp. iv f 1 P 2 ■►‘3 fd.ites. 
5V. ChI, net.* Vol, 21. Lend, Silver-Le.id, and Zinc 
Ores of C’ornwall, Dexon, and Sonu'rset. Bv H. 
Dewey. Pp. iv f- 72 . fnl, net (South.impton : 

Ordnance Survey Oflice ; l.ondon : E. Stanford, Ltd.) 

Aggregation and Flow ot Sf)lids ; Being the Records 
of an Experimental Sludv of the Micro-structure and 
Phy.sical Properties of Solids in Various .States of 
\ggregrttion, ro(K>-2r. Bv .Sir George Bcilby. Pp. 
\vT 256-^34 plates. (l.ondon ; Macmillan and Co., 
Ltd.) 20.^. net. 

Edinburgh’s Place in .Scientitic Progress. Prepared 
for the Edinburgh Meeting of the British .Xssor’iation 
bv the laX'al Editorial (\>fnmittee. Pp. xvi4 263. 
(Edinburgh and London : \V. and K, Chambers, Ltd.) 
6\. net. 

Handburh der biologisclien Arbeitsmethoden. Abt. 
\i,, Aletbfxlen ziir Krforschung der Lcisfnngrn des 
Pflanzenorganisfnus. 'I'eil 2, Heft i., Lieferung 13 : 
Spc/lelle Methoden n/PHan/e. Pp. 186. :;4 marks. 

Abt. V., Methotit'n zum Studium der Eunklionen der 
E'nztdncn Organe des Tieriseben Organlsnuis. Teil 3, 
Heft i., Lieferung iS : Entwicklungsnif'chanik. Pp. 
213. 66 marks, Teil 3, Heft il., T.ieferung 33* Ent- 

wicklungsmechantk, Pp. 2r()r-44o. 72 marks, (Berlin 
und Wien ; Urban und Schwarzenberg.) 

Aus dem .\rchiv der DeuLschen Scewnrte, 
XXXVIUm jahrgnng. 1920, Strdmiingen und 

Oherfljichentemperatur^n im Golfe von Guinea, By 
Dr. L Jtmke. Pp. 684*7* tafein, (Hamburg: 
merich und Lesser.) ' * , ' .1 
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' 15. net, , 

Hints to Travellers, ‘.Scientific and Qeneral. Editexi 
by E- A. Reeves. Tenth edition, revised apd cor-, 
reeled, Vol. i; Survc>iiig and Praeticaf Astronomy. 
Pp. XV4-470. Vol. 2 : Meteorology, Photography, 
(h'ology, Natural History, Anthropology, Industry and 
(.'ommerce, Archax»logy, Medical, etc. Pp. vii4-3lS. 
(London : Royal Geographical Society.) 2 voH., 
net. 

British Labour ; Replacement and Conciliation, 
1914-2 1. Being the Result of Conferences and In- 
vestigations by Committees of Section E* of the British 
AsscKriation. Part i : On Replacement. Co-ordinated 
and revised by Miss L. (irier and Miss A. Ashley. 
Part 2 : On Conciliation. Fidited by A. W. Kirkaldy. 
Pp. XXXV4-266. (London : Sir 1. Pitman and Sa^ns, 
Ltd.) 105. 6J. net. • 

Transactions of the Royal .Society of Edinburgh. 
Vol. 52, part 4 (No. 32). On Old Red Sandstone 
Plants, showing Structure, •from the Rhynie Chert 
Bed, Aberdeenshire. Part 4 : Restorations of thtft 
Vascular Cryptogams, and Discussion of their Bearing 
on the General Morphology of the Pteridophyta and 
the Origin of the Organisation of Land Plants. By 
Dr. R. Kidston and r>r. W. H. Lang. Pp. 831-54T5 
plates. (Edinburgh : R. Grant and Son ; London : 
Williams and Norgate.) 6s. 6J. 

Introduction to Textile Chemistry. By H. Harper, 
H.ife and Work Series.) Pp. ix+iSo. (London: 
Macmillan and Co., Ltd.) 3.^. 6d. 
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™jses of Fluctuations in the Birth rate. 

I T is iK)t surprising, in view of ihc fundafiKUital 
iniport<tnco of population, that the declining 
birth-rate, whith began in haigland iit 1S7O (in 
France nuich earlier), and has now become 
general in most ci\iliscd countries having accu- 
^ rate records, lias been the subject of numerous 
studies. At first fTude birth-rates stated p<T 1000 
of tht* total population uere regarded as sufheing 
for these studies. They did so when all that was 
. desired was to show tlie cftcct of births on the 
; ihcrcase in population. 'I'lieso liirth-rates, how- 
evtr, failed to indicate tlie true fertility of thepopu- 
laftion. Child-bearing in women practically occurs 
t>nly bctwTcn the ages liftcen and fort) -five: it 
varies greatly in married coujilcs, according 
to the proportion of married women living at 
different ages within these thirty years of life, 
“and according to the duration of mairiage. 
.The age of the father has been louiui, in actual 
experience, to ha\(‘ an almost neglij^iblc InPnence. 
\ • There have been two major studies in whi< h the 
, subject has been investigatcal and loricction made 
ior these arithmetical I'auses of \'a rial ion, one by 
^'.NQWftholme and .Stc\enson, which appi arcd in the 
^.sJ-OUrnal of the Statistical Society’ in 1906, and 
by Mr. Cdny Vulc, published at the same 
the same journal. The results of these 
are summarised in an interesting 



raters iiU in ihk pro^ctivity ot 

miirried couples, aini that this fai]l pro- 
ceeding at an .iccelet^tlng rate* also 

that there are grx'at difTerence.s Irt the \bttth*ratc 
in various social strata, and It is likely the 
decline in fertility has been greatest th the pro- 
fessional and upper classes. It has, however, 
been great in many artisan circles, and esj^fecUUy 
in the textile districts. 

W hat is (lie interpretation of these fiicts? Mr. 
Vule disagrees with Hr. Stevenson*, of the tieneral 
Register Otlha*. in his \ li vv that the decline in fer- 
tility of marrii (I women is ‘‘ due to the incrcasiiig 
prai'tii'e of (ontrai'epti vc measures.” That such 
measures are laigely practised, that they arc 
becoming iiicrt'asingly practised, that they are 
ad voiMteil by a largi- number of people who 
believe over-population to be the chief cause of 
povertv, that clinics for teaching married women 
contraceptive mcasuics have* been foriTHid, and 
that a large mass of c heap literature on th<i sub- 
jec't IS circulated, are all lac Is bcvond dispute 
The fac Is that (he deedine in the birth-rate has 
be(*n greatest among (he educ ated t lasses and least 
among agriculturists and miners, whe^ Would be 
less likely to be “ nuidc wise ” on the subject, 
and that the beginning of the fall in the birth- 
rate c'orresponded in time with the Hradlaugh- 
Besant prosecution for publishing ” The Fruits 
of Rhilosophy,” undoubtedly support this 
But in Mr. VTilc’s opinic^n it is too simple an 
explanation; and ho justly urges that even if 
these measures constitute (he chief means for 
reducing Icrtility, they do not explain the almost 
universal desire for such i eduction. 

Is there any evidenie of variations in fertility 
in circumstances in whic'h contraceptive measures 
may be; assumed not to have b<‘cMi in Use? In 
some small group-Iiupiirics tliis appears to have 
occurred, though tlie cvidenc'e is not COnclu.sive. 
Mr. Yule’s main point rests on the discovery of 
instanc e's in whic h an inc reased T)irtb‘'ratc has 
occurred in circumstances in which the artificial 
prevention of ca)nc(‘j)tif)n in the perh^d of louc*r 
birth-rate c an Ik* excluded. He prodtmes a soli- 
tary instance, that of Connaught, the true fer- 
tility in wliich was 35 to 3c) per cent- greater in 
1911 than in 18H1, and 0 per cent, greater 
in 1871 than in 1881. This being an almost 
purely Roman Catholic area, the use of contra- 
ceplivcvS may probably, be excluded* One may, 
Howiever, doybt the accuracy of / the birth 
f -of this area. As pointeiJ another, 

of Aff* -V tile's paper, compulsory registra- 
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ion of bir^s was not enforced in England ^btit f fertiHty ."a$ cmly 
si^c tinH if it demand! (or pppXilatldD. 


i?^75, and it is probable that for rnany years later 
)oth birth and death registration were Imperfect 
Old irregular in Ireland, especially in its remote 
larts. 

It Would be mor(‘ satisfa< tfiry , as supporting 
latur.il f^hanges in feriility, if other trustworthy 
nstanccs c<Mild be <juote<l I rue, Ur Brownlec^s 
igurcs for (icneva are fjuoled showing a dorline of 
nore than 40 })er < ent. in the birth-rate between tlx* 
icginning of the eighteenth u riturv and tht# f'arly 
lineteenth century; but llx'se fig'iiris, like some 
)ther inlcrnalion.il rates for prolonged periods, 
ran scarcely be ^aid to favour the Mew that fluc- 
uaiions in the hirlh-iatc* ((a)rre( t(‘d lor number 
)f marriages and .ige at marri.age) oecur natur- 
dly. If they rlo m c nr natiirallN \\e must assume 
hat they are jiln siolngi* al In ('har<x ter, being 
hythmic variations in “ germin.d Mtality ” 
Brownlee), wlneli leave been ('om[),ircd to the 
jutbursls of infei'l i V ity, sav, if\ the inl1u('n/a (ugafi- 
sm, the (MU sc of whi('h is unknown to us, though 
ve express our iguoianei' t)y using Sydenlnirn’s 
anguage of " epidemit intlueiXM s ” Mr. V'ule 
iCes no reason “ why man slx^uld lx- <'\enipl from 
inalogOUS plu rKxuena, ’ ' ]ni( it is (IiIVh ult to <'on- 
'cive any analogy between \. mat ions in activity 
)1 unicellular org.inisms .and v.uialions in 
rcxual activitv ol a romph'x nMmm;di,m. Nor arc* 
vu impressed by tlie suggestion ol ('oinpar 4 d)ility 
)f stjcli pbenonun.i as pl.igix s ol held-mice or 
dagiles of loi'Lists. \ lu'se arc' more naturally 
■xplaincd on the supposition that an exc'essive 
Iea1h’-rat(‘ has ocautted .onong othci ('reaturc's 
chich would have maint, lined 
Slature; and it does not .ipptair 
efer to the old pu//le ,is to 

letwecn old m.iids, ru'ld-inua' 

lover crop. 

1 his- last suggest Fon brings us to the most 
aluable socBon of Mr. R ule’s papc'r ^\jletlle^ 
ontraceptive measuies or cUIut causes, not being 
rithmelical as explained alFovc*, have caused the 
c'duced birth-rat(‘, how is the Ijirth-ratc related 
o economic conditions? Mr. ^ uh* is c'onvinced 
hat the cour-.c of prices is rlosclv rclatc'd to the 
rend of the marriagc'-iate and of fertility, though 
c states that he is at a loss t(3 suggest the precise 
lature of the rx'xus. He regards the nexus as 
conomic, probably acting via psyciiology rather 
han directly throtigh physiology; and he does 
lOt believe that the nexus is wholly yolitiona!, I 
cting through. caijtracepHve measure!^ bt' pt^^4 
. ise. He . regards^ migration, marriagMat^ zivt 
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There we must leatfe this momentous protfcnh' 
It deserves even more study than if has hitherto 
received. That economic circumstances, 
the age for gainful emplotment and the Uko, 
have had marked influence in lowering the birth-F 
rate is (ertain. That the desire for a higher;, 
standard of comfort and for a more satisfactory 
upbringing of a smaller family, not neccssafl^ 
selfish, has beef| a potent factor is equally with- 
out doubt. Whether at the end of another 
geneiation the differential birth-rate wall, a& 
many fear, lowx'r the standard of health and 
intelligence is doubtful. 'J'he present writer 
regards this f(*ar as cxaggerati'd. Talent' 
emerges in all soi'ial strata; but where large 
families imply imp(_rlectly nourished children and^ 
a defn iencyy of parental ('are, they must neces- 
sarily lower the aveiage standard of licalth. Is 
this oct'urring for a larger proportion of the total 
p()])ulation ih.in in pic vioiis generatxjns ? Prob- 
ably not. 


Indian Land Mollusca. 

7 V/C Fauna of Bniush India, iiu hiding Ceylon and 
Ihinna: MoUnsta. - ] . Land (.)pcii ulates. 
{Cytlophoridae , 7 runcalcllidac, Assitnincidac, 

J leliitnuiae.) By (i. K. Lude. I'p. xiv 4 386., 
(Lcjiulon : J'aylor and ITancis ; Calcutta; 
'I'hackei, Spink, and C'o. ; Bombay : '1 hacker 
and Co. , Ltd. , i<j2 1 . ) 35s. 

A MONO the Indian land mollusca the family 
C'yclophonda* especially attracts attt'nlion, 
by the beauty of form and vaiiety in the shells.- 
d'hc range is extensive, and their study began so 
far back as 1S39, when W. H. Benson, of the 
Bengal Civil Service, and Capt. T. Hutton were 
writing- on tlic animal of Diplommatina. Aftcr^ 
seventy years the af)ove families arc still very im-* 
perfectly understood, so little is knowm of th€; 
animal whieli constructs tlx*, siicll. I think I aiP'! 
('orrect in saying the lime had not arrived f(>r 
publishing a volume on these molluscs, for suffi- . 
cient material had not been examined ; in 
much has yet to be cc:)llcc‘lcd. It would be mtcr--{ 
csting to know for this reason why Mr. Cr\idd 
was selected to do it, and the work then left fe) 
all intents and purpo.ses completely in his 
why malacologi.sts with knowledge of the 
were not consulted; and why; 
wi^ter^ thm. ^[ 4 ^ 
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^ a w<^s uftder tom- 

l^ds me to itok of past workers in 
r ^ ttaiural history. The foremost among 

the late Dr. William Blatiford, the 
] and founder of “ The Fauna of British 

No one wofild have known better how 
mtjeh preliminary work there was to do, or what 
to obtain ; and had he lived he would have 
' ' prepared the way for it, as he did for vol. i of the 
Mpllusca Series (the lestat'eHidie and Zonitida;). 
It recalls the type of paper he wrote on the 
animals of Kaphaulus, Spiraculum, and other 
tiH>e’bcaring Cyelustoinacea so long ago as i8bt 
In “Ihe Annals and Mat;a/ine of Natural liis- 
. tory.'* rhere is even now’ f(K)d for llmught in 
thi« pi*per, while it is an indication of how the 
history of the land operculales should be. ap- 
proached, w'hl( h is to be kxjkc'il for in Vviin in tlie 
publication under notice. 

The shells ol living spec les should no longer be 
treated ns if thev were iossils^ the animal unob- 
servable, unobtain. iblc ; this 1 notice under the 
genera Japonia, (^vi'lophorus, Al>c(cus, and 
Diplommatina, pp. (i, 57, 301, and 349. 'rhi«. 
neglect of iJjo anim.il m c l.is.shic jition should not 
thus continue. It is not up to the standard of llu* 
present da\, and some aiivanco ^vas to he looked 
for, based on more recent original investigation. 

Space does not admit ot quoting many and 
various errors, but looking at th(‘ lontents I 
begin with “ The Systern.itic Index “ and 
naturally turn to the genera I am best 
acquainted with, (m [1. xii I have 

notice, vi ry fully, an unlortunate, inaci uraU 
record of sf)ccies under tlic suf)-genus Kaplom- 
phalus of Alycams; eight spvcies are put info if, 
wb€;reas It is represented bv only oniq R. 
ficus, described by mv in “ l.and and h'reshw.itcr 
MoUus('a of Indi.i,’ vol. 2, jjart 12, p. ^oi), 
plate 156, figs, j, ui, lb. rhese ligures show 
that in shell character it is very diflercnt and 
, distinct from typical species of Alvctcus. As vet 
it’ has been found only in the Vamne Valiev, a 
large tributary of the I sangjx;, which comes in 
On the left bank, not far from tlu: base ol the 
Urountains, in the Abor country. 

. J^r. Gude has extended the range of this new 
i^b-geniis enormously. One of the eight is a 
;JspUCie$ from the Shan-Siam frontier, 500 miles 
dfetantj where the sub-genus cannot ccrtainl} be 
. i^Xp^cted to extend. All these eight Alycai arc 
variable, in form, unlike R. ma^nificus. 
at the figures will show this, A place 
faaa jtow-tp 'bei. foutld the' " 
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hot the’ “first species^; k-sJlptififi be “only 
^ecies. ** \ 

Such a record docs not help zoology i li Wds gone 
forth to the world, striking directly at thf^ 
of geographical distribution, and before can be 
dispiovcd it will be used, trusted, nnd qixoted 
by workers, both at home and abroad, fbr years 
to comcj^ I'hc record in “'J'he Mollusca of ln4ia •* 
from the first has been geographiiak I have 
been at pains to show how the distribution of 
species living in the great valleys* of the Hima- 
layan range changes as vve proceed from W’CSt to 
east. rhis was to be expected, for these great 
vallcvs .arc geologically ancient, isolstted one 
from the oilier, and separated by great physical 
features, especially in the Fastern Himalaya by 
snovv-id.'id meridional ridgt's. In age these valleys 
are suHicicntly old to be ('enlres of “ .Spebies de- 
velopmt nt.” \Vc are alile to state that there \s 
scarci 1\ a species living in the I'ccsta Valley of 
Sikkim common to tht' I'sangpo Vbilley aod Abor 
Hills riic molhis('an fauna of the Hills 

is remat kablc m ('ompaiison with both ihb abt^ve 
anas Here ph>si('al g<'<)graphv comes in to the 
support of (list rlbulion, and shows how accurate 
the record of the latter shouUl be made. The 
lormtM' tells ns that while the d'ecsta Valley and 
its ncig-hbours on the west in Nipal, and on the 
oast m lUuitan, hav(‘ drained lor agcs^iinto the 
great depression of the Bay ot Bengal, it was 
comparatively a rect'ot geological change en 
the Brahmaputra took llu* s.ame eourso, Indeed, 
all (wid<aicc goes to show that the 'bsangpo origin- 
ally drained into Burma, it (catainly so all 
through the Siwalik period, to go no further back 
m tinii-. It was tlu* elevation of the Assam range, 
exti iidmg from Jvastern Assam to tlie Garo HiUs, 
w'hu h [U'odiK'ed this wonderful change in geo* 
gr.iph) over a vast area. In Lwastern Assam the 
rertlary sandstones, all derived from the waste of 
the Himalayas, are elevated to 10,000 ft. and 
above. 1 his has had everything^ to say to the dis- 
tribution ol lile, partK'Lilai ly the moUuscan, both 
land and fresh writer, in this part ol India and the 
eastern frontier, and affected the spread of genera 
and species.’ It explains why the moUuscan fauna 
of the Tsangpo Valley is so restricted, and why it 
cannot be found anywhere, as the distribution at- 
tributed to Kaptom])halus might lead some zoolo- 
gists to suppose. 

On geological evideni’e we can presume to say 
that the Barowli, the Dikrang, and the Ranga of 
the Eastern Himalaya once fioweti directly to the 
Tvyaiidwen^ and the Sulwinsiri and Tsangpo to 
to and head wateri .Ojf th^ Irra- • 
the finding of cdVtal|)l species 
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uf Unio iiftcl iiphjtriam, both in MuhipW and in 
Asnam, ahd ol the distribution ot man)’ othei* 
j^eqera and sptTiea, including Austenia. 

fhe, volume adds very little to our previous 
knowledge of the land operculates of India. An 
opportunity lias been lost of bringing (hat knovv- 
Icdge up to date. The money spent on it might 
have hsd a better result, d here is an al^sence of 
editorial ..supervision Mr. (iuy A. K. Marshall 
is not mentioned m tlu* prtfaie; all seemingly 
devolved on Mr. ( i. K. (jude. It is pureiy eon* 
chojogieal and was brong^hi out in a hurry. It 
should not, in ta(t, h,i\c been (Oinmeneed until it 
was first ascertaint'd who were to be eng.tged 
upon it and wh.it erdlei tions were available, 'fhis 
is most important to those v^ho, at great expense 
of time and toil, eolleei material and desire to see 
it in the hands ot the bt st nialat ologists and so 
far, have a voire m the j)nbrKation. 

Next we havi* 1(< eoiisider the best place of 
publication, whether m this eounlrv or in India. 

I lean to the lath'f, (or in India tlu' animals of 
genera r'onld be eollei ti'd ni a few weeks as 
required and vvorkeil out by the staff of the Indian 
Museum, who are r|ini(‘ ( apable r)f doing so. I 
also Consider it e.ssential to a<'( iiraev' in a rt'cord 
of tbU kind that the t)pe shell ot all species 
should be txnnpared so lar as possible to v eritv the 
“original descriptions” m the pages and pages 
of copy whic h lill the. volume. I his applies 
(JliO figure's given of spc-caes in the' Natural 
Hijsitory Museum and oihc'r c'olleetions. 'I hey arc 
not typical; some' have no historv, and are not in 
all cases correctly idenlihc cl. 

The hi.slory o( the Indian operc ulate land shells 
ha.9 yet to lx; compiled ancl a more scientific c'lassi- 
fication built UJ) hor this reason 1 am disap- 
jX)inted with this volume ol “The; I'auna of British 
India, and imagine that among other zoologists 
there will be a similar leeling. 

In the volume there a mass oi useful c'om- 
pUation, partieularly in tlie svnonvmv, as well as 
in the bringing together of the manv speiaes in 
the four families treated ol. dhis work, lookcal 
at from the jinrelv yonelicjlcigual sick', eannot fail 
to be useful to eollectors 

n. II. f’lOinv i\-Aiisien. 
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/ Chemistry of Anthracene. 

Auihracene ixiul Anihraquinonc. K. de B. 

Barnett. Pp. xi f 430. (London: Baillidxc, 
Tindall, and Cox, 1921.) zjs. Od. 

r HiC. history of anthracene is long and vivid. 

Dkcovered. amongst the produt^s of .Coal- - 
tar di.sti^lIation in i83>, fhe a ' 
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soming into prominence in 1868, when it, 
found that aliz.arin, the twin monarch with Tn** 
digo of natural colouring matters, is a dihydroxy- . 
aulhraquinone. d he persistent and active «.i4“ 
vestigaticin ot anthracene derivatives consequent 
on this revelation had scarcely slackened in I90ii , 
when Bohn discovercxl the remarkable condeusa-; 
tion undergone by jS-aminoanthraquinone, leading 
to indanthrepe and fiavanthrene, v a t-d)es superior 
in fastness to indigo itself. During the subse* 
qiient period notable additions to the series havC* 
beem made in the direction cd complex bensi’- \ 
anthrones --ff>r example, violantbrcnc, a non-f. 
nitrogenous v%at-dye represented as an oxygenated 
agglomeration of nine benzenoid nuclei. Thus 
anthracc'iie, now appre^aebing its esmtenary, stij^ ^ 
provides abundant rnatcTial for scieiilihe investiga* ‘ 
(ion and praetical application. 

It is, therefore, most appropriate that so much 
inlormation, extending over so many year.s,- 
should be assemble tl m a form eonvenient for 
reterenee, jmd the volume which Mr. Barnett has 
produced v\ill be found extremely valuable by all 
cliemists wlio dc'sire lo be advised of the latest 
(lisc'ov cries in this important held. J-leginning 
with a comprc'hensiv e survey of the' early work 
and the substituted derivative's ol anthracene 
itselt, the author passes to anihraquinonc, 
anthrone, and .inthranol. rieatment of the 
numerous hvdroxv anlhraqumoncs has bc'cn liniitcd 
to the ground wliicli is not covered by A. G. 
Perkin and hiverest in their recent book on “The 
Natural Organic Colouring Matters,’* and thus 
it has been possible to devote almost half the' 
text to ammcjanihraquinones and the highly im- 
portant modern discoveries to which reference has 
been made. It is this feature wdiich will be most 
appreciated liy chemists because, owing to the 
recent developments of anthrai.enc clicinistry 
having taken place principally in the German 
dve-fac lories, ihc' relevant inlurm.ilion is largtSly ' 
sealterc'd through the* patent literature, and is 
eonseqiienllv not easy ot access. z - 

Sc3me idea ol the laithlul industry which 
author has brought to his task may be gainer 
from the statement that the index to GcrmM' 
patents so liberally quoted throughout the volume ; 
alone occupies eighteen pages, and refers to 
than one thousand items, which are as.serhfc^ed , 
.sequence, with the respective date and pam^ m‘'X\ 
patentee. Constant attention is directed 
cvl^uring, which : from ^ 
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to. chemists concex^ncd with the 
ai^Hcat^ ifexul tnanufacttire of dyee. 

Fraide is due also for th^ general index, and» 
excepting a f.ew lapses into Ia}:)oratorv slang and 
the ‘‘of course” habit, the literary form is corn- 
ntcndablc. In the second edition, however, it is 
tO^be hoped tliat the author will establish uni- 
formity of construction in the compoun<l vvoriK; 
•^to find octa-chlor anthracene ” in one line, anti 
“tetrachloranthraquinone ” in the next, is ex- 
asperating to a methodical reader, and a had 
example to students. This fault is persisted in 
throughout, and is the onlv hlomish in an other- 
wise admirable treatise. M. Q. Fe»ksirK. 


The Future of Geometrical Optics. 

(l) Gconictncal luirstii^ation of the For, notion of 
Ivuj^cs ni Optudl I ns t ru ni (' nt s\ eniboiivini^ Hu 
Results of Sdvniijic Re scon iotnlucted in 
Gerninn Opfuaf orfishop^ . luhted hv M. 
von Rohr. (h'ormmg vol. i of “ The I heorv 
of Optical Instruments.”) 'Iranslattd hv R. 
Kanthack. l*p. wui ihinl<Ml and pnl) 

Jished tor the l)e[)artment of ScientilK' anti In 
dustrial Research hv ll.M, .Stationeiv Ollite, 
iqjo. (Trom any l)o()l<s<'II(r or thioiij^h 
at lm{)eiial House, Kiiif^swav, 

. C . J , and Ahnij^don Sins t, S.AV.r; 
Peter StnaM, Mant'ht'ster, i Si, Andrev'S 
Crcseenl, ('ardilt; j ; horth Streil, iojinhui ; 
or from h, l‘onsonl»\, 1 td , iK) (iraflon Slret^t, 
Ihlf:»lin ) j/ c;s. act, 

{2) Die IlniokuLnen Insf niniente . \ach OueJlen 
Ufhl ]u\ -urn lu^i:onf; von jqro /ienr/na/e/. By 
Plot. Mont/ ^,,ll Rohr. Zvveite, Warn, hrtc , 
und X erhesserle Aulla^e. ( \aturu isst-ns* hal t- 
liche Monot^raphaai und Pehrlim laaa /weili r 
Band.) Pp. x\ai ^ :5o^. (Berlin: |nhns 

SpringiT, o)jo ) 40 marks. 

A t a meelm- of tlie Optical Sucidv 
held in Oamhral^e on. Mav 2j last, tlu 
future ot geometrical (;ptas fornxr] the subica t 
of an inteia sting disiaission, in \\hn ii tlie points of 
View of mathematicians and prac tu al designers 
respt c 1 1 V cl\ were* cx jirc'ssed. I he siibji c't has re - 
gained ai'tiialitv in recent vears m view of the 
Xindoubted snper](»rity jn optic'al design poss<*sse(l 
by the German manulaet urei s in i<)i4., a superi- 
ority vvhi(‘h provecl a serious hai^dicap to us in 
the manulacitire ol optical instruments sui h as 
range-finders, etc., rerpiired fc'ir military anti naval 
- pairpo5;es. The importance of this brancli of 
knowledge was then realised; unfortunately, 
b^fOr^ the war the subject had been grat^ally 
dropping out of uplver^ity curricula, fhfe 
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ous algebra Involved and the sterodtyped methods 
of trcatident combining to render it distasteful to 
mathematical teachers and students. Relegated 
to a corner ot the mathematical syllabus, geo- 
metrical optics was too often reduced to a few 
formuhe ciainmed in a huriv, and it lacked the 
vitalising intUience ol really interesting and prac- 
tical illustrations, 1 he maiuiBn tur ing optical de- 
signer, on the other hand, tired of waiting foV 
mathematical developmtails adequate to his needs, 
hecame increasingly empirical in Ins methods, and 
even liow depends almost excliisTvel) upon tri- 
gonometrical Irat'ing i^f a few rav s, which is, in 
ta( t, nothing (‘lsi‘ but trial and <‘rn)r. Probably 
tliis alnu>st ('oinpl(‘te divoraa' b(*tvvetm theory and 
piatiice accounts largclv for tlie unprogressiv^e 
character ot j)rc‘-\vat Bntisli optical design as 
compared with the* (jerman. 

(1) It IS a natural inlc-rence that m some way tlte 
British tvpe of text-bejok on this branc'h of .science 
tails to stimulate' the' reader, and, bcsiring in mind 
tlu' jiioiu'cr work ot Abbe, Sc'ich'l, Steinhcil, 
Rocnij;, and von Jxolir m (iermanv, it is obvi- 
cxislv clesiiabli' that the' w 01 k cjf these* masters of 
tlu subjec t should bc' mach: leadilv a<.'ceJiSiblo to 
iMij^hsb-speaking students, '1 he Department of 
Scieniilu and Inciiisitial Reseanb js therefore to 
he c'onp ratnlated upon liriiii^inp out a translation 
ol the ( lassic'al trealls*' on “ ’] he I hc'ory of Optical 
I nstrumc'uts, ” editccl by Moritz von Rohr. I'he 
translation has been carrucj out by Mr. R. 
Kanthack', and the work' has evidently been done 
with itrc'al c'onsc'j<*ntioiisni‘ss and ac'curacy. I'he 
lianslatc)!' ac^knovv ledj^c's the valuable help of 
Messis. [. \\ . iM'eiu'li and Iv B. Knobc'l and of 
ih'ol. 1 \\ . Nic'holson. In various respects the 

translation is an improvement c)n the original, 
the* numbering of the' paragr.iphs and equations 
gre.illv f<ic'ilila! in^^ reference. Additions and 
modiheal ions have* also bc'c n macle \(^ the blblio- 
gia[>li\, and the* figure's have been improved and 
various c'rt'ors eor rc c tc cl. I he book is well got 
up, and altc^gvther a ve ry c rc clilable production, 
whicli meets. an undoubted need. 

\\ hc*n all this b.is bc'c'u said, brivvev'cr, it may 
be doubted whether, after all, von Rohr’.s tre^atise 
IS rc'ally likely to stimulate' the sliielent, at any 
rati' in tin’s c uimtr). I- or one* thing, it is not the* 
work of a siiigdej mind. C'luip. i, on tlie funda- 
mental principles, is hv IT SuMe ntoj)! ; chap. 3, 
on Ablve’s theu^rv’ of optical images, by H. 

\\ andersle b ; e hap. vvliicli treats eif optical 
image's from a different point of view, by P. 
Culmann ; chap. 8, on prisms, by R. Loewe ; Dr. 
Koenig has written chaps. 6 (on chromatic aberra- 
I tions) and 7 (on the computation of optical 
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systems ia accordance with the theory of^aberra* 
tions), the* latter probably the mast imjwrtant of 
the whole book, from the point of view of the 
designer; von Rohr himself, although responsible 
for ‘the editing of the entire eolie< tlon, has actual!) 
written only chaps. 9 (on the theory ol stops) and 
ro (on the phoiometr) of optn .il instruments); 
w'hile he and Kof^nl^* are jointly resjionsible for 
chaps, z (on the coni^jutation of ra)s through an 
optical system) and 5 (on the thcors of spherical 
aberration). 

In the circunislaiK cs it is inexitable lhat‘ there 
should be a i'ert.nn l.e k (j| c olu ston, uhich gives 
one the impression ol .1 mmibcr ol separate treat- 
ises bound tog< tb( r r at bet llian nl an ordered and 
progressive e\[)osiii()n. 

To remccl) tins an atlrin[)t b.ts been made to 
set up a rigorousl\ uniiorm nomcncl.Uure through- 
out. A list of sNiiibols IS gi\en ;it tbe end, but 
this list orcujiies si\ birgc page's ol prinl, and the 
very sight ol it seems bkel) to paral\s(' the reader. 
If symbols are to \)v siaiubirdised, then they 
should be as lew and as tundameiUal as {)ussible, 
so that they can b( readil\ leaint and letamcd in 
the mcmoi'N, llns bas tbe additional advantage 
of releasing a mass ol s\ml)ols lor use m special 
problems, where lbe_\ ma\ b( itsclullv emplo\ed m 
slmplilylng llie algebi a 

Even with rdl these precaut 10ns the notation is 
not always cleat , iluis in lormiil i (7), at the foot 

P* 35 <^» apj)arcnll\ relets (altliongh lliis l^ 
not stated) to the mteiffpt ('ll tbe ,i\is made 1)\ 
a principal image lav ot a [i.'irtKailai (nloiir, but 
on the very n<‘\t p.ige v' is to denol(‘ ilu‘ 

intercept on the <ims made b\ the im.ige plan<‘, 
and these two aie not tb»‘ same 

The sullix notation is basiai on leliailmg sur- 
faces, quantifies allt'r r('l i .action ixang .ii'cenhd 
In many iespe<'ts a not.ition winch assigns odd 
suftixe:^ to refracting suikei's (or to gi\(.-n com- 
binations of ibcm) ami (vt ii suffivcs to media is 
more coincnieiil; it sa\(s tbe Use ol acients, 
W'hich are alwavs (. on t using, making tliem avail- 
able for other uses 

The mam trouble, however, m that tbroughoul 
the book lb(‘ learuei is not bal up progressu elv 
from the easv to the ddlicult. b und.mieut.d prin- 
ciples and results wbnb must be giasjx'd and re- 
membered are not suIbcieniK e\tri<,tfed from .1 
mass of detail wliuli is bev,t put on one sid(* for 
reference if and when it is m eded J.’ai_li idiapter 
takes the reader to (be limits of its (jaituailar 
domain, and letives him there, som<*w hat bewil- 
dered at the multiplicity of results. What is 
really required in a mathematical subject of con- 
siderable algebraic complexity $uph as geometrical] 
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optics (or, say, theory of eiasticity, or tumu: 
theory) is a guidii^ thread, knotted at intervals 
into fundamental theorems. Fot such a guiding 
thread one looks m vain in von Rohr's treatise. 

One notice>, too, that characteristic tendency 
of most German works Lowjjrds needless elabora- ^ 
tiun. Ihus Tig. 15 and almost the whole i#pf 
pp. 45 and 40 could be dispensed wdth by 
simply appl)ing to the triangle^ BBuOu and-.^ 
BB^Ou^ in big. 14 the rule that the sides of a 
triangle are proportional to the smes of the oppo- 
site angles, which leads immediately to formula (6) 
of j). 40. Instead, wc arc given two pages of 
algebra, with several new svmbols, including an > 
auxiliarv' angle. 'Ibis is only one of many 

examples. 

On the other hand, tbe work is not tree from 
the lonveise defeat of introducing' statements 
m.ade on unconvincing giounds J bus on p. ^^51 
we arc told that when Sc'-- , bi'cause 

Vu' 

u' 1 ^ ' 

But in this case we h.ive usuallv (S- co and 
/D, so .1 proof !h.it.\i 3 *“o would involve 
a dis( ussion ol awkward indeter miii.alc' loims, ©f 
w lu( h notlung is said. 

Su< h lailures, 1 iow(\ct, aie lew ()u the w’hole, 
the «;ul)j<-('t is treat! (I with ('omphMe tliorouglmes-s, 
and the dis< ussion is exhaustive, if kihin'ious. 
voii Rohr's tiuorv ol optn al mstiimunls is, and 
must naiiam, a i lassie .md an admirable hook of 
icU'rence. But one musi la'gretlullv admit that 
(lie idetd book which is to tire ilu' lothiisiasm c)f 
the voung Hiitish oj)l(cal design! r has still to be 
iouud 

(j) b,u' 111!)!!' aitrac'tive t!) tlu- rtader, and C!)n- 
!eivcd in (juite a dilierenl spirit, is anotlier book 
I)\ V!)n Rohr, which apj)€ared last v!-ar in Berlin, 
to wit, Il\e s( ( one! edition ol his “ Hino!'ular In- 
struments.” Ibis is an emmeutlv readable and 
interesting nmiatg rajih dc'aling with llw de elop- 
meiU !)t stereoscopic instruments, a lirancli of 
optic. d design 111 wlu! h (lerm.an manufacturers had 
mach' very gieal progrc'ss iiid’ore the war. The 
ch.iptcT dealing witli the c arlv investigations 
before the time ot W heat stone has been enlarged 
and rewritten. ^ 

bhe book !)pens with a chapter on the theory ' 

!d stereoscopic vision, but tlie bulk of it is his- 
torical .md descriptive, and the reader gradually 
hmlds up his knowledge of the subjbe t by follow-' 
ing the evolution of successive instruments. W'e 
would strongly recommend the study of this work ’ 
to the Britiiih optical manufacturer. It.s language;, 
is -mathematical, an^i the geometricai 
tpen^ are e^i$y* ta .foUow; The 4t^rain^ :are pqt 
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elaborate (probably an "account of post-v^ar con** 
dltioas), but they are sufficient. The uholc subject 
IS one of great interest. Stereoscopk in'^truinents 
have now got well beyond the curious to\ stage, 
and ha(’C many applications of precisit>n, laU the j 
least of which is toi range -linder^, of wliich the j 
Germans appear to have made consKieral)lc usc. j 
.The value of su('h a historical monog r.iph, e^'pe- : 
cially W'ith the (“xccllcnt index oi names an<l reler- i 
►ence.s at the end, is viu v gre.il. I o aiivone ! 
de.sirous of acquiring rapullv knowledge ot a ! 
Stibjcet for rescsirc'h purpo'sc-., it means an m- j 
credible saving of time and lalionr. if is also an I 
aid to research in anotlier wav, b\ unearthing a j 
number ot results long loigottiu, Irom which 
many a valuable hint can l)c gieemed. I’oi the' 
lack of work of this kind tar too mneh of the 
time of men ot science nowackiNs is spent on te- 
discovery. I.. \, (i h. 

i 

Kite Balloons. ! 


and a suitable amount i>f balhiib By means of 
proportional rules other .si7es can be reathly calcu* 
la ted, 

hirst the func tions ol the various parts of the 
kite balloon ate (explained, and tht'Jt the £fero» 
dvnamies are dealt witli, leading up to the Cqui- 
liiirium problem. 1 .ongiltidinal stability comes 
next, but tlie sfabihtv considca eel is statical, npt 
dvnamical, this tmsmes grc'at simplitication, ol 
course, but sicmcuhing might Itacc- benm said alKHit 
the jiistituation ioi using if. ( iiapters follow on 
th(‘ elleot ot tlic wind, tcaision in the material of 
tlie balloon, ibe \al\c‘, fbc c'n\ elope and rigging. 
1 here is,Jmall\, a slorf accoimf <>1 meteorological 
balloons. 

Mucdi use lid intoimalion is contained in the 
.ippendlx, w'hicdi is, however, r.ithei miscellaneous 
m cliaiac'tcu. ()iu“ wonders wlu'ther a mim 
eajiable of tollowmg tlie leascaung in such a book 
nec‘ds an appendix c'ontaining the* formula for the 
area ol a c ireh* or the deliiiilions ot the trigonu- 
metric'al r^itios. S. HkodftsKV. 


Ihc Design and Stalulitv of Strcainhut Kite 
Balloons, 'li'ilh I seful Valdes, Aenahtatu al and 
Meclianiciil h'onnndie. l^v C'apl. Ik II. Sumner. 
Pp. vm i Tq(j. (London; Crnsbv LocIvwcukI and 
Son, n)ji) ) lOA. ()d. nef. 

W ill Li:, a v<ist literatuie lias giown atc^lund 
aeropkmes sinc'c ihc oull)reak ol the wai 
gave an unprecedented stimulus lo a(*ronaulicai 
theor) and practice, and a cerlam amount has 
l)een wnlten about airships, ver> huU indeed has 
seen llie liglu ol public'ation in c'onnection wnh 
balloons. Popular mte-rest was attracted to tlie 
more sjjec tacular pliases ol Ihghl . the /c ppelm 
raids dominated the minds of millions cjt non- 
combatants m the early [3art ol (he war, and the 
aeroplane raids caplurtal the ir minds later on do 
tlie active service man w 1 k» was melirc*d to join 
the Air h'orce the aeroplane grave promise ot 
excitement and dislinctjon ; to tile s(u-nlilic in- 
vestigators at hcjme the aeroplane and airsliqi 
presented many problems of bathing ddheullv and 
interest. Ihe kite balloon, on the other hand, 
never reached such heights ol populantv. Its 
work was mure ukeful than spec tacuiar , evei 
shrouded in secrecy, it sc arc'elv c-ver attracted tlie 
attention of anv who were not immvdiatelv 
engaged in its c onslnic tioii or its use-. 

A certain amount concertiing the kite balloon 
is to be found in such a book a^ Pa)istc)w’s 
“yVppIicd Aerodynamics,” but it seems ilial Capt. 
Sumner^s Is the first separate boc^k c^in the subjec't, 
«t feast In English. The author takes as model a 
balloon of capacity 6 yo cubic metres,, which can 
ta A helgrht of 2500 ft. with one observer, 
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Our Bookshelf. 

Auatan’s I nte rnatiotad Dufionary Including the 
Most Important 'reifnncal I'enns of Aircraft 
Constrm lion , hnigJi.sh, Fremh, Italian, German, 
lt\ Mario Mele Dander. Pp. vii + 227. 
(l.ondon : C'iiarlcs (irdhn and C'o., Ltxl., n.d.) 

Aviaiio.n tor eommcrei.d pui poses has failed to 
develop in the manner lliat was antieipated, yet 
several reguliir air services luive come into exist- 
enc'e, and d the evolution ol cavil aeronautics is 
slow, we can have no re.iscm -to doubt the ulti- 
mate emergence ol the acMoplaiie and airship as 
standard nu*ans of loc'omotion. I here is therefore 
complete jnstilieaticm lor thc' assertion in the pub- 
lisheis’ note that . thenc* is urgent need for a 
hanclv dictionarv winch will enable a Hying man 
to make his lu'ccls and df'sires known in what- 
ever country he may Iruul.” d he- dieli( 3 nary was 
printed in Italv, and Mesv,rs. (iriliin have secured 
ec)|)ies lor issue in tliis country. It forms an 
emincntlv nscdid liandbook, not only for the pilot, 
but also tor tlie student .uul r,eseandier, who often 
have to c'onsuli litc ralme in loieign languages 
and deal with terms whicli ate- too rctc'nt for the 
standard diet ic marie s. 

riu* dietioriarv gives flic important technical 
te rms in c onnc'c tam with acToplanes and airships, 
as well as with aeroplane' and airship constnic- 
tion. d'here is a “one. alphaht‘t ” index for all 
four languages, tints saving much time in the 
searc'h for the meaning ol any term. 

In a book of this kind mistakes and misprints 
are to be expected, and it i.s to l>c hoped that in 
a. future edition experts in the various languages. 
\yill be called in to revise the terms. Thus any 
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English worker in aeronautics would have been 
able to supply the usual terms for “ frontal re* 
sistaoce,*' “end of climb/’ “gigantic plane/’ etc. 

S. BKODEfhKY. 

Handbook of Instructions for Colleciors. I’ourth 
edition. Pp. 222. (London; 1 he Hritish 
Museum (Natural Hi^ioivj, 19-’ 1.) 5^. 

The present editjon of valuable little hand- 

book contains, several material alterations. 
Chapters have lain added on the preparation of 
mammalian sK(ltloiis, with spei lal not«-s on the 
collection ot specimens ol LeLa(ea, on the collect- 
ing and preset valion of worms, and on alcohol 
and alcoholometers; v^lnle tile ehapters dealing 
with soft-bodn:d and other m\ ertehrates, birds, 
reptiles, halrai liiaii fishes, and inseets havx* been 
considerably mo(iifi(d 1 he trustee's ol the 
British Museum arr we'll ad\ist'd in issuing ilie 
handbook at a low price* and m ))ortahle form (it 
measures 7 m. m. / \ m.J, for it eamslitutes 
an authoritative manual ot instructions on the 
collecting and j;»resei v ation of all objects included 
under the e'nm{)r( hensiv e title* ol “natural 4 iis- 
tory. ” iheJnmlerot hig g.ime* is told how to skin 
his “ kills “ and to ])res<'rv(* the pelt .md skeleton 
to the best advantage; indeed, coHei lors of every 
kind receive inst na tions < n<il)ling tlu'in to rende-r 
their captures ol n'al srientif'a' v nine when hroughl 
home for detailed examination, d’iie handbook 
should lie on the' work-tabh' of llu' curator ol 
every museum, and oe* m the Kit-bag ol everyone 
who is prepanel during his travels to preserve 
objects for the (*nri<'hm('nt of our national orotla'r 
public eolk'ct ions, 1 here* are \e*rv tew « orators 
who will not learn somi'thing of value to tlu*ir 
museum from lh(S(' pages; and jirobablv none 
wdio have not »it one* tune or other ])e*e“n e ompelled 
r<*grctfullv to s( raj) matiiial piesented be*cause* 
the well-meaning doraa lias not known how to 
collect ml(*!]igentlv or tc) jaa'se'rvo uscfullv. 
In future th(*r(* need lie no suedi mistake*s. 

Sun, Sand, tuui Sounds: ] .caves jrom [he Xoic- 
book of a District ( onnnis sioticr in Brdisti 
Somaliland. By .Major II. Kav ne. l^p. 223+12 
plates. (J.ondon; 11. 1*. and (i. Witlierbv, 
1921.) I2V. i^d. net. 

The conversational stvle and highlv amusing 
nature of Major Kayne’s lively hook b\ no means 
obscure the light tli.it il thre^ws on the Semiali 
character, panic ularl) that side ot it which ce>uld 
be observed onlv hv one* occupying an olhcial 
position similar to tliai ot the author and largelv 
concerned with the admlmstraticjn of justice and 
the settlenuiit of (lis[)ii(e‘s in the patriarchal 
fashion alone understeiod by the Somalis. \i> 
less interesting arc the narrative portions, 'khe 
description of the trek to Hargelsa is so vivid 
that the render almost imagines himself one of 
the party. 'Lhe chaptc'r tliat recounts the end of 
the Mad Mullah illustrates the universal law of 
history, that when the means of force are dis- 
pelled the end of the tyrant is inevitable. An 
error of date has slipped into p. 214: it was at 
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the beginning ot April, 1903, that Cd, Hubert 
and his force were ambushed, leaving as survivo^ 
only thirty-eight natives of the K,A.R. ; Gough’s 
action was on April 22, about a fortnight later. 
Since those days much more has been ^learned 
about Somaliland and its inhabitants, and it may 
t)c tliat the use of the word “ .Somals “ as a col* 
l<‘Ctive noun for the various tribes, though not to 
be found in Swavne’s standard work, is the 
modern convention. 

(Icology of the Non-Mct(dhc Mineral Deposits 
other than SiUcates. \ ok 1, Dnnciples of Salt 
De p(>sdnm. B\ .\madc us W . Grabau. 
i’p. x\i + 435. (New York and London: 
Mcfiravv -1 Iill Book Co., Inc., 1920.) 30V. 
Geologists owe a debt of gratitude to Dr. 
Grabau for the prep. irat ion and publication of this 
volume. Jl is a mine ol intormation on the occur- 
rence and characters ot dejiosits ot mineral salts, 
exclusive of silicates. 

The; theories which liave been advanced for 
their formation are fairlv stated, and there are 
ample relcrcnces to tlie iit(*rature of the subject. 
Lhe author includes m his survey not only the 
salts of the halogens, hut sulphates, nitrates, and 
phosphates, as well as ci'rtam elements, oxides, 
and hydrates associated witlt tht'in. Ho acknow- 
ledges flic sea as the great sourc'c of salt deposits, 
hut is inclined to give rather undue importance to 
the salt ciK'losed in marine st'diments in com- 
parLon with that transported liy the wind. He 
terms the former “connate” salts, and the latter, 
not v('ry happily, “('M'lii ” salts. S.ilts due to 
ihemi('»ii changes in situ are ti'rmed “meta” salt.s, 
in spite of iht; lai t that chemists have used the 
prelix in more than one otFi(*r distinct sense. 
Natiirallv sp(*cial alti'ntiou has l)(*i'ii given to 
American deposits, l)ut the oilier contiiu'nts are 
not negleclc'd, though we h.ivc been unable to 
lind anv reivri*n('C to tlu' important “ Magadi ’’ 
soda lakes in Iwist Atraa. An interesting account 
IS given of the. “salt domes “ in different parts of 
tiu* w or Id J- V\ . }*.. 

Bibliographic des\Senes 'rngononieiriqucs : Avec 
un .Ippcndbe sitr Je J'ahid des Wirniiions. By 
NLiurice* Lecat. Pp. viii r lOH. (Louvain: 
.M. Lecat, 1921.) 

A V i:kv considerable debt is owing to M. Lecat 
not only lor the lalnnir whuh has been put into 
the compilation ol this most valual^ile bibliography, 
but also foi und(*rtaking the publit alion of it with- 
out the lK*lp of any subvention, especially at so 
dilla Lilt a time. 1 he main list is in alphabetical 
order according to 'authors, and gives full biblio- 
graphical details. It appears to be remarkably 
complete and up to date. A second list gives the 
titles of all the periodicals quoted in the 6rst. 
.\n appendix provides a supplement to a similar 
bibliography on the calculus of variations (pub- 
lished I9i3-i()), and refers mainly to items which 
have appeared in the last five years. Those who 
specialise in the subject of trigonometric series 
will find M- Lecat*s work inValt^lc. 
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4ftkt$n VfltmwoJi : A Skofi Manual far tW 
XJte 0 / FUM NaiuralisU, S^fortimen, and 
By A. Haagner. Pp. XX4-248. 
(London: If. F. and (F Withtirbv ; Capetown : 
T. Maskew Miller, 19J0.) 20s. net. 

There is no lack of works on the subject of 
\frican mammals. S^me ot them arc of a purely 
>j>ofting character; others appeal more particu- 
arly to the naturalist; Mr. Haa^ner’s book on 
South Afrjcan mammals claims to be a short 
jtanual for the use of held naturalists, sportsmen, 
and travellers. 

No other country of equal si/e j^osscsses so 
artre and so \ariecl a mammalian fauna as South 
Africa, and il is quite a feat to describe all the 
species occurring- lltere in so short a compaiis, and 
,0 illustrate the text with more than 140 photo- 
graphic reprodn('tion‘4. Soini'of tlu' latter no doubt 
liight, with a(l\antag(\ ha\e b(‘en omitted, :is 
hey give but a |)oor idea of the animals alluded 
;o, and this would ha\e left a little more room for 
.he text. Manv ol tlu‘ illust i alioi^s, howe\er, ar<' 
jood, particularly tluise of the zi'bras. 

The author, as he s In his inlrodm tiou, has 
)urposely adopted a mure or less ‘hiote-book " 
;tyle, and this has result<'d sometiim^s in rathem 
oose and in.ideciu.ite des^^riptions, i<\)r exam[)h\ 
dl the information lu* ( im g'ive us about th(' small 
frey mongoose is that it is a small edition of the 
(“rey mongoose, and about the same size as the 
klend(-r mongoose. All naturalists must dis- 
ipprove of the actions of what Mr. Haafner 
ustl) s(\lc's “ game-huIrhcTs. ” It is therefore 
dl the more sui prising that Ik' should reprodiK'e 
L» a I rontispiccc' tt> his bixik a photogiaph o( a 
trap of skulls, rc'f(M're<l to as the hunting trophies 
>f the ‘ ' goo<l old (lav s. ’ ’ 

As we should c'xpf l, the book appeals more 
lircctlv to managers ol zoologaal g<ndens 

ind to dealeis ui livi'stock d he author's unsne 
lessful (xpericaac's in endeavouring to rc'ar the 
^oung^ of ('a[)e bunt ing--(l(^g s are sharc'd bv manv 
)the,rs. ()nl\ tlu“ l)ii))lin (larclens have beam more 
ortunate m tbeir ellorts, and ha\c' contrived to 
ireed and rear the juips 

Letters to the Editor. 

The Editor does not Jiold re<iponuhle for opinions ex- 

pressed hy )iis coTre*‘poudents. Neither can he under take to 
return, or to correspond Tfith the 7vuters of, rejected tnotiu- 
scripts intended for this or any other part of Natcre 
JNo notice »s taken of anonymous communications ] 

Communism and Science. 

In view of lli<> article 011 “ 'I'hc Pi oletarisal ion of 
kience* in Russia” in NarcRii of Scpti mher 1, the 
ollow’ing extracts from a letter ! Jiavc just received 
rom a well-known Russian professor of chemistry 
aay be of interest. I have omitted personal lefer- 
ctices and a few oilier matters, J. \V, Mkliok. 
Pottery Laboratory, Stoke-on-Trent, 

September 5. 


‘‘You doubtless know' the old adage, * Prinio vivere, 
detrtde philcfsophariA 1 do this last, but the first part, 
^ vivere, * is more^ than uncertain fpr us w ho have the 
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. ntkfortune to be a little civilised, aa one never knows 
wdiat our wdld, wild taskmasters are going to do next. 
The higher schCK>ls of Peirograd arc under the control 
of a fcHiner apprentice ot the diK’kyards of Cronstadt, 
who has learned to l.dk ghblv and to sign his tiame 
widi an appiopriate flouiisli. llt‘ has not the remolesi 
notions .is to what is a sc. if i>l higli learning; but 
th.u diKs nt^i (lutihle him in (he least, he just governs 
.icituding 10 his hglUs, and atiu.dlv docs his best to 
destM>\ all <'ultuM‘, all ital st c nia . in mir institutes, 
ll is jiisi ihc same cv erv w liei t . ,iiul the- results arc 
glaringly .qipaierit in the lUfci l.iikiit ttf 1 1 ops in 
the e.tst and south ol Russia, diK iiitf so mui h to 
e\ce|>lioual clinialie c.iiist s as to the (oiuitk'ss ri'quisi- 
iitais vf ‘surplus’ wheat, ‘Miif>lus-’ bullcu'ks and 
hoist's, and olher kindncl nu.isuics of the. reigning 
pi olet.ii i.u . riie pt’vpul.iiion of some twenty provinces, 
which su]>plied oin e upon a time almost all Russia 
with hit. 1(1 and expoiircl tluHisands ot tons of wheat to 
loreign lands, is now k'aving their hoiiscs and fleeing 
to ih« t.isi, (lu‘ noflh, and the wisi of Russia, where 
th('M is sidl soiiu'lhing loe.it; the\ spread di'solation 
w id« I and w idei also ( boh ra .ind oiln i dist ases ; tens 
of thousands pc'risli d.ulv. .\linosf nofliing is left in 
ih<' dcv.istaU'd ])rovini'('s 7 (la v must uonv be colonised 
.uiew W'c aie foiiun.ili' for (he nom e in being 
suthcienth f.ir fiom (hes(.‘ places, but iht' outlook for 
Us Is am thing but t ('assuring. 

“ I’p to now w e rec eive a ‘ 1 at ion of scientists, ’ which 
dining ncio w.is ('omp.ii .itiv ely goi^d, hut Is now 
M duced to the tollow ing items, leceived, for instance, 
in June. 14 lb. of biead (made, princ ipalU out of 
s<wa Ixans), ii Ib. of soya bimns (it is not generally 
known that ihev contain poisonous constituents, aim 
manv weie (he cases of |)oisoning) ; il| lb. of herrings; 
4 111. of tallow (the 111 si fatly sufist.anc e lec eived since 
Febiu.uv); (> lb. of wheal (we eat it boiled in the, 
foiin ol giuel); ^ lb. ol macaroni made out' of so> a 
lie. ins , i 11), (>) s,iU ; 1^ lb. o| sugar; 3 lb. of lean pork 
- bones and hide, no laid, and veiv little nuat; } lb. 
ol tea (suirog.ai); lb. of tobacco, some matches; 
.inci 1 Ib. of w.'ishing scnla (ibne is no snap). During 
ibe same month 1 lennc'd onI\ a f< w davs agi") — as 
s.ikuv lor my kctuic's, i tc . the st.iielv sun) of ii,oc.^o 
1 oublc s ; but .Is lat'.icl costs .tbouf pioo roubles and 
build a*. '>00 roiibli's per Ib., fills sum is the eqiiiva* 
1( nl ol ^ lb. ol brc'.icl, or some Jo IvOpeks ( -- e^d.) of 
pM'-w.ir da) s ^ ou will finis appret iate the munl- 
fic'ciHT of inv s.ilarv ; the mc.iiiesi niecb.'inic or 
plumber gc-fs ftoni j^o.ooo lo 500,000 roubles and 
more monlhlv, and it is nolhing unusual lo pay I lb. 
ol bic*.icl 01 5000 loublc's joi one hour of monuftl 

woik, wliereas I, ,is a f ul 1 - He dgecl professor and 
doctor of chcnusifw, receive for one liour of hH'turc 
450 loublc-s ( k»ns( quenl Iv, to noiiiisli the members 
of thc' f.miily fl iia\c, fort un.ileH , neitlu'r wife nor 
children, but live with my old mother), 1 work in 

kitelu n-gai dens, sell tlu- few things that are still left, 
etc'. The prices foi' a new suit i.uige u{) lo i,ocm),ooo 
roiihk-s ; ,a jialr of old high boots, which I could not 
wc'.'ir and which cost originallv some fiflccn years 
ago 14 rouble's, fc'tches now' 700,000 roubles, as bcx>ts 
.arc vcTv se.arco ; for a sliirt v ou ge t j lb. ot buttc'r. 
During the* first six months of iqji in\ iiicghf'r and I 

j lia\e eaten diffc'rc'ot fcMkls to (he value' of about 

<>,000,000 roubles. 

j Xei'dU'ss to sav that, in spite of (lirse milliori!?, wc 
are now jiaupc'is in the stiicl sense of the word. All 
mv savings, made little bv hide during more than 

tvventv-fivc years of professorshiji, were filaced In 
State loan.s and annulled in 1917; our small Ipnded 
estnte not far from Petrograd was taken from us in 
iprS, and ks now completely devastated, all the woods 
‘ Jvaving been cut It would be now 
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siblc W exi;>t without the * ration of ficientUU/ meagro. 
as it ij». 1 read in Naiurk in 1^20 a notice on the 
voyage of Mr. Wells to Pelrograd and his opinion 
on the position of our men «>f science (Nailhk, 
vol. H)t>, p. 352). He (lid n(*( s< e much, .is he 

was ‘personally condmted,' .mU cl<)*s nul undt r>>l.jiiui 
Knsbian. He estimates the numljti ist men of sciuicc 
at four thousand, Naickk e\puss<.s some asiomsh- , 
ment at this numhei lhulk^ th'ie must he 1* ss, as 
many iiave died. Well, tlu n is here .in ulVicial eom- 
inission, comjKjscd ot Mr. Oldenlniig .ind oilier 
learned gentlemen, wlio dicide uhcthei an applicant 
is a man of seiemt ta nut. As it 1^ olhn a cjutstii^n 
of life and dealli, iIm ckiivu.n is usuallx m l.ivuur ot 
the applicant, il leitam lunnalnies aie luitilled - if 
he has printed som. hatiad aituas, ui eveil siinpl\ 
written otu , I'ruhssins .no almost al\va):> in- 

cluded if they ttach in liiglu i sihuols. f liere are iiuw 
very manv pt.'l'taiiai hij.ihi’t insiilulc-> ” , lor 
instance, a “iliglat Instiiul* ot Anti-tirt 'l<chniqut 
and a ‘Hlighor Institun. ot IMasiu Aits”, the liist 
turns out liicmui lot lit* hiigaties, the sticMid 
dancers I “I’toUssuis ’ ot tlioM. insiiiuh's .ir< ,ilso 
' scientists"! h.u 11 aini'iig the piulossoi>, uf old 
high sciiooh, llari an imw stniir witiiunl stiontilu 
degrees called i<d piulissots , ti>t nnw it is dei.M«d 
(fi.il an)ho<]\ mil la a [>ioI«ssu , just as aiulioih 
wllO is sixient \ eat s 1)1 igi laiih* a stud* ill Itlu is 

quite ignot.ml li< \m 11 ailond .1 ' j)t opai ,iti*r\ (ouisc, 
but, like loal sludtiits, util teitive his lalion .uul 
salary (sludenk du nut /xiv an\ thing nuw, ))Ul ncM\r 
salai lOs), 

‘‘Thus the cjufsliun, ' What is a m.ni of staiuo'' 
is not s(> siiiijjl*- ,is It sinus. 1 ho lumihi r **t mm ot 
science would coiiaml\ o\nnl iho lout thousand ot 
Mr, Wells it iho > 5 uvint *>1 doputv wuik*rs and (Uput\ 
red soldiers did nu' happ* n lu lix the numlier of 
rations at two thous.md Ot cunt so, .ill this is vi'ry 
detrimental to llio mlnrsls ot rml snniiiln woilors, 
whose numhet , I sli*>uld dunk, du< s not *'\(o<d 
several hundred; tlic inutn so as it is oniciall\ an- 
noVmced that scimiita wuilois ot ]{ngl.uul, hrano, 
and the I AS. A. hacn lonnod committtis to liolp its 
It would be .1 g*>‘)d thing it som«‘ t rpt esenl.ilix es ot 
the.se commilUes lould mmik and pn'sido ovn ihr 
di‘'tribution. i..ist \eai tlir \t>r\\egian (lovttnmenl 
sent Us a lot ot pres<-nts, hut the pniis»- amount 
sent was c.uetu11\ kept in tlie d.iik, so dial we ha\e 
nU>n; than a suspiidon licit we leceivcd onl) a part ot 
the alms — .and tlien otd\ some i.oatsor things, lik»' 
herrings and c<*d .imi ih.tt th<' dainties were taken 
hy other parties tor whom thc}' w-ere not Intended. 

"You see I write .is a mattei of course .ihout 
rn.eiving alms; wo h.i\o long ago tost all sense ot 
pride '• beggars i .mia»t lx* choosn s and wo can onlv 
rhankfullv aicr-pt foreign ludp. As I e\]>ress mvsolf 
easih in Knghsh 1 ('oiild not teslst die tianpLition to 
give to \ou just a \(T\' sm.ill ^'inlotno of wliat is meant 
lu ‘ vivi'ie ’ lor 11 ^. hut date .ii*- m.nn otlu/r n<^t \<ix 
agri'CMhlo things whuh I tMiinot mention now In 
spite ol them, the li ihii . ..f iwmh-tivr \<.iis mnnol 
he given up. and I still iptriest nnsrlf in the pioMss 
of cheiiusti\. . . 

"I h.ive Mali o\('i uh.il 1 ha\«' utillm on tin- suh- 
jocl of' ‘pttiuo M\(ic, dfindf jtlulosophai i, ’ .aid si'C 
ib.il theie is enough uninlendon.il lunnuiir .ihout it—- 
hnr there is piecious liidn humour in living il 
through. ” 

The Disaster to the Airship R38. 

In' the article on " d he Disaster to the Airship 
R3S ” in N.vil'RK of September i, the author laments 
that, in consequence of it, airship development is to 
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be abandoned by our Government» and airship 
is referred to as being a matter of experience and gues^ 
ing. In face of the general tenor of the artic^, it 
may be of interest to direct attention to six letters 
published m Enj^inetrtn^ in November an<l Deceit* 
bti, Jpoi, which I wrote in a discussion of the tor- 
|H‘do-boai dcstroNcr Cohni. d hose letters are 3 ls 
ap()lic,il)Ie to the R3S as to U'le C obrn. 

.Some eminent stientilic men ihen denied the pOS- 
sit)iht\ of the dis.isu I t(^ the ( i'l>ru being due to 
gyroscopic action ot tiie projieller and engines; and 
di(“ tiist of mv' i« tiers w.is written imreh to insist 
on the lAisience <*f siuh .irtion, though I dedared 
that I could not <onsid*“r it sullicient to account for 
such .in aetident. 1 he touise of llie discussion, how- 
e\<r, k'd me to detlare it ti> liav ‘ hern the sole cau^ 
r>l tlie disaster. 

1 he imjtoit.iiit point is th.it .ill then existing 
dfstrovers liad engim s titled into them after the ship 
had hem built. 1 pointed out that such engines . 
shoukl he built willi the h(.cifings as an intrinsic 
pai t of the engines .and e\ft nding the full l*Migth and 
hr*;adth of the shij), and .also strong (mough to resist 
any foire that ('ouki lx exerted h\ tlx- r-ngines. I 
considural jhat a vessel ,ind engim s so constructed 
would not onh hr* safii, hut nnglil ako he lighter 
th.in one dcpendeiii on ln .ivv pl.itt s .uui girders for 
siicngth t*> st.uxl tlx- siK-sscs, created h\ jnlihing and 
rolling. 

Ih giving thr* .airslilpk engines six'h lienrings as 
ahovr* suggested it ma\ he made safe against any 
six h accident as lli.at whiih has wteiked tlic* R3^’ 

'Ihe old desitoveis olTried, pnhajis, moie scoj>e‘for 
s.ivmg welglit than the .lirship, bill hv giving such 
healings to llu' engims ,is above suggested at least 
thrf'e-toiirths of tlx* i>iesent weight of girders might 
be dispensed with Wm Li nai ids Joriun. 

Rov.d .Soc ir'rx's ('luh, SepieinhcM' ; 

• 

Hri C)KF dealing with tlx* mai*i tonU'ution ot Dr. 
\V. I.eighfon Jord.m's lem.uks (<11 tlx* loss of R38, 
it IS desirable to refer to the oi>emng p.ir.igr.iph and 
to correct the impression that, in consiajiieni'e of it, 
ail ship devekrjimenl is to h(' .il>.ind( nx cl hv our 
(jovei nment. ” llx* pollcv ot tlx* Air Ministry was 
determined .ind annoumed manv months Irofore the 
.iccident, and tlx'refoie (..innoi have been inlluenced 
hv' the failure of R.vt^. i hi* (Mm[>aign tor economv 
in (he jmbiic seivic'e, combined with .a lack (if 
enthusiasm on the pait ot the \ii ( oniu'il, is much 
more likrdv to lx* tlie r \ jibniat ion of the (l(*cision to 
abandon airships. 

Dr. Jordan ajipe.irs to attar li nuich iini>ortance to 
gvros^opic action in relation to (lx- hrealcing of R3H. 
Sen'll action is c.dled into pl.iv when the atrshij) turns, 
.ind, as is well known, tlie magnitiidr' of the couple 
is propcvrtirvnal to the r.itr* of turning of tlx* ship. 
'Fherr* is Utllr* diflicultv m eslitnaling the m.agnitudes 
c>f tire frH-ces to he resisted, and, since* an airship turns 
slowly, in seeing that thev ai e Tclativelv small. ^ It 
is not usual for engiiXM ring siru('turr‘s to fail against 
well known loads, and tlx'rr* is no reason to suppose 
that R ^8 is an exception. It is rather to those un- 
known effects suppr>^<‘d to be covcrf*d bv .0 ‘‘factor of 
safelv ” that attention is drawn by failure. The 
less the scientific and teclinicnl prrqraration for cOn- 
striictxrn, (lie greater the call on tht* allowance for 
ignorance. 'I lx* scientific objection to full-scale t^sts 
to destruction is not to theii effectiveness, but Jto 
their cost in life and materiai ; they are, in fact, the 
result of false economv. 

The Writer ok the Article. 
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jp ROM every point of view the visit of the 
^ British Association to Kdinhur^h has been an 
unqualified success. With the exception of the 
last day of the meeting the weather was hiiihl\ 
favourable; and even on that day the rain was 
confined to the early foreno()n hours. h'veiw 
momin^*- the reception room, tlie old I'aillimeni 
Hall, w'as crowded with memlx'is whose ea^ei 
happy looks showed that tliey wore enienino the 
meetin^>-s to llu^ full, d he ( iti/ens of ICdinbur^li 
gave themselves up to the spirit of scientific 
gaiety, and the \ isitors heartily rc'Sjx^ndcd. hAerv 
seinion had its own dexoted band of dis<'iplcs’; 
and what speeiallx impressed those wla^ remem- 
bered the last Rdinbur^di meeting m iSt )2 xxas the 
pfoportionatelx ri^re.iter number o{ women mem- 
bers. This, of course, added a bnlliaia \ to the 
gatherings, particularly when two or moo‘ sec'- 
tions met f(^r a common discaission. 

These* common discussions formed indc'cd one 
of tlie distiiKiixe features xd tin* lulinburgh meet 
ing : physicists ,md (diemists tog’-elher inquiiiiig 
into tho structure of molecules; plnsicasts, gt'o- 
logists, and fiiologists c'omf)aring \iews on tlx* age 
ot tho earth; ( hemists and [)li\ siolog-jH,! s solxing 
t lie niysterK's of hiocdiemisf ry ; bedanists and gec) 
legists discussing in lixclx fashion tlx* oldc'si l.md 
flora ; g'eog raplx'rs and ant hr o[xdog jsf s siiixmg 
to disi'over the origin of tlx* S<'(>ttish fxx^plc ; geo- , 
legists and {’ngiixsrs trxing to I'onx* to an agnx*- ' 
ment on the M id-.Sc ot lanfl (anal; and so (xi in 
other eases. Tin popularitx of these* combined ■ 
discussions was demonsl rate d bv the ('rowd(*(l 
Httendarx'cs whadi stiainerl to (fie \ erx utnK)st 
the aecommodatif)n f)iovid(>d hx the largest ,’Iass- 
'oonis o| tiu* iinixer^it. 

Fortunatelx for the presidential addn^ss and lie* 
raiious excning ]<«cliita's and addresses splendid 
tcc’ommodai ion was affoided bx ifx^ I'shcr Ikill, 
vhiclt was completed just before the oulbieak of ' 
Uir war. Owing to Ins regrettal)lc illness Sir ' 
Fdward Ihoipr' xs.is unable to dt'lix cr his addiess < 
in person, and it was not until tlx' last dax but 
one (d the nu'eting that tlx- nx-mlx-rs ol ilx ; 
Association wen- able to rcyoice in the pieserx( ' 
their presicienl. d he . itizens of Fdmhurgh 
to<dv lull adxanl.ige of the specnal lectures pre 
pared for tlx-m Sir Ohxei f.odgc discoursed 

with his well known e.ise and hx iditx on “ d'lx- 
Principles of \\ irc-less Ib lefihonx Prof. 

Dendy rh'lighled a large audieix e xvilli a finch- ! 

^ planned lec ture on “dlie Slia-am of lafe/^ and I 
Prof. Fleure gave a siiggestjv<* and ’inghlx- ! 
Interesting disquisition on (ountries. as poison. ili- | 
^5, in xxhi(di SfH'('ial promineiu'e \x:is gixen to ! 
^Otland. The two ( vening discourses given to i 
the mpmbers of tlu* Assoifiation were both of ' 
interest, one being a eomparison ' 
of the Forth and Quebjpc' J^ridges, bx- Prof. C. K. 

O.B.E., and the other on Edinburgh and 
Oceanography/’ by Prof. Herdman, C.B.E., 

• K.S. Both l^cjures were profusely illustrated 
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The Bfitlsh Assodaeion «t Bdinburgh. 

A RrrRosfECT. 

bv lantern .slides, and 


w 
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•.blar,a-.uuli;;;«:s. 

ihc Jjrcat reception by ibe Lord Prov<Xst 

o * ’ '‘yy"''''' "»• ''<>.' •>! Srottish Miimim, 

t i.iil and ^allcnrs ol \\ hirh formed an 

.il)|)io|nMi,. sotting- loi this I, ,!(;,■ aiul brilliant 
b inieuiii;. Iluf^e thouj^b the ,ivs<-int)lv w.is in’ 
po.m ol mmiber.s, there uas nneon.lortable 
I loud, Lndle.ss sire., ms o| Ira-ndK .-roups 
; nu andeu-d Ibrou-h llie tre.,sures ol i aiid seienee 
, in tlie '..nous hails and .,Iony , 1 ,,. yUlerirs 

Iro.u ubieh .. bird's eve view could l,e obtained 
■ ol Ib<- ever sbiliinf,- ss.ne below. Music added In 
I 1, , i.irni, piovided i},,. lisieiuT was not too near 
when ,'on\ersali,>n bee.inu- almost impossible, ft 
I IS .l.nibllul ,1 there exists a l.ner plaee for a reeep- 
, ‘jon than a building i,l (lu* nature of the Koyal 
ottisf, Museum, where. < xen the solitary wm). 

( i.u i (.111 find int(‘iesi in the vaiied ccmtents of 
fix- (Mscs disf>l.iye(l t(x \ iew. 

. Die .-vairsions air.m^ed bv Die 1,,,-al committee 
ueie well |,.,i i onised, lb,' most po|H.I,ir perhaps 
l.einj^ ib.it lo Kosvtb .ind llopeloun House, where 
Die visiiois uei-e re.’eived and eiileilained by the 
vl.inpi, sv ol l.inliDietou, ,ind ih,; visit to 
j Diinletnihn,.. on tlie mvilallon of th.. Carneg-ie 
; l,nsi,.,>s I be lono exeiiisions to lb,’ .Seott coun- 
I Irv .Old to Die I rossai lis also .iflr.iried many 
j Mv;lils(cis. Cnforlun.ilelv i|ios|. who visited the 
\y-..| onnleretl be.iv v r.iins; and one section 
"I Die p.irlv vv.is drivim lb,' vv rony; wav, thereby 
Iiussnn. Di<. si. at vvliiih lun. b was provided, 
•md leiinnintt lionie buntfrv and inise.-able alter 
■ I Ivvelv,. bonrs’ fasl. L.olienlaily inlerestinf;- ,)I.so 
were Die small I'x, ursions .inanp,-d |or Old Kdin- 
liiir-b, lor Svvansion, i|ie earlv borne of R. L. 
*vi.veuson, .mil for other mlereslinji jilaecs in the 
imm,-d,.,l,- vieimtv. J I,,' .y.oden parlv eiv'en by 
Die I,,,-., I .ommiil,.- was, m ., iiTlain sense an 
-•V I.rsi,,,, (o the llnelv .ipp.nnb'd Zoolot,-ical Park. 

I ins vv.is on Die I'nesdav .dlernoon just as tlie 
We.illi,-,- bee.une somevvli.it Ibrealeniiij-. bor- 
lun.ililv Die ram held ofl unlil Die evi iiine, and the 
im-mliers lb,,roti^,-ltlv eiijoved tbiar visit to a p.irk 
Die natur.d beauties of win, b li.ive been skllfullv 
ad.ipt.d to the ne.ds ,,r ,dl tvpes ol wild anlm.als. 

I be Si nalns ol the l'nlv,isi|\ ,,f Hdiiibureh 
look a.Iv.inlaKO of the presen, e ..f the British 
Xssoeiation to , onfiT Die honor., iv dia-rep of 
Doelorof L.ivvs on nine of tbi- emnmnt str.miL-ers 
VIS, tint.; Ibecity I'lwse vv.ae Sir Iklward Thorpe, 
be I ,es„l,.ni ,vf D„- .\ss,„ i.iDon; P,„r, Arrhenius, ' 
Diris lor of lli<. l‘iivsieo-t bemi( .,1 1 ), p.irtment of 
111,- \ob. l Institute, .Sloekbolm ; Prof. Kaptevn 
of (mmimeen. the dis,,'ov mer of the two star 
st,-,-ams; Prof. Kro^-li, D„- eminent phtsiologist 
of (.openliaum and \ol,el I , at,. ; l)'r Irvantr 
L.mjjmuir, .Sebtme. tady, New York, well known 
1)1 hi,s electrical work ,,nd bis investigations into 
the struclurc of atoms; .Sir (Olivet Lodge, pro- 

c- y»J-.e rrfan of science in our midst; 

•Sir Wdham Ridgeway, Professor of Archteology 
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;it Cambridge ; Professor Vito Volterra, one of*| 
the toremost mathematicians of the day ; anefc 
Prof. R. W'. Wood, of Johns Hopkins Cniv’er- 
s^ty, Baltimore, famous for his brilliant experi- 
mental researches in optics. These outstanding 
representatives of science in its varif)U.s branches 
were presented to the Vk e-C hancellor, Sir Alfred 
Pwlng, by Prof. Wliiltrtker (acting tor the Dean 
ot the Faculty of C.iw), uho hit olf the charac- 
feristio work of each in tin- happiest phrasing. 

Another side issue of tlu* British \sso('iation 
meeting was tlie Roval ScKietirs’ dinner, at 
which the fellows of tlu* Ro) al Sr^caetirs of Kdin- 
burgh entcTtalruul as their L;iicsts the fello\vs ol 
the Ro^ al Socutv ot I.oiulon, the members of tlie 
Royal Irlsli .\iM(leinv, and eminent loreig^n visitors 
to the meetnuy I lie Maharaj Rana of Jhalawar 
was also a pnest. dins l)rilliaru function was 
held in the Masonic 1 1 , ill, proh.ihiv the most 
artistic hall ni }*al in burgh. \earlv two hundred 
were present, and (lu* g-iicsts and hosts were 
nrrangi'd m su< li ,i was that those* i(*pre- 
senlati\( ot in\ 4)iu’ science totined .1 gtoup 
•at one ol tlu' l.ilih’s. 1 la* toasts wc*re pro- 
posed and resjjondcd to l)\ sperd<(“rs selei'lcul (Ui a 
brcgid international basis, and tlu* spc-ec'hes were 


short, congratulatory, breezyf and huirtorc^s, 
On^ point referred to by Sir James Ekwar b 
worth chronicling on account of its historic 
interest, and might have found a place in 
the handbook “ Fdinburgh’s Place in Scientific 
l^rogrcss.” Some seventv-five years ago a young 
extra-mural teacher, Dr. Samuel M. Brown^ gave* 
lour Ux'turcs on the atomic theory and, to a large 
intellectual audience packed into his lecture room, 
broai'hed ideas regarding the complicated nature of 
atomic stnn.tiire wiru h w(*re lar m advance of hi& 
da\, and cIos(*ly approximated to the ideas now .so 
pre\alent. Samuel Brown died at the ag'e of thirty- 
nine, and Fdlnburgh h^st a brilliant son who, had 
he lived, would have brought r(movvn to his city. 

h'or one glorious w(*ek tfic people of k'dinburgh 
rejoiced in the Bntisli AssiK'iatiou- just as pro- 
foundlv as tlu* visiting meml)ers of the Association 
rejoiced in Edinburgh. f'here was exhilaration 
in the very air, and the protonndcst j)roblems were 
ta<'kled m a clieerful spirit. I'wo thou'sand seven 
hundred and S!xtva*igh 1 members drawn together 
truin all p<irts ot the world shared in this intel- 
hu'lii.d feast of good things, tlie golden im monies 
ot whkli will Ik* a life-long possession. 


Science and Crop Production^ 


B\ 1'.. J. Ri SSI i.i , D.Sc., [' R.S., Diievtoi 

r llE bv'giniiing ol much ol our siicntita work 
on Clop |uo(hutioii go< s back i<j the vc.u 
Ib43, when l.awis and Ihlbcrt s( i out to dis- 
co\er w h\ l.univaid inanuic is siu h .m rxcdlcnt 
feiUlisCr. Iwo opposing rsplan.il ions were 
otferc*d by liic < hcmisls ol tlu' dav , the eldm 
Mcvv, coining down lioni ihe eighteenth etntuiv, 
was that the lertilising valiu' lav m the organic 
matter; the newer view put lorward liv laehig 
in 1840 was that it lav in tlu ash c'onsiituents 
the potash, |)lu)sphalrs, t.i( 1, it altei tin 
manure is luiriU. JaiwLs and (iillu-rt loiisidered 
that It hi) m thr a^h (onsiiiueiUs />//is the mtio- 
gcn ot the oigaiiu inalti r, and tluv dev istal .1 
ciitical tield (xpeimienl to d(*Mde the inaltei. 
they divided a held ol wheat into jilots oi < cpial 
sl/e, ol wlii(h oiu* r('Ceived laimvard manure at 
the rate: ol 14 tons ])er ai re, anotiu'r rec'eived tlu* 
ashes ot exai tlv the s.iine diessing <►! l.iimvard 
manure, a thud tiseived tlu* rnnu ral matter of 
the aslu's pln\ some ol the eomlnned nitiogen 
that had been dassip.iiiai on burning, and .1 lourth 
lay uamanured. 1 he ri'sulls were verv sinking : 

Lit'uiuUuilJ: Wlu'iit l-'ichl, iS,}4, 


1 on-, pt r Cw t*- p< 1 


Farmyard manure 

,11 ti . 

.U l«* 

I s 

No manure 

1 0 

n» 

Ashes ot faimvartl nuinnie 


lo 

Mineral matter of «a.sh plan miP 
phate of ammonia to supplv 



combined nitrogen 

201 

15^ 


‘ .VljMrart of a f«rIner^' lectiyr* of the 6 rttii»h Auocbtion deUvrered M 
rxlmhursh Qt\ September 
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ot tlie Rotfi.unsK d l''\pei nnent.al Isiaiuui 

Ihe ashes piovetl inetiei live, hut the ashes plus 
(he eombiiied niiiogen .u l< d just ,is well as tarm- 
v.utl iiMiiun , It IS llaulore tluse that eonstitute 
the kiiilising 1 oii'^litiK-nis ol the nuiniire. 1 hus 
the old Muitioversv was dKidiul in .1 way not 
uiuommon m sue m e , neither si<U* provi'd to be 
eiUirelv lot reel, but both subs weie tound to 
have* sonu' basis ot imth. l.awes and (ullieit did 
not rest i onleni with this [ruri'K judieial and 
st'iejUilu loiuliision; thev saw that lluw c'ould 
make up this clferlive mixlur*' ol ashes and (’om- 
hiiu'd nitrogen ttom mnuTal sultst.iiu v s without 
using laimvaid magiirc lAen in their day 
larnu rs weie unai’tle to obtain stilht u'lU larmvard 
manure, and it w.is iheretore a gri.iL achievement 
to be al)le to suj)pl( mc'ut llu* limited svipplics by 
tins mixture. A hu torv was set up, ,ind the 
m.uuiLuture ol the so-('alled artiliia.al fertilisers' 
lieg.m. .Subsr(|iu*nl experii'iu'e showed that 
tlu* ash c oust it ueut s ate not all eciuallv neces- 
sary; in prai ti(x* onK two ot them, potash, 
and phosphati s, nei'd he sujiplietl in addition 
to nitrogen. 

(.diemisis, .ire rightly prf)ud ol artificial fer* 
tiliseis, lor tlu'v have proved evlraordinarily suc- 
(cs'^ful in augmenting (uop prodiation all over 
tlie world. Ihe dem.md for lliem is (*normous, , 
and in r«>iv,('qm*nce prices have risen considerably 
within the last (hirtv vears. .\grieultiiral chemists 
arc always looking out lor new substances, and 
even during the war a new tcrtiliser, 
chloride, was added to the list and new 
has been erected for its rrianufacture. M^erh 
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i4i»:nufACturiiig fScilities are, perhaps, ade- 
<juate far present demands, but it is certain 
that much more fertiliser could be used, and 
that as farrain^^ improves the demand will 
increase. 

Progressive farmers ha\e long passed the stage 
when it was necessarf to demonstratf' that arti- 
ficial manures increase crop j)rodu( tajn ; the posi- 
tion now is the much more ditht ult one of deciding 
how' much moni^y it is wise to spend on fertilisers. 
The old view ^\as that tlie (Top > leld was propor- 
tional to the manurial dressing-- f.c. that tlie more 
the manure the bigger the crop. I.awcs and 
Gilbert showed this was not altogether correct, 
and that the )ield fell oil after a < crtain si/etl 
dressing v\ as reached ; tills ndaiionshij^ is <‘x- 
pressed by a straight line which ulliinalcly be- 
comes a cur\c. A later Mew set up by Mitsclier- 
lich was that th(‘ ('(le<'t of the rnanurt' is jiropor- 
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Ihis (‘xperimeni ought tc> lie r<‘peafed in many 
districts, for it is by no means ( eriain that fannef.s 
generally arc using the most profitable 
of fertiliser at the most elb'ctue 
h( 3 \\e\ei, neces,sar\ to take into .u count .some» 
thing moie than the (]iiantiiv and ilu 
applaation of the fertiliser. U 
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tional to the decrement fr.nn the maximum obtain- 
able J that therelorc the lirst close ol manini* has 
large ellcct ; but that lurther dos.-s h avc jiio- 
gressivcly less a* tion. I’his relationship is r\ 
pressecl by a logantfimic ('ur\e. 1 h(' present vawv 

is that tb(‘ clfe( t is at first small; then if in- 
crea.ses and then decreases; this relal ionship is 
expressible by a curve resembling that for auto 
catalysis. 1 h(‘ important prartual consequence 
is that moderate* clressings are more prohi.ible 
than small ones, but they are nlsc> more profitabjjie 
than much larger ones (Fig. i). 1 Iktc is ra; 

difficulty about the general rule; the (lilhcultv 
arises W'hen one tries to define a moderate chess 
The problem is furtlic r complicated by the 
fact that the efTect of the dressing- is greatlv in- 
fluenced by the time w-hen it is put cj# to the 
land* In, our own case the results have been a.s- 
ftdiows t— ^ V. 
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time of 
essenti.il also 
nuxtuie. In the old davs this 
(juestion was thought lo bt' lairlv .simple. 
Claanisls used to think that d they 'knew the 
eompijs.tion of the ash uf plants thev \v(nild know 
m. inure to use*, it should .suj)]>]\ all the ash 
lli(' (juantitx's pri'sinu in tlie plant, 
now kru^w n tc^ be wrong ; ila^ (Composition 
ot th(‘ .isli alfords no guid.iixa* to manurial 
ri'Cjiiif c nu'nl s, as was, indeed, shciwn by 
iwc's and (lillxat in 1S4; 1 ’he dislin- 
guislu'cl^ iTtau'h (lu'inist, (ieorges Mile, 
emplia sisc'cl tin* ja(t that onlv [iroperly 
('on(Ju('j('(l fc'ld ttials would ever S(*ttle the 
Cjuestion. \ ast numbers cif suc'h experi- 
mcMits liavi' bix-n nuide, and they show 
that the jeohlcan is inoK' ('omplex than 
\ iil(* thought Jt is now known that'no 
single tonnula exjiress.'s the fertiliser 

iH'C'ds of a crop; iw m \ distri('t, almost 
every iarm. has its own special require- 
ments. 

Still lurther dllhf ul(\ is introduced liy 
the la( I tliat tile \ai loiis artilitaal f(‘rtilisers 
not onlv in('r(‘as(‘ ( rop vields, but also 
int1uenc(‘ the ((nnposition and haliit ot 

giowth of tln“ (fop Nitrogenous 

in.inui(*s 1(*n(l to a vcgidative grow til i^f 
large, di'cp-grc'en li'avrs whic h are 
w h.il liable to be a(la('ked by fungoid 
jX'sts ] ’liosphates inq.rove robt de.velop- 
meiit, and are llierefoie of .special value 
lor swedes and Inrnijis, they also hasten 
ripening ol grain, and are tlitTefor(! 

pal t K.ularly useful in late districts; they increase 
the feeding value of crops, and arc* therefore use- 
ful foi lodder crops; and they ha\(‘ a remarkable 
<'lfe< t on tli(‘ development of (lover, which is not 
M*!* fully undeislood, but wliicdi has ri*v olutionised 
the treatni(*nt of p.istuie.s m this c ountry, l^c-itassic 
fertilisers improve the vigour of tlie plant and 
iiKTcase Its power to resist fungus attacks. 7‘hese 
and other sj^xTial properties of f(*rtilis(TS are now 
w(dl (‘st abli shc*cl , jind advantage* is lakc'n of them 
in drawing- up fertiliser schemes to suit the .special 
refjuircnients of each farm. 

It lias already b«‘(*n jiointed out that iliis work 
on artificial f(‘rtilisei-s arcjsi* out ol laiwes and 
(Albert’s dis('Overv that the wheat crop of 1843 
grew just as well when supplied with the ash con- 
.slituents plus combined nitrogen as when supplied 
with farmyard manure. They repeated the ex- 
pedment year after year; periodically the results 
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were collected, and even after fifty y^ars on art 
the artificials had done as well as the 
larmyard manure. In consequen<'c of this and 
other experiments many af^^rirnltural chemists 
developed the view that artitnial manures were 
at least as ^ood as farmyard manure tor ordinary 
use on the farm; l)ut wider know hcli^^e has shown 
that this is not the case , it is only a iirst approxi- 
mation to .sa\ that artifx lal Icrtilisers are equally 
as good as tarmyard manur<' ; we now know that 
larmyard manure prodm es etlei ts ut the highest 
irnportanci' to llu* laud which no kiuiwn combina- 
tion ot artificial fertilisers will bring about. 

Ivxaminalion of the Hroadljalk dat,i iii tin- 
statistical lai)oralor\ reciaUlv instituted at Kotham- 
sted under Mt. K. \. 1' isher shows that farm- 
yard manure differs m two ways from artificials 
-the \ariation in yield from \ear to year is 
diminished Iry the use- ol laimyaial manur<‘, as is 
also the deterioration \n fertility due to rontinu- 


our plots treated with artificials excepting j^erhajw 
those receiving exceptionally high dressings, This 
IS shoyvn on both the wheat and the barley plots, 
and it is greatest oft those plots vv.here one of the 
essential fertiliser ('onstituents is withheld (big- 2). 

llu re is a third effect, which is very marked In 
nualions. Farmyard matfurc appears to have a 
greater etlert than artificials m increasing the 
growili of (lover, rnfurtunately the number of 
( xperiments is not \ery' great, but, so far as they 
go, they show a striking superiority over arti- 
tx ials, and this extends not only to the clover, 


but also to the succeeding yv heat 

crop. 

1 he results at 
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ous cruj)ping lor eiglity years. No leyyer than 
fifteen ditbaent ('omlunat lon^ of Irinlisers aie 
tested against lainiyaid manuie, and yyhile some 
ol them 1 nnie out (jiiiO \M '11 on an a\er.ige of 
lyventy-liye 01 fifty years, they nuctualc consider- 
ably frtnn season to se.ison, and tluw slimy mani- 
fest sig-ns of (Uuerior ation as the yrars p,iss In 
Many farmers pider a steady yield to ,'i thu - 
tiuiling one, and this, of course, is sound, cautious 
business. Farmv.ird manure inner dr)«'>, badly 
even in th(‘ yvorst scmsoiis, but, mi tlu' other hand, 
it docs not gi\'e record (U'ops eyen in the best 
seasons. What yye should like would be some- 
thing possessing tlie special values of tarmyard 
manure in bad seasons, and of artificials in good 
ones- . . 

Further, there is a deterioration of yield on all 
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.\t jiresent we cannot explain all 
these remarkable fai ls. 'I herc are 
scyeral possibilities; — 

(i) I'armyard m.iiuire is knoyvn to 
exorcise r(*markable physical effects 
on the soil, causing it to become 
puffecl up so that the empty pore 
spaces iiK'rease in size. The air 
supply to the roots thus becomes 
liotltT, the yvater siip[)ly is more 
eyenly regulated, ihe yyork of the 
lillage implements is lightened, and 
a good tilth is more easily obtained, 
I'he differenc e is well shown by the 
root crops -syyedes, turnips, and 
liaituularh m.ingulds, which are 
\ery sensitKe to soil conditions, 
aiul, being soy\ n late, arc; liable; to 
suffer from spring and summer 
droughts I'lii; plots at Rotham- 
st( d teccMving farmyard manure con- 
tain al\ya\s some j s pvr c^ent. more 
moisture llian those resaaving no 
maniuV' or artifujais onh , and this 
(Miablc's the mangolds to keep grow- 
ing duimg a drought which effec- 
tually clie< ks all jilants not rc*ceiving 
birnuarcl manure* 

(a) It is possible* that there are* e'hemical con- 
stituents in fanny aid manure w ha li ar<‘ not 
presi nt in our artitaial fertilisers. Tlie old idea 
that nitrates, potasli, and phospliates only arc 
necessaiy may lie wrong Iseient woik by Maxei 
in Paris and by Or. Winifred J^renehley at 

S .othamstod shoyy that some of the other elements. 

ia\ also he helpful. In the Rothamsted experi- 
ments \ery small quantities of fioric acid added 
to the soil cause‘d distinct increases in crops ftlUy 
fertilised \yith arlifieial manures. We cannot a.’? 
yet recommend farmers to adopt this kind pf 
manurj|ig with special substances, because it 
very easy to overstep limits and do much damage 
to the crop, for the plant suffers seriously frehn 
Jtven slight excess. , With fuller knowl^dgc^ how** 
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it may prove possible to keep this special 
'xnW^urin^ within bounds, • 

( 3 ) In the case of the clover crop the farm)ard 
manure or the. straw in the litter ma) lia\e a 
special effect on the organisms living m the rout, 
causing them to nurease the amount of nitrogen 
fixation and thus gn® larger clover crops and 
furthef* enrich tin soil m nitrogenous organic 
matter. 

\\\^rk on these problems is progressing ; the 
seienlilic nnestigatur has, of course, to find out 
exac’tly what is happening before lie can show the 
practical man how to evereise eontrol. 

liut in the meantime it is necessary lor us to I 
be practical and to do something, and tlie most I 
obvious line ol action is to inerease the amount | 
ot fanrnard manure or simihir substances on the i 
farm. \\'e (an pro(.eed in two ways; iiist, wast j 
agfC ('an be cut down. We estimate that the 
farmers ol the L’nited Kingdom make <d)ou( foity 1 
rnillion tons ol farmvard manure a veai , and j 
waste about ten million tons W'e have shown | 
that th(' liest k suits are ol)tain«‘d when manuri' i 
is made under cover and the amount ol litici ^ 
properly adjiisUd lo the amount ot nitrogen in the j 
animal evcrelions. (. Orrt'i t adjustment is a 
counsel ol peileation, hut a gre.it improvement is 
possible over the pres(‘nt h.iph.i/aid rnetj^ods. In 
practice nitrogen is alw.ivs lost through eyposiiic i 
to wealli(‘i, gieatly to the detriment ol the j 
nianuie. I he piovision oi some shelter lor the 
heap is not ditluiilt, and, as I’lof. Heiiv has 
shown .it trla>t’()W, it is djstmrtlv .iclv .mtageoiis. 

.Vnotlun' method is to nu re. ise gre.ith ilu' 
amount ot l.nmvard manme or simil.'ir sub- 
stances prodiK ed on the tarm. '1 his < onld la' 
done h) running on tn< o- amm.ils, '1 lie numlier 
of livestock per .KTe; ( ould he much itK're'.isetl hv 
the general .idoption cjt the methods of some ol 
the Scottish and Danish farmers, who kee'p then 
auimals largelv (jn tlu' produce of their .arahle' 
land, 1 lie piohhm is e'loselv hound up w’ith 
rtnancial conside'rat ions, l)ut tlie < xperiments rff 
Mr. J. C. Brown at the Harper Ad.irns Agricul- 
tural ColU'ge sliow that more profit is oht. unable* 
troin the soiling system dian from the (jlder 
methods of tlie south. 

^ At Kothamste*d we are- ex.amining y)ossi|)le snh- 
Slilutes for f.armvard m.inure, gre'en manuring, 
and the* activale'd sludge me thoei of t)ro<lucing 
manurer from sewvage, both of which seem (juite 
promising. W^e tried using str.aw as manure, jail 
without success; so s(K)n, lio\v('\er, .is the straw' 
was rotted, much more j^romising^ results were 
obtained. 1 he eamditions for the* proper rotting 
of .straw, investigated at Rorhainstrdjiy Dr. H. 
Hutchinson and Mr. H. H. Richards, were found 
to be proper <air and moisture .supply, suitable tem- 
perature^ freedom from aridity, and llie jiroper 
proportion of soluble nitrejgen compounds. All 
these condition.s are easily obtainable on the farm, 
and it is now po.ssible to make an artificial farm- 
yard manure from straw without the intervention 
of anixtials. Sio far the resitlt? seem qujlte satis- 
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factory, Arrangcment.s are beipg made for 
demonstrations on att extensive scale during the 
present season. 

All ilusc problems 1 h.tvt' hcc*u discussing repre- 
j sent woik of inleiest to the jiu'sent gc'neration Ot 
j fanners; hut liie scientilic invesiigator cannot be 
j ifstiKled to j^n'ohltins ot pry "cntol.ay interest, 

I .Rome of tlu* best work ol to il,i\ ni.iv lU'ver reach 
I thy (.unui ill our lime, and, mdyid, unless it is 
developed, it will m'vet lyach thy l.um .if .ill. We 
imw know th.it thy taimv.iid jn.iniiiy .md thy gieen 
rnanim* put into thy soil arc; not rcallv <igents c>f 
lyrtililv, hut onlv law m.itynals out ot winch iVr- 
tihtv is ni.uni.hiet ured. I he work is demo by 
invnads ot living cr(‘.itnre.s m the soil, which are 
loo sin. ill to i)e syyn h\ the n.iki'd evy, and only 
iiu^miplitylv ryvy.iKil even hv pcjwyrfiil tnicro- 
siopt's. Some (»1 them .iri* iisytul to the farmer 
and some nut, rn.anv ol them taking their toll of 
fli<‘ v.ilii.ilik* plant hx^d m tlu* soil. 1 lu'ir uptivitv 
Ihutii.itys d.iily, aliiu^si liouiiy, and tlii'ir numbers 
•lie (ounic'd .iiul their work is vvat«‘lu'd in our 
l.d)or.itori( s. .Muih ol then activity is helpful to 
tile l.iiMur, it m.d<.es mtiatis, mdispynsable for 
tlu growth ot pl.mts. Much of then time, how'- 
<vei, is spyni m undongy ilu* good work th(;y have 
doiu', .111(1 results in llu' dysIriH lion ol a largo pru- 
poilioM (>1 tiu' niti.iti s m.idc*. \\ i* .iii* .studyifig 
tins jiopui.it ion, .nui with fiilki k lu )\\ lydgry vve 
hope lo control it .im] m.iKc it serve the 
hOMKl jiisl ,|s horsy-., s|u('p, . 111(1 I ,iM 1(' do; ))ijt 
w c .11 (' ,1 long w .i\ in )in that v cl . 

I'inallv .in ail.ii \< is hemg m.idy on a much 
moM' (hltu lilt piohk m I he giowth ol a < rop is 
j like the mo\ ynu'iit of ;i nioloi ( .ir , it ( aiinot go un 
without a ('ont miioiis siipplv ol cneigy. In the 
( <ise ol the car tlu' energy (onu s from the petrol; 
111 thy y.isc of the gi'owmg iiop it tomes from 
sunlight. The [ilanl as w (' grow it, howc'ver, is 
not a V (*ry eiru'iynf 1 r.ansfoi nu'r , .1 i rop of wheat 
utilises only about half ol i jut ( t'nt ol the energy ■ 
that reaches it. During tin* last eighty vears the 
giowth ol ('rops h.'is hy(*n inij)ro\ cd, thus increas- 
ing lliyir cfFuTcnc V as utilisc'rs of cnergv ; hut we 
arc still <i very long w.'iv' from tlu* per e'ent. 
ellK ienev w'hic'h the motor (‘nginy(*r has attained. 
fh*ttc*r (lev elopnu’nts of our present nu'thods will 
no doLilU c.irry us fnrtlu*r ih.m wr* have yef gonig 
hut .some wholly fresh Ideas .ua* nei c'Ssary before 
vv(‘ ran hopi* to bridge the <*normons gaj) that now 
exists h<*1w(en the .ulual .tiuI what is I lieoretically 
possible '1 here sei'in lo he .it Ic.ist six wavs in 
winch vve miglit im[)rove eroj) proclin tii’m 

(i| We ('.'in hope for furtlier imjnovements by 
! the use of new varieties capable of making better 
growth than those ordinanlv ( ultivnted. fMant 
hrec'ders all over the world ,irc .att.u king this 
problem witli miu'h sik cc'ss, and manv of the 
new sorts show considerable jiromise. 

( 2 ) Much ran Im done by control of plant dis- 
eases. Unfortunately vvi^ have no means of know- 
ing how much is lost each year by pests or 
disease, but it is undoubtedly c'onsidcrnble. 
laboratories for studying plant pathology' have 
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been ict up at Kothanisted and elsewhere, and we ‘1 
are hoping to achieve good results; much valu- j 
able information h«as already been obtained. | 

(3) \Vc are also looking to the tractor to ; 

achieve great things on the farm. It will allow | 
considerable development of cultivation imple- 
ments, enable us to imprini! our tillage and to 
keep down weeds, .i \erv serious ttouble in the 
southern part of h.nglancl. (ioixi Scottish farmers 
in that regi(jn ha\e told me that tarming in Scot- ' 
land is much easier than in hni^laiul, because the 
rigorous norlhein winters l<.eej) weeds m • hei'k, 
while the nnld southern winters <-ncourage llieir 
growth. I 

(4) It is jiossihle that certain substances, such 

us i)orlc acid, the lluoiideN, ett , studu'd li\ (lautier 
and Claussinann Ju I'l.iiKe, ma\ help in raising 
crop growth i 

(5) It IS possible also that special mc'thods may 


prove of value, such as the high-teasion discjtarge 
tested by Mi.ss Dudgeon at Lincluden, Dumfries^ 
and ably and critically studied by Prof, Vb H. 
J^lackman. 

(6) Finally, it seems probable that some wholly 
new method may be found for increasing crop 
growth. In most civilised r*>untries there are now 
research institutes where the ways ul plants and 
the properties of soils are being studied. Men of 
sc ience*, as a rule, do not care to risk prophecies 
or to attempt to create sensations, and 1 certainly 
am not going to bieak this wholesome rule. 
Sometlnng, however, has already been done; in 
spite of tlu; decreased labour spent on cultivation, 
the \je!ds tend to go up, while the new' knowledge 
iliat IS now' being gaiiwcl is adding greatly to tho 
pleasure of farming and gi\ing both masters and 
imm an intc'rest in thrir work that thev ne\er had 
])efore. 


Applied Geography.^ 


lu- 1) (i. lloOVRlU, 

T UF tc'im " .i])phc'd 

llscj lor some wars as a gencaal designation 
(>1 leiulin^s or boii'owmgs ol gmgrapliic al results, 
whether l)\ a L;cogt ijihci w lio applet tin* ncitctial 
ol his (n\ n s( imt e to anotia r, or ))\ a gi oKigisl 
i^r a mcteoi olo^ i^t , oi <i^am an I'tlmulogisi oi 
histoiyan, who boirovcs ol the i^coeiiapluT. 
Wbifther ^(oL;iai)hN makes the lo.m ot iici own 
tnoticin or not, tin mtert s( m view, a*^ it seems to 
me, is prim nils lli.it, m»t ot gc‘o^i.iph\, hut (»f 
,mot her SI iciK i ot siu(i\ 

Slic'li ajiplK a t loi IS a t ( ot ilu liighc st mt< rest ,ind 
\ .'line* .\s St ml M'S, and, still moic , .is im .ms ol t dii- 
ention. \s stndlc's, nnl mcrclv aii‘ llu'\ links 
between sc icm es, but lla y ti-nd to bci'onie mw 
subjects ul rcsiMiab, and to clcwcloji with lime into 
iiuh'pendcnl s< mm c s \s numns ot cdiUMtinn 
thov arc* use cl mote gc-ncrallv, and pro\c tlu-m- 
sc'lvcs of hlc;lici potem \ ih.in the piiii- srieme cs 
Ironi w'hic'h or to which, rc'spec tlx c l\ , the loans 
nrx* effec'tccl. Hut, in mv xirw, gcogiaphv, llms 
apjdied. passrs, m the proei'ss of appin'.ition, into 
:i foreign piovimc' .mcl under ^mother control. It 
IS most ])iopci, as well as most protitable, fot a 
geographcT to wotk in that fcmclgn held; l)ul, 
while he* staxs in it. be' m, in milit.ux parlance, 
seconded. 

Logic'al as tins \ iew appc'nrs to mc\ ,ind often 
as, in fact, it has Ix'cn stated or implied In others 
(for exantplc, bx om* at h'ast of mv prodec'essurs 
in thi.s chair, Sir C'harlt's Close*, xxho delixerc'd his 
firesidential addrc'ss l(x the section at the Ports- 
mouth mca-tlng m i<)i i), it does not scpnire xvith 
some conceptions of geography put forxx.ard by 
high authorities of recent years. These represent 
differently the status of some* of the studies, into 
which, as I maintain, geography enters as a 
secondary element. In particular, there is a 

* Abriidc*'i from tVie prciMclenti»t ••fulriiat dettvered R (0^ 

graphy) of e e British AsMK'iatl^n a* EdlnHm^h on Septambw 8. 
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school, repic'sentc'd in this imuitlry and more 
stronglx’ in Americai, xxhlch claims lor gc'Ography 
' xvluii, m mv \ie\x, is .m histone. id or ('thnological 
OI cxen |1s\ ( holoLjh .1 1 stuclx, using geographical 
(J.it.i towards the suliilion ot pn)l>lcms m its own 
lu'kl ; and soim* C'xen ( cmsicicr tins not m< rc“Iy a 
lunctKxn ol true giograpiiv, Init its ptimipal func- 
tion now and lor the tutufo I heir "mwv gen- 
gr.tphx " is .nu! is to he the studx ol “ human 
respuusi to kmd-lotms,'’ 1 his is an e\1reme 
XnuTii .m sl.iWmrnt, but tin- same idea is instinct 
m sucli ulleranMw, more sober and guarded, as 
ibat of a grccit geographer, Or. li U. Mill, to the 
efb'c t that tile ulfmuitr ptob]('m ol gfography is 
“ thx' demonslratix e and cjuan lilat i\ e jiroof of the 
c'ontrol exenasc (1 bx the earth 's ei ust on the mental 
pio(<sses()l its inicibilants ” I)r Mill is loo pro- 
found .1 man ot sc'iem'c' not guard lumself, by 
that saving woid “ ullimati*,” Irom suc'h retorts 
, as ITol. Ixllsw (jrth.- lluntinglcm, of Vale, has 
offered to the extiimu; Anu’riccan statcancrit. If, 

' the latter argued, geograjihv is artuallx' the study 
of the hunivin response to l.ind-lonns, then, as a 
s< icMw e, it IS in its mt.mcy, or, rather, it has 
returned to a second ( hilclliood ; for it has scarcely 
l)(‘gun to ('oIUm I c'Nact d.ita to this particular end, 
<jr tu treat them sl.itistieallx , or to apply to thorn 
the metluuls of isolation tlint exac't scienerr 
demands. In this country geographers are less 
, inrlined to interpret “ new geography ” on such 
revolutionary lines; but one suspects a tendency 
; tifxxards the American view in both their principles 
and their practic'e- in their choicx*. of lines of 
1 inquiry 01 " researc'h and their choic e of subjects, 
tor edur.illom T he f once ntration on man, xyhich 
i characterises geographical leaching in the Uni- 
versity of London, and the almost exclusive atten- 
tion paid to economic geography in the geographi- 
cal curricula of Some other British universities 
tend in that direction. 
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In prikctiw this bias «ioes good, 

■ather tSkii hsirni, if the geographer bears la mind 
hat geography proper has only one t unction to 
lerform in regard to man — namely, to investigate, 
locount for, and state his distribution o\er 
errestrial space — and that thl^^ function cannot be 
>erfornied to any gooj) purpose except upon a 
>asis of physical geograph) — that is, on know- 
edge of the disposition and relation of the earth's 
>hysical features so lar as ascertained to dale. 
To deiil with the effect of man’s distribution on his 
nental processes or political and economic action 
S to deal witli him geograj)hicall\ , indeed, hut by 
ipplications of geography to psvchology, to his- 
torv, to sociology, to ethnolog)’, and to ecf)m)niu's, 
for the ends of these stKiu cs; though the interests 
of geography may be, and often are, well ser\(‘d 
in the proc<‘ss h\ rtdlef lion (jf light on its own 
problems of distribution. If in instruction, as 
distinct from rescarf b, the gi'ogr.ipher, icaiising 
that, when he introduces tbcs(‘ subjccis if) his 
pupiN, he will be teaching them not gcograpln, 
l>ut anotluT s( iriu'c witli the lielj) ol geogra])li\, 
insists on thcii Icivnig- betm grounded ()rc\iousl\ 
or clse^^ here m wliat 1 h‘ is to apf)l\ - -namil), the 
facts ol ph)sKal distribution all will be w<'ll 
The application will be .a sound step lorwaid m 
education, more potent {lerhnps for ti. lining 
general intclligeiua Ib.m the teaching of pure 
geograplw' at tin* (Mibcr stage, bc( aus<‘ making a 
^vide^ and m<jr(‘ ('omjiclling a])j)eal to im.ig mat i\ c 
inteiest and pfiinlmg' tin adoU‘s( ent mind to a 
more f'omplKMted lield ol thought Ibit if gco- 
grapln applied to instiiKlion in otlu'r si'icm-^'s 
without the ic(!])U‘ms lia\ mg learned what it is in 
itsell. a; n all will hi wioiig. 'Pile tea* her will 
talk language not understood, and the \aliief)l 
wh. lie Is atipbipg '.imiot he ap])r(. * i.i I f d 1)\ the 
pupils, 

it u ill lie pa1<'nt tmongh 1)\ now that I am 
m.amtaining' geogtajdn [oropet t*) h(‘ the stud\ ol 
the spatial disliibution ol all ((Mlures on the sur- 
face ('•i tile eatlh. M\ \ )(wv is^ ol ('oursr, neither 
no\<d noi rart . Almost all w lio ol late \(‘ais ha\e 
discussed the scope ol geography have agnad 
that distribution is ol Its (‘sseax e Anujiig tin 
most retent exponents that a uw have been two 
directors cd the ()\ford sidiool, Sir Ifallord 
Mackindei and I’rof. I Icubertson. \\hen, how- 
ever, I add that the sludv of distribution, righll) 
understood, is the whole essentia! function of 
gcograpln , I part cornpain with llie theory ol 
some of my predet'essoi s and caintemporaries, .and 
the practical of more. Tint our tlivergemee wall be 
found to bc‘ not serious; for not onlv do T mean a 
great deal by the study of distribution- (piite 
enough for the func tion oi any one seienre !- -but 
also I claim for geography to the exclusjon of any 
other science all study of spatial distribution on 
the earth’s surface. This stud\ has been its wxdl 
recognised function ever since a scienc'e of that 
name has Oome to be restricted to the features of 
the terrestrial surface — that is, ever since geo- 
grapfiy ** in the eighteenth century had to aban- 
don ko its child geology the stiKfy of W'hat lies 
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below that surfjw.e even as barlicr it. had •aban- 
doned the study of the firmament tb an child, 
astronomy. Though geography has borne Other 
c hildren since, who have grown to independent 
scientific lile, none of tliese has robbed her of that 
one imineinorial function- On llie contrary, th^ 
call upon her to exercise it still on their behalf. 

Let no one suppose that I ine.u\ bv this Study 
and this luncUion merely wh.it Liol. llerlMrTtSon 
so indignantl) lepucjiated lor an .ulequate content^ 
ot his science - physiography plus desc riptive 
lopogr.iphv. (ieograpiiy Includes these things, of 
c'oui'se, hut she embr.ic'es .dso all investigation 
l)()tli cjt the .letual distribution ot the eaith’s su^wr- 
ti('ial features .md ot the causes of the tlislribu- 
I lion, the last .i profound and intricate subject 
towards the' solution ol vvhnh she h.is to summon 
.issistaiKo tiom manv ollu r si lem c‘s and studies. 
.Siie includes, liirtlicr, in her field, ior tlie accurate 
sl.itcMuc'ni ol a« lual distribution, all the processes 
o| sinvcw' -a highlv spex l.ilised liiiu'lion to the due 
ptiloim.uK'c ol wliu }i other si n iic'cs again lend 
mdispens.iblc' .del; .ind, also, lor tlu* diagrammatic 
pi esi ni.ition ot svnilu'tised results lor practical 
Use, Ibi- ixju.dl) highlv spci i.ilisecf pr*)CCSses of 
c ariogr.iphv. 1 bat si'ems to me an ample field, 
with moi(‘ tliaii sullicaent variety ol expert func- 
tioiiN, i(>r .inv one s« icnc'e. 

I have' claimed Icji tlx gc'og r.iphc'i 's proper fitld 
tlx’ siixl\ o| tlx' cMUsalion ol disliibution. I am 
aware- that this i laim h.is been, .md is, denied to 
g'c* )g I .i|)li\ 1)V sonx- stuclc-nls of llx- s* x iu.es w'hich 
lu' nc*(^s.ifi!v (alls to his hc-lp. ibil it a s<|iencc 
is to 1)C deme cl ac <H'ss to the fields ol other sciences 
unless it t.ikc sc-ivicc' under them, what scicnt'c 
sliall bi- saved? f admit, howc-vc-r, that some dis- 
putes (.111 sc.'irc*'lv be- .'ivoidccl, wlx-i*' i ('sportive 
bound. irics .n c^ not vc'l we ll clc-limilcd, fietter 
d( limit.it ton is (.dic'd lor in llic inlc'rcst of ge(3- 
gra[)h\ , bc'('.nis(‘ lac'k ol definition, cMusing douhts 
.ind ipx'stions about her scope, (-onfusc's the dis- 
liiulioii between the science and its application, 
d he dc)ul)ls are not rc'allv symjitoms ot anything 
wrong with geography, ))ut, sim *' tlu-y may sug- 
gest to the popul.ir mind that in fac t something 
,is wrong', they can be (.luses of disease. Their 
const. ml genesis is to be found in the history of a 
seic'ix'c the s('()[)e of whic'h h.js not alwrivs been tllc 
same, but b.is <a)ntt;uled during tlie c'oursc of 
ages in <'<'flain dinciion-, while expanding in 
others. It, m the- third ('enlur\ H c ,, Ivratosthenes 
h.'id bec'n .iskc'c! vvh.il he nuant b\ geography^ he 
would h.ive replied, tlx! si iruc'c' of all the* physical 
c-nv ironment of man vvhetlu'r above, upon, or 
below llu- siu face of the earth, as well as of man* 
himself as a jihyslcal entitv Ife would have 
claimed for its fic'ld what lie's belwca-n thc^ farthest 
star .and the heart of our globe, aixl the nature 
and relation of evor)th)ng^ composing t))(i universe, 
(leographv, in fact, was tlien not onlv the whole 
of natural s«acnc(‘, as we undc*rsfand the term, but 
also everything to which another term, cthnolojfy, 
might now be stretched at its very widest. 

Look foru'ard now across two thousand years ^ 
to the end of the eighteenth ccntilry a.o. Geo- ’ 
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phy has long beetle a mother. She has con* 
ed and borne astronomy, chemistry, botany, 
iogy, aitd many more children, of whom about 
)oungest is geology. They iiavc all exist- 
?s scpar.ate from Inns and stand on their own 
, but they preserve a filial <‘oniu(tiou with her 
depend still on their mother scieiax* lor a 
ain, cornm(;n sf,‘r\i<'e, whih* t. iking oil her hands 
‘T services she onee |)(ilornied ]\( stri( ting 
scope ot her activines, iheV hav(' sit Iier free 
levelop new ones. In doing this she will 1 on- 
e again and again and hear \et other ( hildren 
ng the <enlurv to follow- nieteoiajlogy, 
latolugy, ( anog ra[)hv, ethnology, anthre>p- 
^y, and mon \gain, and still more narrowlv, 
new hrooil will Iiniit the giother’s seopt^ ; but 
” and ever i((uiid, sIk; will lind iresh ac tivities 
lie vast field ot e.irfli knowhalge, and once and 
in coneei\e anew. klu' latest child that she 
borne and seen stand erca'l is ge^idesv; and 
has noi done' with ('one ei\ ing. 
ver losing sec tions of her original field ami 
"tions, f\cr adcling newv se'e lions to thenn, geo- 
piiy ean scaicc'ls liedp suggesting doubts to 
‘r.s and e\en to hei self d hcnc- must aKva\'s be* 
Ttain indc'limtc ness .ihoul a tic-ld on the* t'ligcs 
idlfch fresh specialisms ate lor ever de'velojmig 
ards a point at wliuh tlie-v will break awav to 
y alone into new seaenu'es 1 lie molhe'r holds 
uvhile tf) the < hilel. sn.iring its activities, loth 
,‘t go. peihaps c veil a little jealous o| Ms giow- 
indepemde nc It has not he < n easv to s.iv at 
^iven nioiiK nt whcie' geogtaphv's fiinetions 
ended and iho^e ol, s.in, g<‘‘)Iog\ eir 
iology have begun Moreovei, ji is inevit- 
' aslvc’d .ibiHii this Jissiparoiis si ic nc e* Irom 
idi func’lioii .liter him tioii has detac lied itse'll 
lead a hie .ip.irl wlial, it the ptoee-ss eon- . 
Cs, Us it shows eveav sign <»t doing, will 
left tf) geogr.iphv W ill it not l)e split 
unong divcTs spee mlisms, and heroine in time* 
?neral)le* ineanoiv.'' 1| is a natural, perhaps a 
,'ssary, epiestion. but what is vvholU unnee es- 
' is that any .mswer should he returiu'd whie'li 
lies a dguht that ge'ogiaphv h.is a field ol 
arch and studv esse ni i.illv hers v e-ste-rdav , ' 
ay, anel to-morrow ; still le ss one* whie h implies 
suspleion that, besMUse of her e'onst.ant par- 
tion C)f sj)(, ( i.disins geografihv is, or is likeh 
e in an\ lulureihat < an he- fore-st-t n , inonhund 
ince ge’ographv, as I undeust.md it, is a 
•ssary f.u'hM' m the studv ot all se ieneeas, and 
it be applied to all it their students ate to 
rehond rightlv the* disi 1 Unit lem of their own 
erird, it Is a neee-ssaiv e-le numt in all education, 
ess, on one h.ind, its jiroper studv be sup- 
Lcd by such numns ;is the' Staten tin* universi- 
, and the great seaeiitilie' soe'ie tie's ('ontrt)i, anel. 
the t)ther, its applicMtion te^ thr instruction ol 
th be encourageel he the same he'idies, the 
crab scif'ntilic siandnrel in these island^ will 
br ; our svstem of eduealion will lack an instrii- 
it of the highest utilitv^ for both the inculca- 
of iiuiispt^sable knowledge at>d the tr:aining 
dolescent intelligence; and a vicious ckcle will 
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be set up, trained teacliers being lacking In quanr 
tity and quality adequate to train pupils to a high 
enough standard to prexJuee but of their number 
suHicie'iu I r. lined teachers to carry on the torch. 

J he present polity of the English l^oard of Edu- 
cation, as expre'ssetf m its prat tlt'c, emcourages a 
teuu-ycars’ break in the giiographie'al training of 
llu' voiing, the break cxeurring between the ages 
ot lourteen and eighteen, the best vears of 
adoleseent riieptivitv. It slude-nls are to bc 
stiangiis to spee dually ge'ographie al instruction 
duiing .dl that p(‘riod iiin geographie’al bent 
given to their minds hebirc' the age of fourteen is 
mf)ie th.m likelv to have disaivpe arv'd bv the time 
they eome to eighteen years. '! he habit of think- 
mg geographii ally- -tluit is, ol c'onsidering group 
distribution eannot have been formed; and the 
students, rif)t having leained the read natiirf* of the 
se'Ie‘iu'e applieil, will nret possess the g roundwfirk 
nee'f ssary lor the aj)prehension of the higher 
ajiplicalions of geography Moreover, as Sir 
llallord Mackinder lias rightlv argued, an inevit- 
able e'onsequene'e ot this fioliew is that the e'hief 
prizes and awards otleieel at the* end ed schex)!- 
(iine are not to be g.mmd b\ protie'ie nev in geo- 
graphy. Tliere'fore, fc'w students .ire liKeU to 
enter tile unieersitv witli due el eiu ouragf me*nt to 
resume .1 suhjee i dtoppe'd long Ix-foie at tlie end 
of tlie piimarv period oi then eduealion. 

It is not, of e onrs( , the business ot seliools, 
juimaiv .md se((»'ul,uy, to train spec l.illsls. 

I he teloK* one d(»es n(>t ask 1I1.M pun g ee ig raphieal 
seic'iiee slioulel h.ive* more th.an .1 small 'sh. ire of 
the < onipidsorv euirieulnm- onh lliat il liave 
some sliare It this is .is^ured, then Ms 
tions, vvhieh on aea ouni ed the Ii higlilv eahu.itive 
mlluene'e deseive an cejuallv (Sirnpulsoi v hut Mirger 
|)l.iee in the < iitiu ulimi, e an he* used to full advan- 
tage 'I he meaning and v due ot the ge < tgr.'iphie'al 
iiigrediimt m mixed studies will stand a good 
e'h.ine e ol being understood, :in(l of e \( Mmg the 
h\(‘ly interest ot voting students. In anv rase, 
onlv so will (he univ et sit ie-s be* lilolv to receive 
year bv year stude-nls sutfn lentlv giemndcd to 
make good use* ol hlghe-i g^'og raplmal courses, 
and v\t‘ll enough disposed 10 geogranhv to pursue 
It as .1 luglu r studv and become m their turn 
('ompetent te.ie hei s 

d he oblig.itiein upon the- univei spies Is tlu.* saniC • 
in kind, hut ((uahtat iv el\ greater I'hev liave to 
firov ide not onlv the highest teai hing, both in the 
pure s< ie'nc'e and its apphe.it 10ns, but also such 
eneouragements as will induce* students of eapa- 
ritv to devote their pe-rioel ot re‘sid(*nre te> this 
suhjeu't. Ihe* first j)art of this oViligatory pro- 
vision has been rc'e'ognised and met in varying ' 
degrees by ne.U'lv all British universities during 
the past (juarter o) a renturv. .\ valuable report 
compiled ree entlv bv that veteran c hampion, Sir 
fohn Keltic, shows tliat, in regarel to geography, 
endowment eif professorial chairs, allocations of 
stipends to readers, lecturers, and tutors, supply 
of apparatus for research and instruction arid 
organij^ation of “honours” examinations, Have 
made remar^nble progress in our university world 
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as a whole. But no British university l\as 
Vet provided all that is requisite or desired, 
bxfo^ and Cambridge, which have well-equipped 
geographical laboratocies, still lack professorial 
<\aifs. Liverpool, niaiutaining a uell-stafled 
department ot geograph\ , :md Lotulon, which. | 
between I’niversity C^dle^c .md the Sch(X)l ot j 
Economics, provides all the -tail and appaialus 
required for teaching, have endow id chairs; but 
thev direct the attention of the holders to applica- 
tions of geograj)h> rather than to the pure science. 

So also do the LnixersitN ot Manchester and the 
L’niwrsily C^allcge of Wales, both id whieh main- 
tain professttrs ot geiygraph). 

All the universllies, with but ime lu two excep- 
tions, examine in the suhjei t ti^ a high standard, 
that set bv Camlxidge being perliaps the highest 
over the wliole field of prop(rl> geographical 
stud\ . d his latter unl\cisit\, also, has nu't the 
second part of her obligation to geography by the 
organisation of an honours course <»t instnulion 
and classitied examination, whiih, il pursued 
throughout a studem's residi ni'e, is sulhcienl in 
ils<‘lf to seeiire graduation .\t Canibridge, there- 
fore, ge()graph\ may bt' said to stand on a ])ar 
with an\ other self-contained final subject 
Neither m London nor in Manihestim (1 am not 
quite sure aliout Liverpool, but belit ve its rase to 
be tlu* sami') is geograplu , in and b\ itself, all- 
sutlieiimt \et to siaaire graduation, though at I 
London the supplementarv subject is so far sub- 
ordinated to geograph\ that the degree is taken as 
in the latter subjc'ct (Ixtord offers chstini'tly li'ss 
cnctmragtmient at present tlian an\' of the uni- 
versities just mcntii^ned Her teac liing and hei 
examination staiMard an' as adv.inred as the lu'st 
of theirs, and the highest av ard whicli she gives 
for profieiencv in g'l'ographv, lier di]>loma with 
disllmtion,” < ounls towards thi' HA. degree ns 
two-thirds of the wliole riualilii r.tiim ; but and 
here's the nili ’ the balaiua* has to be made up 
by proheieiK'v m some oilier siilije( t up to .i jiass, 
not an honours, standard 1 hiTefore tlie resnlt.int 
degree docs not stand before the v\orld as om 
taken in honours, and. although some r.mdidati-s 
are notiliod as distingnislied and some not in the 
geographii'al part of licr examinations, the dis- 
tinetion is not adveitisod m tlie form to wlilih tin 
• publii is .uiiistoniid namelv an honours^ ti^t 
divided into ('lasses TIk' net lesnll is that .m 
Oxlord diploma, iK.wiwer brdli.mtlv won, I'om- 
inands less ris'ognition in Itu' laboiii mark, t than 
would a ( lass in an lionouis school oi liijios It 
.should, however, he niontioni'd tlioiigh an infre- 
quent oc'ciirn'iu'e, not advertised In a class list, 
makes little impression on public o])inion that 
special geographical reseandi, embodied in a 
thesis, can quahfv at Oxford fni higher degrees 
than the TLA vi/ b>r the H IJtt and H Sc.- 
without the support of other subjects. 

The reason of this equivocal status of geo- 
graphy at Oxford is simply that, so far as the 
^ actual" faicidtie$ which control the courses for ordi- 
nary graduation are concerned, geography is, in 
fact, an cquivbcaT subject. one -faculty feels 
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that it can deal with *the whole of it. THc arts 
faculties will not accept responsibility , fot the 
elements ot natural and mathematical science 
which enter into its study and teaching— tor ex- 
amine. into the inv cstigation of the causes of dis- 
tiibution, into the proce>>si> oj surveying, UXtO 
c.irtog r«iphv , .mil into manv oilu r of its functions, 
Moreover, the traditional Oxlord i equircmcnt of a 
liter. ir\ basis lor .irts studies is haid, if not ilU’* 
possilile. to s.itisfv in geogiaphv. I he faculty oL 
natural scien. e, on the other hand, is equally loth 
to he ri'sponsible lor a sul)je<'t which admits SO 
mui'h <)1 the arts element, ('speciallv into those 
.ipplii Mtions of Its data which (liter most often 
into the mstriu tional l urramlum of adolescents — 
lot example, its .qiplications to history and to 
ethnologv . 

At this moment, then, thcie is an impasse at 
()x)or(J similar to th.it (it is c.aiiscd by the same 
te.ison) w hi. h prevents the .de.'li.m (if a geo- 
gr.iplu'r, ,is such, either to tl\ei„Roval St^cicly on 
the one hand, or to tlu' British A.'adcmy on the 
oth<“r. l^ut wavs out can Ik' lound if there be 
good vvill towards g'v'ography, and such geneial 
re.'ogniti.m ol the ne.essitv ot bringing it into 
(loser rel.ition with the cstahlishtMl studies as was 
implu'd ))v the (*xainineis in th(’ Oxford school oi 
Lil«'ra(' lluni.miores last vo.ir, whim, in an official 
notu (', tlu'v (‘Xpressed their sense of a lai'k of it 
in liie histori<'.d w^irk vvitli whi( li thev had to deal. 
l'ki( ulties .ir(‘ ( omj)ar.itiv(‘l\ modern organisations 
at Oxtord as at C'.imbndge tor tin* eontrtjl of 
tea( hing and examining Before them cTkistcd 
bo.ards ot studies, appropriated to narrower sub* 
Jets; .ind, indeed, such boards have been COn* 
stiluted since f.iculties became tlu' rule and side 
h\ side with tlumi. the hoaid, whi('h at first 
. ontroll(‘d at* Oxford the final honours school of 
Lnghsh, is an cxainjile and n valid precedent. 
C.imhndge has found it possible to organise a 
niix.d Ixiard ol studii^s to manage a hnal school 
ol g(ogr.iphv, tlie hoard b(*ing ('oinpostal of rcpre- 
sentatl\(*s of both the arts subjects and the 
natural and ni:ithcinali<'al s. kmicc s ; mid this acts 
apji.irt'iitl V to the g(‘nerril satisf.u'tion (*ven ill the 
absen.'e ot a prol( ssor oi 1 Ik; sp.s'ial subject for the 
leacbmg and t( stmg oi vvbirh it w.is formed. Why, 
tlicn, should Oxloid not do likewise? If Cam- 
bridge has not wailed for the endowment of a 
prof< ssorial <'h.iii m geogiaphv, need Oxford 
w.iit I ,im well iiware thril, vv lien at the latter 
univ('rsilx the si liool of Fmglish ( ami* into exist- 
riK'e, theVe wi'i'i' already two cliairs appropriated 
to its snbjc. l; and I grant that Oxford will not 
have the verv bi'st of all giiarant.a s that a high 
stand. 11(1 will be maintained in the instructional 
(oLiists and the examinations in g^^ography until 
there is a profi'ssor //or. But guarantees suffi- 
cient for all practii'al ynirposis she could obtain 
to-morrow by composing a board out of her Exist- 
ing teachers of geography and kindred sciences. 

For the last time, then,' let me rehearse the too 
familiar “vicious circle.” The supply of g-ood 
students depends on a supply of good teachers; 

good teachers depends oo^a supply 



NATURE 


[SEPTEMBlSai 22 , 1^21 


(if gc>6d htudents. If either supply fails, it is nof 
geography alone, but all sciences and studies, that 
wilt be damnitied ; for all require the best of the 
help she tan give in proportion as her sciciue 
grows and improves. History will be able to call 
but indifferent geography to her assislanc e il this 


I science has been understaffed and discouraged by 
j official reluctance to allow it a place of its owti 
I in the sun. Is there not still some such reluctance 
I on the part of the Bo.ird of Eclucatkm, of some 
of our universities, and of the Civil Service Cotp- 


missioncrs ? 


Stellar Parallax. 


l>\ I j \( Ksov, ( hiel A'sslstant, 

T he deterniin.ilion ot slrllar disLaiu »‘s is funda- 
mental lo tin' in\ < stigal am ot the sidi-real 
universe. w lien (nu< the di-^taiu e of a star is 
jcnown, \v(‘ can . .ilinhae its u.inswrsc spied in 
kilometres a skoikI hoin its pioper motion in 
seconds i>f •u( jiei ienliirv, ami ue i an delennine 
its absolute hi II' htne^s Irorn its apparent bright- 
ness, h'ur tnnaiN si.irs al known distanres we ean 
determine the ^cp,*uation ot llie components in 
kilometres, and tins, together with the period, 
ciuthles us to (ominite lla m.iss of the s\stem. 
Recent work at Mount W ilson has shown that it 
is practicahli' to (k-termine the angular diameter 
of the larger stars, and tor sia h stars a know- 
ledge of the parallax will enable us lo ('oinpute 
the linear dianu'ter. Miinv ot the investigations 
about the sidereal universe made during tlu* last 
twenty vears have hten possible only through the 
increase in the number ot stars the dislani'cs <>f 
which are known with re«is()nal)l<' .avuraev, and 
the results obtained have bi'cii of such importance 
that in an increasing dt gree the etuTg) of astro^ 
nomers is being diiccted t<.i supplv the required 
■ dafa. 

The direi l determiii.ition ol stellar distaiu es 
depends on tnangiilaiioii Irom ihi* eaitli at dif- 
ferent positions in its annual path louncl the 
sun. 'Ihe nppaient motion ol a star can he 
anal) sod into a linear ('omi)onent due to tlie rela- 
tive motion ot IIh sun and the st.ir, and a pi-noihe 
inolton due to thi' motion of the I'ailh loiind the 
sun. 1 he parallax of a star is the angle sub- 
tended by the carllks radius at the distaui e ot the 
star, and is eiiual to the sium-major axis ot the 
apparent ellipse iles( ribed by the star as a I'esult 
of the eartlks orbital motion. It is therefore 
determiiK'd trom tdista v at ions made as neaily as 
practicable ,d the nnu-s wIumi tlie star is al the 
ends of the maiot axis of the “ }>arallartle elh])se.” 

The plinciple to b<' used in the determmal ion 
of stellar distames was obvious as s(K)n as the 
Copcrnii'an tlieorv ol the solar system was ic»og- 
nlsod. The ditficultv in applving the piinciple is 
due to the exir( me minuteness of the t'hange m 
angle which is to Ive imMsiired aftm' a six months’ 
interval. Had it bei n known or assumed that 
the stars were lomj^.uabk' in teal brightness witli 
our sun, aUhough thev ajipeared about a inilllon 
million limes fainter, it could have been caUm 
latcd that their parallaxes wore less than a second 
of arc. Successive attempts to measure the paral- 
laxes ()f selected stars for long necessarily met with 

NO..370S, voi,. loSk 


Koval ( )bservatorv, ( Ireeiiw Icli. 

failure, although thev led to many impt)rtant dis- 

• o\eries. Jn the tirsi liall ol the tightieiith cen- 
tury Hr<i(llev nnide a remark.ihle senes of ohserva- 
lions ol the meridian /(Uilh distance ol the star 
'/ Uraoonis -a star which pasM-d the meridian 
lU-ar lh(‘ ze-mth so that tin* angles lo j)e measured 
were relativelv small, while eirors mtrotluced by 
varying atmospheric (oiuhtious were reduced lo a 
minimum. He disiovercd aberration and later 
nutation through thc'se o))ser\ ations, and proved 
tliat the parallax of this star was k‘ss tluin a 
second. Observations ot tlie s.one kind might 
Liter have led to the d)s('u\ery of hititiuh' varia- 
tion. d'h(.‘ attempt made bv Sir \\ ilham Ilerschel 
towards the end ol the eighteenth century may 
also he aotc'd hen*. Instixid of attem])t mg to 
determine the absolute parallax of sepaiati' stars 
which inv'ohes the nKcisiirement of large angles 
from the vertKxd or some c»t)uT direction which 
It is supposed can he ai'curatrly idimtififcl after 
a SIX months’ interval, he atlt'nij)tc'd onl\ to dis- 
c'over relative parallaxes from the relative dis- 
placcmimts of stars in nearlv the same direction, 
but proli.ihly at very ditterent distaiK'es. The 
inethc^d is essenlinllv tliat now us^'d almost ex- 
(liislvcdy; Jnit where Ilerschd applied it to jiairs 
of Stars ai tuallv at difterent dist.im cs, lus observa- 
tions vv(m(' not sulVieientlv .itiairate to reveal the 
parallactu' motion. His most cxtcmsive series of 
ofi'^erv at ions were made ot lairlv lirigdil jj.urs of 
strirs within a few seconds of arc, and llu‘ motion 
lie actuallv discovered was (.uliital motion of the 
stars, whicli j)roved that tliey were really close 
together in space and revolving round one 
another under gravitational attraction, d’his dis* 
coverv led to the systematic study of doiilile stars. 

Sue ('CSS in the; cleterminat ion of sudlar parallax 
was oht. lined almost smuillaneously about 1838 
bv tliree oliscTvers i inploymg difb'rent methods on 
' different stars, 'I'he principal credit is usually 
' given to Bessel for his dc terminal of the paral- 
' lax of ()i Cvgni— a pair of faint stars with large 
' proj)er niidion— relativ e to faint neighbouring 
stars bv means of the heliometer. This instru- 
. ment consists *of an ordinary telescope with the 
! object glass cut in two along a diameter, and 
; means are supplied fear rotating the object glass 
' and for sliding the two halves along their 
1 common diameter. ith this instrument each 

j star forms two images, and the observation con- 
sists in bringing an image of one Star info colnck 

* dence with the other image of the other .The 
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heliometer can be used to measure angular dis- 
tances of several minutes with an accuracy second 
onh to that of the modern photographic lele- 
scofM?. The other determinations of parallax were 
by Struve, who observed a Lyrai relalnc to lamt 
stars in its neighbourhotjd by means ul a position 
micrometer as used fir doufde stars, and by 
Henderson, who used meridian ohseivations m 
both co-ordinates of a Centauri. 

During the ite^vt titty years a niimhi r o{ ol)- 
servers made ])arallax delei ntinalions b\ these 
three methods, but although the\ showed gnat 
skill in their work and prosomitcd it with the 
greatest assiduity, it (annot ht' said th.1l m.un 
triistworiln results wen* obtained. 'The ei rors \n 
u ha'll e\en the liest results ari' halih' an* sliown b\ 
the following se\en deU rminations of the paiallax 
ol I’roi'von made by blkin witli the ^ ale lu-lio 
meter : — 


o j-7 ± 0 uiS 
0 4O I ± (M >35 
0 y>7 t n iS 

o jfbh t o 


e »3 ± f ( t.fu 
n f + 0 0 l<) 
jj 8 ±0 0 ’(> 


Soon alter the lust applicalmn of pliotogi aphv 
to aslronoiu} it was {ouiid tli<il star pl.K ( s i oiild 
be diMei mined with great aeiuta^y ti<»in plioto- 
gra[)bic plab's. It was only natural tluit attempts 
should be made to applv the new method to paral- 
lax determination. llir initial n*sults showed no 
greater aecuraey titan those obtained Msu.iliy, but 
graduallv tlie dittuullies have been oeerionie, .ind 
a remarkalile degree of at'curaiy attained. It 
might have bi'cn supposi'd lli.it the dev el()[)nieiit of 
a photog rapine plate would l(‘ad to a distoition 
suthcientlv great to vitiate the results, bnl apjiar- 
entlv this is not the rase. In fail, the disloition 
is 1 ( ss than oooi millimidre and ('an be ignoied. 
'The fldlK'ultv is to ebmin.ite svstematic tnois m 
tlie apparent ('imtn's ot the star images on tin 
plates so .IS to git the photogiaphs to failldiilly 
I'eprt sent tin* heavens at tlu' dillerent epoi'Tis 
Provision must be made lor the aiitomatie elimm.i 
lion of ev’crv' imaglnalilc souri'e of svsKun.it n i rroi , 
siive'C e\(r\’ pn ( oiu'civ ed soure'e e)f possible < 1 1 or 
It.as turned out to be .1 reality. 1 he most im 

portant prtaaiitions to hi* taki'n were ])oin 1 rd out 
al^out twentv vears ago bv Kapley n m the lirst 
"of th(* (Ironmgen Piibl ic;i 1 10ns 'I hesi* iindiide the 
taking of all the photogiaphs under as nearly as 
pr)ssibl<* the same instriimerit al ('onditions tin 
telescope* should alwavs In- on the same sale ol 
the pier, and as ne*arlv as jiossible m the meri- 
dian. d'lu'se* j^ree'aulioiis .are now obvious, .is not 
only is the* olijeetive li.able* to behave dllte-iently 
in differ(*nt positions, but the atmosphe*! le: elle*( t 
might vary differently for the diftere'nt stars, as 
they are nut all of the same rolour. A more scri- 
Otis source of error, e*allecl tlie “guiding error,” 
was pointed out by Kaptryii. For lli<* brighter 
Stars an impression is produced on the photo- 
graphic plate more quickly than for the fainter 
so that if during the exposure an error in 
guiding allows all the stars to be slightly dis- 
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{^htced for a short tiirie, the briffhter star* will, 
show' an elongated image with a aisplaced cetvtre^ 
while the fainter star.s will show round undisplaced 
images. For this reasoit Kapteyn urged the im- 
pe>itanct* of good gvuding. But it is impossible 
U> guide suiheiently well, and tlu*, dithcult)"^ was 
satisl.ie toi ilv suinumnled only when Schlesinger 
introducevl the occulting sluittor 1 his is a sector 
wlmh is maele to rol.ile* r.ijudlv m limit of the Star 
the p.irallax ot whuh to be* eleleimuu*d. By . 
r(*ehiemg tlu* opening in tlte se t ioi . the tune* during 
wliieh flu* “parall.iv star” is e-xposi'd is reduced 
re*lati\eh to tlie* oilier ^lars. It is usual lor the 
t'oinparison stars to 1 h* ol the* lolh or 11th 
m.ig nitude*, while.* the* “ par.illax stars ate gcncr- 
allv e onsider.dily biighteT. It is jxissihle bv means 
ot the rotating see tor to e u( elow n tlie* brightness 
bv live magnitudes. l*or the vi iv btiglil stars ibis 
is neU (‘uough, auel '^e)lne obs('r\e‘rs have* use.^d two 
lotatmg sectors to give* the* re*qtnred leduttion. 
Anotber mi-lboel is to ])la('e‘ a scre*e n m iront of 
the biiglite*r stars. It is neiw . ge*ne*raUy recognised 
lb.it it i*' most nnpoit.mt to have* tlu* parallax 
slat .md the comp.nison siais forming images of 
ne.irlv (‘(|u.'d si/e* aiiel densitv At tlu* same time, 
(•\<‘iy (Mtc is maele to h.ive* the* guielu'ig as accurutc 
as possible*. In this e'oniu'e't ion tlu* expe'isure 
should Im* as sbotl .is will jiroduie ie*.ielllv measur- 
able* ini.iges two or thief* inmutis with photo- 
gr.ipliH- icIr.K'tors with .m ajMiturc ot 20 or 
V'* ni 

K.iptevii’s pl.in was to phologtaph the region 
unde*r ( onsidcratiejn at thr« (* dilt enml e pi u'lts ein the 
same plate, whuli w'as stored b<(\v«‘en the e\- 
posntvs .md elevelope'd only nfle'r tlu* third epor'h. 
d he: time's oi exposure vve*re e hose ii so as to g>ve 
maximum ji.arall.u't ir displaecnu'iil in oiu* direction 
.it the* just and third (*pochs, and maximum paral- 
l.u'lif elis])bu'<‘rne‘nl in the opiiosite dir«‘< lion at thf? 
middle epo( h l-'or example, a region might he 
given three* <*\juisurf*s in May of oce year, six 
b, ihc fallowing Septembe-i, .md three in the 
next Mav. '1 he* telesfope* wonlel be* move?d 
sligbllv between tlu* exposures, :ind for each star 
there would be* twi'Ue* im:ig(*s on tlu*^ plate. As 
all the ini.ige's ol each star would lie close to- 
goiluT, It vvoul.l onlv be iu*('essarv to measure 
Terv sm.dl dislaiu'cs on the pl.ib*, while* by a sym- 
inetriral arrangement of tlu* image's anv possible 
distortion of tin* film would be elimmalt'd. This 
method is ide.il, and was apple d to some extent, 
but oit a< f'onnt of bad we'ather inte'rfering with 
the* e*xposin<‘s it has praitiialK be*en :di.indoncd. 
ddu* photographs at the difff'rent cjmm hs are now 
trd<en on separate plates, and this method allows 
of gre'.itest weight being given to those* exposures 
made under the best atmospheric ('onditions. 

The difFieullies tf> be overrome li.ivmg been fully 
realised, and the neressarv prec'autions haying 
been devised, a large sclu'me for lire determina- 
tion of parallaxes has been undertaken. In this 
work the Allcghenv. Dearborn, Greenwich, 
McCormick, Mount Wilson, Sprout, and A erkes 
Observatories take part. The following table 
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showi? the aperture and fcA^l length of the tek; 


scopes used ; — 

Aperture. 

loche* 

Koc«J iencdi. 
Feel 

.Mlegheny , . 

* 3^ 

46 

Dearborn 

. iSi 

2 i 

^ Crreenwich 

20 


McCormiclc 

j() 

.i-T 

Mount Wilson 

f’(j 

80 

Sproul . . 


.i'> 

Verkc.s 

4'> 

h2\ 


1 he lelcsrope UM‘tl .>t MoirU W ilson is a re- 
JlcCtor, wlnlr t)iL‘ others art* rcfrartcjrs. ll will 
bt* seen that the itjtal k-fi^^th varies eoDsitlerably ] 
from one inslMinniit lo aixjlhi.r, bnl the probable 
error of a paiallax flelermined Iroin about fifteen 
plates is in all ta^es abmit (joi" or a little less. 
The explanation ^i\en is that with average ton- 
ditions of Worknip the images arc larger lor the 
longer telesr(ipt>. 1 he aperture is also a point of 
.some imporlam e, as with larger ap(.*rture the 
duration ol the exposure eau he eut down, anrl 
with it the “gMiidmg ( iror.” lloweviT, as some of 
the larger telesi oprs arii really Msual telescopes, 
and rer^mre a i ohuir si reen or spei ial plates, the 
ndvantagr' lh«y would otherwise ha\e is reduced. 
Consider. ihle jnogress has alreads been made 
in carrying out tins sc'heme ot i o oper.ation, and 
probably at le.ist .-oo parallaxa s a \('ar are being 
determined. I bt.* value ol this eontribulion to 
our knowledge of stellar distani'es is realised when 
we recall tluit m iSSo ^\e knew tin )).u allaxes ot 
only about (went\ stars, while as late as 1915 
the number bad risi n onK to about 200. .\s oni* 
rif the fci'ent huge pubbe.ilions w'c mav instani'e 
the 26<) deb f mmations made at the Mt Cormli'k 
Ohser^'atorv m tlie li\e M.*ars lo i(M<)d 

Let us tousidrr the lirsi star m this list. It is 
iS ’ CassiojM'l.i , a star nf maioulude 2 [ with a 
proper inolion of •> ci ntuiv The p.ir.dlax was 
found from the r.plu'r kirge iuunl)er of twentv- 

('ight plates i xposccl as follows ; - 

I<.)14 jul\ 1 hiJ(> \llg - S( j)l 4 

Nov.-'ltie, \o\ 1 )i'( 

1915 Aug. ^ mi; Aug. ^ 

No\ .“Dec . ^ Nu\ . I)t ( 4 

The paralkix toimd w.isooyS^' fooii", m s.itis- 
favAory agreemint with other deti'rmm.it ii>us, ol 
w hieh we m.i\ (|un|e 0051' J;OoiC' determiiu'd 
by Smith witli the In'liometer, and ouyp' < ooiC^ 
found by jiholog i aplu at tlu .\llighen\ ()i>serva- 
tory. 'The propei motion in iighi asi i nsion was 
found to be i os-'t', .is comp.ired with i o 
found b\ Boss jrom nuiidian obsi't \ .itions extend- 
ing through about i5o \ears But t lu* .igreement is 
not alwtivs so -^al isl .irtorv . (.'onsider, for example, 
the star y Ceti, wheh forms the dmibli* 299. 
'fho components .ire o( magnitudes 4(1 and b S, 
and are, separated b\ .ilujut The duplicit\ of 

the star might well lie .it the root of the fioulde, 
although with suil.ible exjaisuris the fainter star 
should not be seen, A hi* p.irallax found with the 
Yale heliometer was 0119^^ + 0017'', that by 

* PublicRiion* .A th* l.eander McCo/nnek ObsprvRtory o( the Univei^iiy 
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photography at Allegheny o 01^" ±0008^, and 
that at thje McCormick Observatory 0037'* 
ooo8'C The photographic parallaxes may be 
considered as m fair agreement, hut the proper 
motion in right ascension was found to be -0-059'^ 
(from plates extending lA \ears), as against 
“0*147'' lonnd by Boss droin observations ex- 
tending 150 \ears. i he photographic proper 
motion was theiked b) jikilcs gwing^ an inteA’al 
of ti clurmg w hii h Imu the diftereni.e in 

proper motion amounted to no less than 0*3". 
Ibis cannot be explained i)S the oiliital motion of 
the I omponents^ whiiJi is i xtreiiu 1> slow, and it 
IS dilhciilt (o attribute it to all four ('omparison 
stars, whii^h on ex.amm.ilion showed no appreei* 
.ible proj)er motion. Results ol this kind are by no 
means uncommon, aiul the greatest caution has 
to be used m aj)pl\mg sm.ill [i.ir.illaxes from 
single deterinmalioiis. 

It nia\ be considered tii.it (i.iralkixes greater 
than 005" may be used m i .di illations eoncc’rn- 
mg individual st.irs. ]*ui sm.iller p.iralkixes the 
aicidental i rrors \c ill make tin* ri suhs untrust- 
worthy. Ji h.is been estimated - th.U there arc 
about 2000 si.irs with ,4 parall.ix as great as 005''', 
although most ol ihim will be as l.nnl as the 
joth magnitude .md not .itlrai t ncilice. \s the 
number of st.irs to this m.ignitude is ol the older 
of «i million, it will he dithcult to idi nlil\ the star.s 
which are ne.ir, but taint. St. O'. ( hoseii ;it r.ni' 
doin wall th<*relorc* generail}’ gi\c* \ei\ small 
par.dkixes. Most obscrxmg pi og 1 .imnu‘s, there- 
lore, contain spec lalK sok'ilid st.iis, sni h as \ery 
briglii stars, st.ars with hiigi* piopir motion, and 
binary stars m rapid iribital motion lor which a 
fairl\ large p.ir.dkix m.i\ be i xpei ted 

(.)n account ol this selection o| ilu st.iis great 
Crire h.is to be e.xci'iiNid in dlM^l^^lons ha^cd on 
the me.isured p.ii.dl.ixi ^ Man\' l.uts, how(\er, 
h.i\c* hc'cn brought to light, j he niosf important 
ol (h<*se correlate wh.ii ma\ be i.illtd the ap[iarcmt 
Cjurtlities of a star with its ahsolntc* (jualities. By 
the former we me. in tliose (ju.ilitics whiih can 
he found Irom ohsi i \ . 1(1011 without .1 knowk-dge of 
the dist.iuee, such a-s the n.ituie ot the light a star 
c'lnits, or its angukir moiiou, and bv the latter 
the mhinsii cjualilies, sin h .is re.il bt ig htni'SS, 
m.iss, and linear speed I’robabh the most im- 
portant results aie tluwe wluih ha\e hei n rc'acdicd 
.it Mount Wilson, w hi re Jor the later-t \pe star.s 
the itl,ili\e mtensilc oi <eit,iin spcstral lines h.is 
bt*en correlated with tin* .ihsolute brightness, ft 
is then a simpk* m.ittir to deduce the* distanc*e 
irom our knowledge ol the .ibvolule and afiparcnt 
brightMc*ss. Parallaxes determined in this w\iy 
arc* eailc'd “ spectroseoji’ic par.dkixe s,” and recently 
a list of 1(146 ol the sc* h«cs hc'en [lubhshed by the 
Mount Wilson observers. Again, for doulik^ stars 
with known orbits .ind known parallax the mass 
ot the s\stem can bg computed. It is found that 
the m.iss of ,'dl s\ stems does not difiVr widely from 
twic'e that of the sun. Assuming thi.s rnass, ,we 
can compute “hypothetical'' or “dynamkai/* 

• Kilitiflgion, p, *5, 
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parallaxes irdm double stars for which the relative 
niotion is known. Again, although j:he linear 
speed differs considerablv from one star to 
another, the proper motions (^f Mars can be eun- 
sidered as an incfcx to the distanee- a rnm ii l)ett<‘r 
index than the apparent bnj^hlness. 

In these and other nu^ireei ua\s our knoNv ledge 
of sttdlar distances is being rapidh advanced. It 
must be remcmijered that it is all nltiin.iti'h hase<l 


Qf\ measured or trigonometric paraU>^e$. ’ Ihe 
larger trigonometric parallaxes can b6 applied 
( directly to the individual stars concerned, but for 
j the smaller parallaxes the discussions must be of 
I a statistical nature, its the c rrois of observation arc 
! too great. 1 he ludiieU methods can, however^ 

I he pushed to stars at very great distances if only 
' t lu \ appear hriglu enough I'u the nocessar) 

' ohser\ations to he m.id<‘ 


Obituary. 


John' Koni k i V \nm 1 1 

lOHN KOBbKd' r.WNKl.L, u ho u as kdled in 
I the disaster to the airship K3S ulnk- making 
obser\ations (^n hcdialt (;f tlu* National I'liNsual 
Laboralor\ , was the only '^ur\i\ing i Ink! ot Mi 
and Mrs. Ikmnell, ol Nulkw, Jle was hoin in 
1HS5. A delicate childhood, which nom would 
ha\c siisperted fiom his .idnli ])h}sKjiM', intei lered 
greatlv with Ins educ.ition, but .tlier (sniises at the 
Northampton Institute and sona' engmetimg 
work's expeiumu' hi' joined the Nation. il lMi\sKal 
Lalxiratorv in kjoP as .1 student assistant. 

His besl-know'n work is that .'arritd out m con- 
junction with Mr. Stanton im d\nami<al similaiit) 
in the flow ot liquids m j^ijies, whirh has lasome 
classK'al as the most (.omplete demonst t <il ion ol 
that prmt'ipk* in its nni)orlant aj)])hcalinns to 
hvdrodv nami('s. Whlh .Mi. St.anton lu' also m- 
veslis^ated with great ilaboration the stnngth of 
welded joints; hut most ol Ins work is to Ix' found 
in rejiorts to the Adxisoiw (, oinmittc c for Aero- 
nautics (’()\ering almost the whole rangi' ol ex- 
perimental inquiry in aet od) nama s. When prob- 
lems (.if airship (onstiiM'tion bei.iim^ pronimenl m 
191M ho look part m mosi ol the modi 1 nu asuri'- 
ments on resistance and the t‘lh< ien('\ ot controls, 
and when, again, atiei the war, it Ix^c.mu* pos 
sible to compare the* n'sults of model and full- 
scale tests, Pannell took c'haige ol tht' latter and 
was eonslanlly making (jihsei \ ations on anshqis m 
tligh(. 

In a selcnoo 5<-) little amenalik' to general iheors 
the aliihty to rn.ike long and tedious senes ol 
routine measurements vvlthriul allowing lainili.ii it\ 


to brc'csl carek'ssness is ol spei i.ii iiuporUiiu e. 
1 his al)ilit\ LNmnc'll possessed m llu' highest 
degietc lie- had th.it genial seienit) a^de^enness 
ol temper ollen assocaaled with om* ol his 
staliiie; neitlu'f the pciversiis ol ajiparalus nor 
tlu* imjiatu'iK'e of petulant eolh'.ignes ('ould make 
lum lelax lor a moment the precautions that are 
the hist nei'e'ssii\ of such work. 11 the' human 
liagt'dv ot the 1\>S is j)artiall\ compensated by a 
gam to si'icnoe*, that gain wHl be* kuge'ly due to 
merits in Paimell s woik wha h aie! to6 often 
(‘ehpsed b\ mole bnlliaiU but not more uscfid 
, ai'hie V emeiils. ^ 

In private* hie the' most lovable ol rticn, he 
radiati.d kindness and good temper. He w^a ot 
' lirt less phvsie'al eiu'rgv, and his vvai-tinie leisure, 
devoted lo a small larm, shamed the lull-time 
! (X'e'upation ol manv men. \\v leavis a vsrclow, 
the true paitner ol all his labours, with whom all 
will fe-e'l s)mp.ithy m the e\a( I measure of their 
i .icquaint.me e. N- C. 

\\ !• learn, with r<*gre‘t, ol tlu' death on Se'ptCfW- 
■ h(‘r le;, Irom drowning mar Ottawa, of Mr. 

k. \\ L. Si.vDJx, .'iiilhor ot ' 1 he Hnmhie-bcet 
! Us I.ife-hisior\ ami How t<'» j )omesti('ate It.” 

I Mr. Sladen was tort v -live' ve.irs ol age. 

d'm- deatli of Mr. John Ib viu 1 Koi' l(X)lv place 
on SepU'inlu'r 2. Mr Roe* w.is born in 1^52, arid 
was the* ('hairman and managing dire'idor ol Rope- 
wavs, l.td., ot London. lb* (atrit'd out a large 
amount ot work m (onne<'tu^n with the transport- 
ing ot mat(’rials bv means ol aerial rop(*vva>p. 


Notes. 


dun ( lu'yuKdl ,1 annoviiua s that 'sn W'illi.ini l’‘>i>e 
IiajV been e-lreleel .m iKumr.irv f('lk>\v i>f the Canadian 
InslituU* ol Cdnnnsli), 

I r is nnnonm <“el th.it the aniva.al im-rting l<>i ki-o’ 
of the Urilisfi Medical Assex'i.uion will he held at 
Glasgfuv on Jiilv I .s). 'I'he nuthonl ies of (il.isgovv 
University have given the .issoc lalion jx'rmi^sion to 
usy the LNiiversitv buildings, and offers oj as'^isi nn e 
should be addrt'ssiM lo l)t. (,. A. Alkm and I )i . 1 
Russel at tile Univfisity. 

We learn from the Laticet of .September 17 tliat 
the Health Committee of the League of Nations is 
constitut'^d as follows lAon JBernard, professor 
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(d hvgicm III tlu I ni\(*i--iiv of Lai !*> , !>r. Ci. S. 

' Biuhanan, s( nioi im elu.al (>ni(ei ol iht' Brilish 
Minisliv ot Health ; Ihol. \ Calmeiu*. direetoi of 
tile l’ast« iir Inslitute in L.iris ; 1 )) ('aro//i, nu'diral 

diretlor of tlie International L.ihoui Huieau; Or. 
Hi-nii ('airitri, dit eitoi -gcnei .d v>j the Swiss Public 
Health Seiviie; Sir H.ivelork (diailis. po'sklcnt of 
the' Medie'al Ho.nd tor India ; I)i ( hod/ko. Minister 
of Healtli for Poland; Dr. failiaiio, dir<*e lor*gei1eral 
of (lu* Il.dian Puldic IIcMlth Seiviia*; l^r. '111. Madsen, 
director of the* Stati* Insiiluie ol Seroth(*rapy at 
, CV>penhagen ; Prof. Miyajima, of ifu- Kitasato Insti- 
; tute for Infectious Diseases, Tokyo; Dr. Pulido, pre- 
j sideht of the Spanish Royal Council of Public Health ; 
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Mr, * 0 . direcfor-i^rneral of tiie Belgian PuhlK* 

Health Service; and Prof. C,-E. A. Win*>low, director 
of the League of Rod Cross Societies. Dr. Rajch- 
man, of Warsaw, has been apfxanted perrnan<'nt 
medical dirccfor. 

'Fhe following lectures have been arranged fur 
delivery at the K(»\,il Colk-g/* of Phv siHans : — The 
Mitchell leeture, ofi "'I h<‘ Kdaliutjs »>f Tuberculosis to 
General (’undirions Ih*' Ikxlv and f)is(as(s either 
itian TuIktimiIusis. ” l.v i)>. h'. P.arkcs W'cbor, on 
November j; '1 he Hiadshaw hefnre, on “Sub- 
tropical Ks( iilenf s, ” b\ 1 )i . M. Gtabhani, on N(»vern- 
ber 3; and the lMi/-]'’atn('lv lecture, oti “ 1 IrpfXKr.ites 
in Relation to die I’hllo^ojdo of his 'rime,” he Dr. 
R. O. Moon, on \i>\(inher K and lo. The limi* in 
each Cr>se will h<, (>\ liu'k. 

'I'tfH autniun iiieedn;.; ol the R<fi.iclorv Materi.als 
Section of die Sociejv is to he held at the 

Institution id Mi i h.mle.il h'ngineeis on 'rhursd.i\' and 
Friday, Oilohet l\ .md 7, when the following f).a|>ers 
t\ill he ns'ul Rt frai lor\ Maleri.ils of flie London 
Basin.” If Diwin ; ‘ 'Thf \f.irlow (ias-(lr<‘d 'I'unnel 

Dveti,” I 11 M.u low ; “A Nhwv 7A |)<’ of Tunnel 
Kiln, Oil-firi'd. widi manv \ov< I Features,” P f. 
Woolf; “ Miiminolhermie ('orundnni .as Reffnclorv 
Materials.” Dr. A. (irntiger; and “ 'I'he Reyersihle 
d'herinnl Hxpanslon of Silica,” Prof. | W. Cobb .and 
H. .S. ffonldsw'orth 'Iherc will .ilso he a discussion 
cm ga.s.nring 

Thk secret mw of (he T\o\.d ( reogr.aphic.al Socie(\ 
has received a eahlegr.iin Irorn Mr. J M. Wordie, of 
St. John’s (dillege, ( '.iinhridge, annoum lag (hat the 
expeditiofi of Mr, W 01 die and Mi < di.iw orlh-Mu>t<‘rs, 
of C.uLis ( ollegi , to de Isl.ind of j.in Mayen (his 
summer h.is hi I'n \ei\ sueces^fld, .and Ih.tl <h<‘ first 
ascent of Henenheig, the ver\ summit of (h<' isl.ind, 
has bf en m.uie 

AcrOKOINo to die Ifnm/ng Rest .an expf'didon to 
Sumatra, under the Imdeiship .d Mi C. Lockh.u r 
Cottle, is to s.iil towards the end (d the vc'ar for th<' 
purpose of making /< lologit. .al niui nmseuin eollei d(>ns 
A sfieci.d < Itorf will he ni.ide (o oht.iin parlieul.ars of 
the llfe-hisioi \ of ilir or, mg 

JOIN'! lese.iiah i oinmittec has Ixaai fonned hv 
the Nation, d Ren/ole Nssoriallon .md the I’niviTsiU 
of l.eeds whuh will l,ik(‘ over the direction of rc- 
se.arch in da (Mr.ictlon and ulilis.ation of benzole 
and similai ptoilmis in tills country, 'fhe Nalion.al 
Benzole .Xssou.idon is ( oneerned w ith (he production 
of crude .uul lelmcd hen/oie, and. according to its 
constitution , one ot its ohjcits is to carrv’ i>n, .assist, 
and prvMUOte invesiig.nion .nid research. 'Hie teim 
“benzole ” is u^'d in its widest sense-, so the held of 
actiyitv of the associ.ition embrace's carbonisation 
and gasitieadon pnK'csses. I>\ -product coke-oven 
plants, gaswoiks, (-u'., but ,at the jiresent time it is 
concerned mosih with the* promotion of home prexluc- 
tion of light oil and motor spirit. .Sue'cess in this 
direction is thought to rest Inrge'lv with chemical 
inve.stigations into the possibilities of the various pro- 
cesses concerned, and it is with this object (hat cO- 
m. 2708, VOL. loV ' 


operation with the University is sought Th^ jotnt 
commit tee ijwhich has been formed cortsists of equal 
numbers of representatives from the Universit)' and 
the association, and the initial membership I9 tas 
follows:- IVof, [. W. Lohh, Prof. J, B, Lohen, Prof. 
A, G. Perkin. Prof. Granville Poole, Prof. A. 
Smithells, Mr. W. G. Ada<n, Dr. T. Howard Butler, 
.Mr. .S. Henshaw, Mi. A. Sadler, and Dr. E. W. 
Smith. Re>earch work undei talo n will be carried 
out under the supervision of Prof Cobh, nncl reports 
tmhodving the results will he puhlislucl at intervals. 

'Piif-: annual t-xhihltion "f the K<>v.d Photographic 
Societv was openoil on .Mondrfv hist at ^5 Russell 
Squ.ire, WC 1, and will reiu.dn open until Octo- 
h(‘i \dmission is ft ci'. The grf.itest novelty 

loan .1 sticnfille jxiint of vii-w is a poi trait of the 
l'os(mas(er-( ioner<d hv M, Louis Lnmiere's new 
method of showing tie- sdliditv of solid objects by 
means entinlv djffi'renl fiom the ordin.m stereo- 
sco()ii' method Separate fihotogr.iphs an' taken of, 
sav, six different planes of (he object, and the camera 
is *,0 lonstrurted that while the rel.alivi' po.sitions of 
the ohjut, (he lens, and the pl.ile lem.ain li.xed so far 
a.s rt'gards the pi. me being pliotographed, a move- 
ment of the plnl(' and the It'ns n-nders unsharp the 
images in the other planes, '1 hm lrans|)ai enries are 
then made from the negatives, and these' are placed 
ill pfoperh .siimed grooves oik* behind the other. 
\ (liffust'd light is arranged behind, and the whole 
is vii'wed, normrdh, from .idist.nui of ,1 \aid or so. 
d'ht' result shown is sirikingh good s(» jar a.s the 

f.we is ('Oil! trued, (lie definition being .1 little soft. 

'I'he edge of tlu' collar, where there is great con- 

(rist, shows .1 douhl<‘ m multiple image .Mi Hiwvard 
M. Ivlmunds ilhistiaU's a meilKul of phott i-si idpture. 
.\n iniagt* of an .lei ur.iti'lv dr.iwn spir.i! line is pro- 
jei led l)\ nu'.ins o[ a lanteiii on to the f.ice of the 
suhjei r w Idle a ph()togiaph is l.ik'eii of him .\ high- 
speeil drill dix's llu' <arv mg, .md it is guided by 

"sighting <i muroscopo att.aehMl to it on to” the 
special piuti.iit desetihed. .\ l.irge seiics of photo- 
gt.iphs of spiders, hutli't lilt's, luolhs, i-tt . l.iken by 
ll.ishlight without regard to tln' tiim' of flay ttr night 
except as (he chatat'ter of ’be subject rt'inlt'rs neecs- 
sarv , is slu>wn hv Mr. Osu.dd |ames Wilkinson. 
'I'he results are (‘xeelh'nt, most of tlie pictures being 
life-si/e dhetc are manv ratliogr.iphs of great in- 
(t'l'est, .isitfinomit al phologi .iplts from Greenwich, 
(WO photographs of tt waterspout b\ Mr. J. W. 
Knight, and innumerable other examples of good 
scientifir work, besides ilie pictorial section. Tlie 
stxielv'.s tmisf'uni, which has latt'ly been enriched by 
a large qnantitv t>f ajipar.atus used by Fox 'I'albot, is 
well worth a visit on its t>wn account. 

I)l KING (he* meeting ot the British Association at 
F.dinhurgh Pn>f. W’. D. llallihuiton delivered a lec- 
tuie on giants. He s.iid that the popular conception of 
a giant w.is that lie was a powerful, magnificent man, 
and very often iisi-d that j)ow or to the detriment Of tb’e 
races of mankind. As a matter of fuct, a giant Wds 
a feeble and usually shortJived person, and destitute 
of the features associated with mascuUnlty* Jt wrt 
' . . .A 
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VV esUbiitHed that certain organs, such as the 
;'TOid a®d the pituitary body at the base of 

p brain, had vast potentialities and ^roat value. 
?gantlci&ni was due to the on er-attivity of the 
tuitary body frcnfi birth, or soinetiiues hefoie it ; 
jt it occasionally ha])fxnied that this c»\ Lr-aeiiv i(\ 
'..me into play after the increase of lui^ht was no 
.>ngcr possible, and this was e\ icl( lua d in an o\m- 
-fOW’th of the extremities, which was techmealK 
■ailed ncro-mej^aly. It was \or\ stiilcin}.j that jnu- 
'ions ot a man's brain could he i emoted, as was d«>n< 
n the recent war, hut titis tim tlnK^ui ^land was 
of prime im}X>rtance ; its entire r*‘im>val was lol- 
JOw'cd bv death within a \ery short lime, and its 
over-activity or under-ncti\ ity determitud whetlaM 
inen were bi^ or small. 

' At the Edinburj^h meetiim of the Ihitish \ss.m la- 
'tiofi Sir \\’. Kid^ewa) extemlfil to totemism the (Ihmhn 
' of <inccstral wot ship whicli lie has aj>plied, in his 
Origin of Tragedv,” to the in\ (‘sti^ation <>1 tln‘ 
.drama. prominent jiart in its devedopment has 
.been p1a\e‘d by transmigration, .is in the ease ut 
the ancient Eg}ptians. Some Iruie>iH*sians cenerale 
i- the crocxxlile as a bemeficeait being, and loe>k h>rwaid 
to becoming crocodiles after death, wliile tiibes in 
Sumatra venerate tigers, siipjxising them to lie tin ir 
ancestors. I'hus tlie nweience for (ertain tiirs. 
animals, <tc., depends on (he jn imarv b« liel in tin 
immortality of tht* soul. 'I'herc can he no doubt, as 
some authorities stated in the course of (he dl'^- 
cussion whiih followed the reading o( Sir W. Ridge- 
way’s j)aper, that totemism is often lound in con- 
nection with the cult ot .iiK ( Slot s I>ut (he diltuultN 
remains that transmigration (a‘ the immorialit\ ot tin* 
«ouI d(>es not S( t. m to be on< of th(“ lailii st and lund.i- 
niem.il hcllets tliat aio-.!* in llu' linman mind, and lliat 
totennsin displaN s itselt in manv ])ails ol ilu' world 
as a (omi>le\ foim ol b( lief, lh(' catielli s ol wimli 
cannot easih be ('\plained b\ au\ siiigl(' tlieoi\ of 
its origin. 

In the September issue of Man Messrs. l>u\ion and 
Holt give an inleifsimg account of tlie jH»((ei\ in- 
dustry of Malta, thi' fai'ts lia\ing been collei t( d 
during tin* visit of the ( 3 xfoicl Aiithi opologa al l'.\[>edi- 
tion. Two mcthcKls, die old and the new, ai(' ni use 
In the fornu'r method we have' a btiked cla\ sup|xm 
holding a wooden dis(' *-et spinning h\ the hand iii a 
<;Jockwise direction- -a im lliod cx’c asionall\ used tor 
making ollas, or large w.ater-jiots, but now' falling 
into disuse. In llu' new miMluad an iron sj>indl(’, with 
the point in the native i iK'lv-floor, is used, the hnser 
disc being tinned anli-cluckw ise with the foot, and 
the clay worked on the uiiper turn-table. I ins 
method li.as been in use onh for about ten ycais, 
<md one wom.m did not know how to work the 
modern wheel. 



tx the current issue (vol. 22, part 2) of the Records 
of the IVidian Miisrum two cntomologital discoiciies 
of, unusual importanc<> are jiut on ri-cotil. The I'uht 
is tliat of a dragon-fly of the genus Ejiiophlohi.i in 
the Himalayas. This genus, which apjx'ars to com- 
bine the characters of the Zygopiera and the 
Asisopterav ap exceedingly, archaic form, and has 
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hitherto been known from » a single japanwe species, 
A larva sutheientJy advanced in deveiopmpOt to be 
idemifhxl with certainty was found in a small cc 4 - 
lection from the Daiji-eling district by Dr- F, -F. 
l.aidlaw, who, iccognising ils importance, hast per* 
suad('d Pr. R. J. 1 '\ll\;ird tc» tb i ibt,- it in detail* 

I he laiv.i (»l this rt niai Ivalile genus w is hitherto un- 
known, and the extension of the g«ogiaphical raujgc 
ftom jap.m to the Uimal.ivas is a m.itter of great 
inteiesl. d h(' si'cond dis(.o\tr\ is th.u ol .1 spcadcK pf 
the t( nuiiophilous hemipterous gouis leimilaphis 
on tile east loast ot liiili.i. I'he geiuis i onsisU of 
(.utioijs tlatlened, wingless insnls supei tu lally re- 
‘^(Miihling t 'o('cld,e or Aphid.**, lait ('i»nforming in 
stiucture to the lliU'iopteta. Sp( ci<‘s h,i\(' hitherto 
f)eeii lotind in lh< wtunier jXirts ol Ni^ith .Ameiica, in 
Smith Vuuric.i, Austiaha, .ind West Afiica, but not 
111 the Oii(iu.tl n‘gii)n. IVol ]■. Sdvesiii. wjio dt*- 
stribes ilie Indian form fn>m a nest of I'opic^iermCs 
//cniji, li'gards the geiuis as 1 1 pi esenting a distinct 
lainilN , wlilth he calls d i rmitix'orid.c, 

Wi- ha\e received the (utiet.il R' port of the Survey 
ot India for the \car mm :o I'leld-w 01 k still $uf- 
Icied irom a short.^ge of oftlcers, but this dilhcvilty 
w'as being ovenomc. 'J oixigrajihical «:ui veys during 
th(" year I'oven'd 30, ^^4 scpKiie mile'-, im hiding hirge 
areas in I pfx*r Kurin. i and 'r(*nasseriin. Among the 
new slieets puhlislud wen* 104 i-in. sluets, 31 ) J-in. 
sheets, and .S “degiet' ” slieets, 1 w o new sheclS of 

(Ik* million m.ip wert* piodueed, and pi .ictically the 
wlio 1 (‘ of huh. I, Afghanistan. Kersia, and parts of 
Kinma .ire now piihlislu d on this scale No additiortfi 
wete ni.ide to th<‘ (wo-million sera s 'Tbe re{iOi*t in- 
cludes in<lu(*s to lli(‘ m.a]')'^ ril Nations sc.des. 

rmn J- p.ijMTs in the Ricotds (>f ilu* (ieologic.al 
Sutvev ot India (noI. 33 , ]).u t i, i(> 2 i) hear on the 
(U'velopinent (d ininei.als ot ei'onoinie interest, but 
,11 (' in no ( .»st' of a vei v hopc lul nalme. I )r. M. 
Ih'ron (.lesi I dies lodes of anllmonite .’<» It wide south 
ol Moulmeiii, Kurma, in a distiuM wheie labourers 
inaN })(' d< sc rib( d .1 s ev.m(‘sceiu Mi. II. t lories notes 
lUinierous oia urrenc'es of the same '>i(‘ in the southern 
Sh.m States, none being of m.ukcd impoi lance. Mr. 
< 1 . II. dipper gives ,i summ.uv. from .( ie(enl jonrnny, 
of “ 1 he ticsdogv and Mimr.il Resouiec s of Easlern 
I’c'rsia.” ller«> the (inilimious ( 1 < struction of forests 
has left no fuel for smelling ore. An interesting 
ai count is given of tlie long underground tunnels, 
olic'ii lined NNiih gla/ed }) 1 ]h's, wlbuh ionNe\ Nvatcr from 
the gravels for irrig<iling land lower doN\ n the slope.s* 

import.ant sludN of the f-rigin of handl'd gneisses 
and amphibolites (xenrs in Mr. C. E. dilley’s pa|:>er 
on “The Ciranite-gneisst s of Southe rn bare Penin- 
sula, S .Aiistraii.i ’’ ((Juart. Journ. t i«'ol. S(h\ London, 
Veil, 77, p. 75, u>2i). ddie prcKluclion of the charac- 
teristic granular garnets and second.-iry pvroxenes of 
ami>hil)olitcs from ])tiinary pNr.vxene, in a basic 
igneous rix'k invaded by gr.initi*, is excellently 
described. We may note again that in discussions 
of the banding of composite gmdss justice is rarely 
done loathe work of I/vy, Lacroix, and Callaway 
(In Co. Galway), which dates back at least to 1B87. 
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A MEMOHAN'iiUM ha? beeh issued utider ihe dirc^U>n 
of tile Jndian (invernment by^Dr. r»ilf>ert T, Walker, 
Director-fjencral of Indian Obscrvaioru's, on ihc rain- 
fall of June and July and tlie piobablo aniount during 
Auf^usl ,ind Srpf«‘inli( r, Ujji, 'J h< monsindi appfar<'d 
ovtr lln‘ \arioiis p.nis of ilw* connft\ al aboul tin* 
normal thin s 'I h»* iornhin<d iMinfall ot |une and 
July o\er tlm plains of India as a \s hok is said to 
llfive l»e« n final Iv iioimal, (In di tu miu v ht inp unh 
I in., fn 5 pnr icut . hut tiut* uas a dnlicimrs of 
more Ihatt 20 ]>• 1 ((Ut, m tin* I'niind Pro\in<'es West, 
thi* Punj.d) cast and norih, (Ik* Norih-\\h >( I'VonliM 
Province, Halii< lusl.m, Cnnlial India Hast, and Mala- 
bnr. 'I'lu iiii'iuoi andiiiu piM s ila* ai tua| r.tlnfall for 
-the separalc nioiilhs [unc and jiih an<l tlu' dopartitrc 
from (hf normal for thr fiffttn ihii'l political divisions 
and the tlm (\ -tlirM suh-di\ isl< .ns of India Details 
are piven of tin i((rnt data rcpatdinp tin* conditions 
most lilv( K lo have induMui on tin* lains of Aupiist 
and Sepi( nih( I . in’i; .iiinosph(a ic pr 1 -.snia' «)\er India 
and the sm.w’l d! m iiiounlain o pions, as \\<*ll as the 
meteorolopK al vonditions ov< 1 the Indim (b'ean and 
in othi'r parts are discussed 1*10111 lh»*sc condi- 
tions it is suinmaiiscd that in \or(h-\\'es( hulia, 
incliidinp tin v\.s( o| tin I mted f’io\mc«*s, and in tin* 
F’eninsula, il is hkelv that the total laitifall of Aupust 
and SeplMilhu will exceed the* axitap**. I‘'c»i Noitli- 
Hast India and Ihiruia the conditions aie said ti» he* 
too uiKirtain to jusiifv’ a f(‘»recast 
Anoc'i five vc'ais apo Prof Onion made sonic* in- 
terestinp sc ismoinc'tric measure*!!!* ni s of the nnoc*- 
ments of thc‘ prc'af ihininc'v at Sapinoseki under (he 
action of wind (N.Mrin-, vol. loi. i>)tS, p. 4^()t. It 
wa<? found that the* (op of this chimnc'v, 550 ft in 
heiplU, moved tlirouph a total lanpe of 7^ in when 
• the velocity of the* wind was 7H miles .m fioiii 'Ihe 
most interc'stinp resuh of the mc*asuic*menis was tfiat 
this niovenic'nt took place at ripht anples to the 
direction of the wind. With (he* wind the ranpe was 
always undei i in. I'rof. Omori has ic*(.t'ntlv re- 
peat(‘<l these evpetirnents on other (olunms (Hull. 
Imp. Iwnthq. fnv. Dom., \<>h <), m^i, pp 77* 152). 
The most loftv is tfie n'inforcc'd coiictetc* tower of 
the now* wtic*l(*ss tt*lc'ptaph station t.f Hai ancMiiactii 
This is a hollow, iruncateif cone, ot.o ft in heipfit, 
with an e\t*'iii.il diamc'lc’r of 57 ft. ^ at the base, 
and of ft ti 111 at th(* top, the* tfiiikness of the cavn- 
crele wall heinp 44 in, and f) in. r<*s(X*( ( i\ ely 'I he 
tower is situ.ilc'd about 200 k'm fioin the* [uiriiifial 
eartliquake /on** off the e.ist c.iasi of japan The move- 
ments were f« pis(taed hv* a port.ihle tw o-* om|>onent 
tremor-i (’( ord*'t luapnifvinp from m to 40 times 
Expetinu'iifs wi'ic m.ule .u various times durinp the 
construction and after tlie c'ompletlon of tlie tower, 
(he maximum v*'lo(itv of the wind vai\mp from 20 
to 45 miles an hoiii ft was found th.it (he move- 
ments were t(ui(i‘ insipnifk'ant until the fieipfit of 
the tolumn w.is 200 ft., .irul tliev bc*eame distinct only 
wfieii the hc'lpht c‘\cec“d<'tl 4x0 ft On com- 
piclinn, the mriNimum ranpe for douhle amplitude) 
was 6g nmi., but tliis was increased to above 103 mm. 
when the iron frame, weiphinp more than "two tons, 
was attached just below the top. The ranj^e of 
6'0 imm. was attained in the direction pei*pendicul^r 
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I to that of the wind. With the wind the maiicpufin 
range was only i c) mm. ITie period of vibration 
the completecl column was 207 seconds, or 2*ia 
seconds after the addition of (he iron frame. Prof. 
Omori has also measured the vibrations of a twcfv,e- 
storv brick tower, 172 ft. hiph, at lokyo, and of 
six five-story HucMliist pagod.is m various parts of 
the rountrv 

.\r the Washinptuii meeting of the American' 
Phvsicaf Soc’Ietv in April last Prof, W. 1 ". G. Swanh, 
of tfi«* ^'nivcu^iI\ of .\I innrsoi ,1, dii(*(ted altenttoh 
to ific* india'nce of the si/*- of ifu* t.irth on certaih 
ch.inges in (erteslrial niagnc li-'iii. The* method of 
in\ (■•stigation is not (*\act fioin tlu’ m.'illiematical 
}x>in( ot view, full ke«'ps the pin sic. d principles jn- 
vol\**d in llie cak ul.'ilion tk arlv tonh* fore. In thc 
lic'-t plaee, it is shown that riectnc vurrents Oilce 
staitc-d in a cop|)er sjvhc'ic- of the sl/c ot tlie earth 
would (l*cic.Ms* tO' ^7 pel cent, ot ih* u initi.il value in 
',,o(V),cK)o veais. Ill iht *.ccond, ihai d "U* h .1 sphere 
w**t** oiigin.illv magn*-tisfd uiid ni*aii'. w c're then 
l.ik<*n (o d(*in,ignetisc it, the s.un*’ siatciiieni would 
hold lor the in.ignel isin In tie thud place, if the 
so-< ailed secular v.irialioii of the Miapm tisation be 
r* g.irdc'd .is due to lh< rotatit*n .al>ou( th* c.arth's axis 
oiu<‘ in 500 ve-ii's' *>f a iinilonn m.ign* tisation per- 
p< ndic'uiai ttv that axis, tlw interior c onduc'livily of 
llic‘ e.irih must 1)* of the oicler t 30,000 of that of 
i*vp|)<‘r. In tlu* short paper in the issue of tlie Journal 
ol the Washington .Vc.idi'inv of Sciences for June ig, 
w hic'h is the onlv account ol Prot. Sw, inn's con- 
clusions .It jiresc-nt av.iilahle, lie* points out that corre- 
sponding s(atenu*n(s mav he made with respect to 
th.*' sim. 

Wnn releienc* to the* inquiries made hv Mr Hedger 
Wallace in a le(lc*r c'lnitled ”(’oin,ililh ” puhlislied in 
\’,\ii’(u of .\ugusl 25. j). Hi I. we leain fiom Messrs. 
Krinoui, l.td., of Ligiitplll Mills, Stroud, ( douc'cster, 
ih.it cornalith and galalilli are both li ad* names used 
hv diOerenI firms for ivcirv and horn substitutes, etc. 
(lalalilh is the* track* name fot a cas* in-fot in.ddehyde 
material manufaeturc'cl hv Ihe (ialahth Co. of Ger- 
main ; c'oinnlith is prc'sumahlv tlie namc^ selected 
hv one p.ulirular lirn; to ir.dicate th.it imitations of 
horn are liioir chief jiroducts. In England casein- 
formaldc'lnde pioducts .ne mamifactured and sold as 
raw m.itc'ti.al unclc*r the name of "erinoid,” and 
Messrs Kiinoid, Ltd , elaim that tht'ir output, nearly 
700 tons, dining the ]>ast vear is f.ai in excc'ss of , the 
cotnhiiic'd output of lioth gal.dilh .and coinalifh faC- 
t*)ties 'riii^ firm exhihitial scjmu* of their pixxlucts at 
the Hiitish .Seic'nlifie PtcKlucts Ivxhihit iems organised 
in iqiH under the* auspices of the Hritish Science 
(luild. \T*getal>k* casein has not so far firoved as 
suit.ihle as miliv casein for the in.'uuifacliirc* of casein- 
fotmakk’hyde mat«*rial, hut if th** (ialalitli Co. chose 
to send out an inferior fircxluct made from vegetable 
casein, there* is nothing to (ircvent them from apply- 
ing to it tlielr own tiade-name ‘'galalith.” 

Mkssks. Cjiarlks Bakkr, of 244 High Holbor^, 
W.C.i, have isi.ued recently a new' classified lisf 
73) of seepnd-hand scientific instruinenj^ ar>d hobksti 
The catalogui? a number , of ipltroscapes, of 
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widt tangff io siie &nd pric^, ^rvd many obj<^ct-g!asse^, 
^yj^-pieces, and other accessories are also listed. Sur- 
k'eying instruments, particularly theodolites and levels, 
ire well represented. In the section devoted to tele- 
MTOl^es, a number of second-hand instruments, both 
•eflectors and retractors, on equatorial and altazimuth 
nount6, are o(fer« d for sale.® Ihe list includes .i i.;-in. 
•elector and a J2-in. and a 7i-in. refractor, as well 
IS several smaller instruments, objn t-^lassi‘s, eve- 
>}oces, sidereal ckx'ks, and other astronomical .tppaia- 
US* A serif's of lantern-vlides has htan ]>iepared to 
hoW the appeal ante <.>t the bright line spictr.i belwreit 
he limits 4000-7000 A. I . of tlie commoner ebinents 
cith normal dis|X“rsion. slides of t\\ (iitv -'^eviai ele- 
nents are now* a\ai!al)le; the\ should be of cousider- 
ble service tr» sku-nce te.uinrs. Otla-r ftatuie^ of 
he cataloj^ue ar<‘ lh(> stctions dealing with e;mieias 
nd other phoioj^i apltic aiip.iratus ami l)o«»ks; the 
liter contains, ainonj^ a number ol useful Ic-vt-booU*. 


and Series of !<denlilic ptr?o(!lf»ls, vols, to i(H of 
N vri'RF. “ 

Tur ('antbiid^t* Uni\ersit\ Press is publishing the 
ihiee following h(M»ks in the autumn • "New Mtithc- 
matical I^rcdilems, ” b\ Majoi P. \. MacMnhoU ; 
“Seiits SjX'itia," bv l>i. Noiman R. ('.uujiboU ; «hd 
We.iihii Piediition b\ Numerical PoKess,” by 1 .. K, 
Ruhardson. Ihi' I'n stummed will be piobbins based 
on the jH-rmiitat ions ami coinbmatiiMis elementary 
gc-oinelrii al sha}>es ; the second will be the lii st of the 
suj)plem( ul II > I hapU'i s to the .uitboi’s ‘ Xlialein ItleC- 
tiual 1 heoi \ t< I w l\u h allusion lias <ih ea(l\ been made 
m Xmikk (l-'ibniat\ J4, p Sp); and ibe ilmd eiU- 
ImkIk's a scheme »d wiMlher pi (ailel ion , resembling the 
}>OH<ss emplovc'cl in tin j)n*duction oi ilu' .Vaidtcct? 
l/mamni.’. At the close ot th«' pti'siml vtm the same 
pubh'.liers will is'.ue “Alteinating (biiMiits,” tu two 
jt.iris, 1»\ (' (1. 1 ami). It is intended as a guide to tire 
stmbnl attending .1 lline-inin coiitse on the subjc*c‘t, 


Our Astronomical Column. 


.'^Ft’TFMtn' R Ml troKs Ml. \\ I'’ I Penning \M itc s 

“An excellent sim ii-s of abundant obsctxaiions wti* 
obtained during ilie (ust tcai da\s of the* ))i<s.ni 
montli bv Mi^s \ (iiacc ('ook .md \Ii 1 ..P M 
Prentice at Mowm.uket, ami seoral IuiiuIm d 
meteor ]>allis Wtie ('aiefulb' reiordi'd. from winch .» 
nunilXT of mti'testmg ladiant jioinls w i i e cleii\t(i 
Tin se im Iud(^ v.uious s\st(*ms wbiili b.i\e l)e< n will 
observed m past \eais, and st\eiai uiiuh .ippaunllv 
represent new showers 

“An .tetivi' radiant ol (Vionids fnnn oiP't-'sk’ was 
detected on Stptembir i wlmli s< rm-. to have 
escaped previous obvci \ ation ; and .nnong ilie old 
streams we oliscicd cem the ^ \ii. tids, a (‘as- 
siof>eids, a /f Ibisiuls. and 1 \iirigids. 

“Fireb.ills are usuallv van \ frecim nl in S< ))tember. 
and the pr« sent month has j)iov<d no <\ccption. 
Several brilliant meliois from ( '.a{)i u ormis wiae ob- 
serv<xl on Si piembt r (>, 7, and 14. (hi St ptembi 1 7 
and .S large melt 01s weit seen from .a i.idi.ml In 
Auriga, and on StM)(embt i lo two ])tiilianf ol))e( is 
were recorded, possible from a radi.mt m .ir a ( vgni 
dTie (inn s of iln^ two 1 tlh t were .d <> lo .md 11 jo 
O.M.T . anci fuillur obsrivations of these vaiioas 
objects woidd b« v. du. ible 'I'liis disjdav ot (Agiiids 
a k>ng-cc>n I in m d rtnr , md was noted is -oMi.db 

actlv(^ on S< pt( mber 1 tpii^, as set n liom Ihisp.l 

lO.NIS^MlOS I\ SlUiXK \ 1 MOSflil urs. - 1 )l M \ 
Saha has pulihshed an imjiortant sarii s of pijxis on 
this subject in PhiJ. Ua_g. (vols. 40 and 41) and in 
PrOC. Rov Sex'., p() A (iq’i). A useful summ.ii \ ,md 
entique of thes^ is given by Mr. R A Milne m 
Ohservaiory for Sc pteinbr'r. ' dim woik lonsi^ts of 
two parts: the* sludv of tin conditions of ionis.pion 
by the fo^mulm of I>hv slcal chemisirv, .md .m < n- 
deavour to explain some of thi* fealurr s of sol.ir .and 
Sftillar spectr.i in the light of tht‘ i< suits d akmg 
calcium as ati example, the, fxiienl.ige of ionis.iiion 
difTcrent (emperaluri’S and pressures is t.abul.ated , 
the tabic indicah'S Ih.at at llu' surlace of the' sun botl'i 
POrtTial and ionised atoms of c.ilciam should !>' pUnti 
ful, and, i*n f.aer, the g, H, K lines are ,dl jirescnl 
On, the other liand, at great heights above thr* pilot o- 
the pressure is small and ionisation almost 
c^plete; accordingly, only the enhanced lines H, K 
viaiOlp here, g not being traced beyond a height of 
S^xyQ: kna* Analogous results are given for several 
other :telenitlfrtts^ sind hope, is held ogt th<it the method 
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niav rvfiilu.dlv .dloicl ,ui mdii .itlon ot tbu pi c‘^^u^e 

.11 II lolls iaighls .ibo\. ibu pliotosphi'i c 

1 ( s^oii' .11 < .dso cl« dm ( cl liom I lir |»rogi ' ssivr .q)]K’.ar- 
imr- .md dis.ippc .11 ,mc( ol ceil un bin's ,is we jwtss 
along 1 In vi i h-s of sit 11 , a sp( i ij a hum M (o ( ). k)r, 
s.ib.i d»t<innms ibc ti mpn iluie uf ( .u h Ivi>e, his 
vuluc', I mgmg lioin j ;,oon ' iS.ooo Ro. to 

M.i. ,iinl )ooo' Mil 1 In sr an* in l.m n < oi d with 
lino, ot Russell, Wdlsing, ,mi| Scinnn'i, but slighlR 
Itiidn I on tin .iV) iMgc. 

It will b< i ( nn mbrii'd tb.it si \ ( i il asl i opoiin i s have 
suggi sp d lb, It, tin’ suppK' o( gi avit.u ioiial i net gy 
b« ing msutliciinl t<> maint un (bnii oiiipii, (be stais 
in di.iwing op tile nintgv of tin atom ll Is lik< ly, 
t In I I'fui c . i bat Uoru i( i In i nist i v w il 1 pi i s , m 1 m pot t ant 
p.u I m tin .isliomnnv ol tin- iiitun • 

N'vKIVIUI SrVKs ( hisei v.U ions ol sevnnl v-two 
wilbknown vaii.diln st.ij-s, thr R \ 's o| wliich 
I. mg* from yh. .’im. to Zfb., wtif made by 
Plot Nojidib 'sat.uik at Pi.igut- bitw«'nn ’the* 
vi.iis 1N77 ,mcl iSu4. d In-v am Mpiodu(«(l m great 
d< t.id b\ Ihpl k.nlislav Pi.nk.i in ,i publn.ition re- 
(iiuK let live (I ( * 1‘ntc I '-Ul hung* n ubi r d* n I.iclVt- 
wiclisil ,\It(iir \ f'l amk'j In Ini Slit in- Nacli dc/l 
lb oli.K'btimg* n von Prof. I)i \’oiii''<li 'salaHk,” 
\ ol pp ml iSo. Pi.ig I'l r<i\n.k, ruil 5 )T 

I 111' m.igmtuib's of tin* <om[).iiison siais are discus*»Cd 
.md I'omp 'H'd wilii all .i\ ail.iblo aulhoiit ins ; the 
di Ih'i ( in I's ot m.igniludi^ between them and the 
\.iii,al)K‘s aie glviii in full, and the n.diire of (ho light 
(inv*', with the d.iti s of maxlnuim .md minimum, iS 
disiUss.-cl In -ill < as('s whetc* (he olisei \ at ions suflicr’ 
for the piiiposi- d here am .also m.mv '-stim.ates ol 
(olour. oil Sihmnli’s numeric. d si ale, w fii» h r*‘prcsenffci 
white 1 )\ o, vell.AV bv 4. oi.inge 1 )V 7, 11 d b\ .) ((■> p,). 
d he long ])eriod v.nuiblesln this volume ,ue without 
t \( ej)lioii oiaiige or ri'd ; eleven of tliein li.oe colour- 
csiini.ites ( \f( tiding bcvoinl ip .and (iiie sl.ir, S (’ejihei, 
li.is a < olour-. stim.de of lo 

Ibc* following st.ars h.ive esj), ,iall\ long .iinl full 
sc I n s of ol)s(T\ at ions ; R Imonis. R ( '.urn lopardi, 
R l)i,iconis, R \quil.e, k ( vgni, \ ( vgni, S (.'ephei. 
Observations of two ncA .e are Iru luded in the volume. 
Vov.i \urig,e fell from ejm lo inn in .t f<wv weeks 
eatlv in iHp’, then revived to ij 2m. early in 1843, 
being qc^ni, at the end of that year. Nova T Coronti* 
appeared to remain steady at 9-2in during the years 
ibfe to 1%4. ' ♦ 
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Spontaneous Co&ibustion in Coal Mlnesk 


'T'Hl!. tinul rc‘fH>rt of the Departmental Committee 
•* appointed by Mr. McKenna in 1912 “to inquire 
into the circunibiances in which spontaneous coinbus- 
Uon of c<A.al occurs in mine'., its causes and the means 
ot {ireveriting it or oj dtciling uitii it,” has now been 
issued.' 

In l(»rm it is a model of wii.it such a re]>oit sliould 
be; it ofn-ns wiili .m liistorual review of the subject 
front the sev(‘nii mtli (fntui\, ii [)ox'reds to siunniarise 
and analvsf tin ^cllllIlt|( rvidente collected during the 
last ten years, .md thiMi (onsid.-rs the (ondilions which 
are found in im.ihkc to hi condiu ive to sjxmtaneous 
ignition in (o.d-mmes and iht> mrans ol preventing or 
extinguishing sik h |jr<-s 

Tfie question wlnilu'i «od can ignite /)cr ac, or 
wheth(‘r tins is » ll) < n d llnongh th< heating of an 
iini)uritv, c g non [niitcs, h.is long been m dispute, 
the ohicr opiiiKMi. both nm»>ng pi ac heal men and 
chemists, tin lining strongly hr the view* that the 
oxidation of prniis i-, the j)iini;n\ ( ;iuse of (he 
igniliern. 

In an inlit( sling cjiiotation fioni Dr. Plott’s 
“Natni.il llistor\ ot St.illotdshirt ” ( we k'.rrn 
that flu' sh.dr and small u>,d lelt in the htrllows ot 
old \\ot kings will litc “n.niiial of th(Mnscl\ es, ” and 
“havr' donr hi \ Olid all nuinoiA ” 'Die scat of the 
healing is s.iid to hr 1 mi\lnr« oj the “iatning,” (hat 
lies fietwci ii the nn ismcs of the co.d, and (lie “sleik” 
when “\ei\ miirli mixifl with hiass lumps” Plc»(t 
ev'nlenllv bans to flu iniitcs fheorv, ,ind quoh^s f'>ud 
I)udlc\ and l)i Poui'ts as vmiching for the st.ile. 
tnent (hat small roal and snlphunnis sle< k w hlai 
moistened md r xposrd to iljr air will tuin red-hot of 
tItcmscK es. 'rh(‘ evpeneiKa' (.f mining engiru'ers, who 
found as .a hut that fiia s niainlv o<(inrerl in seams 
ricli in p\ riles (as in South Slaltoi fKInre) and were 
absent in eoill'nlds (siali as the Durham lield) where 
the pyrites IS ^l|^ |o\'t hacked as this < xfrr't irau e was 
h\’ th<‘ aii!hoiit\ ot (diemists Irom Ihi/eliiis to l.irhig 

led to the almost nniu’isil hi'lird in pvriles being 
tfie sob’ (Miisi o| ignilion I )i Pm(\ in iS(>4 sr'cms 
to ha\e brill fill fit>t h> snggt sf that eoal could itself 
abspi f> owgeii ,111(1 become heaft d, and this clew 
received mm !i snoport from tlie e\|.erim(nls of I )r 
Rirhh'ts, of W’abb nhurg, who showi'd (hat fine coal 
with vet\ little p\ rites m it would alisoih owgen and 
hi'at up, while iIk' p\rtles lts(>Jt showed vet small 
absorption 'i hr lvo\ d Commission appointed in 1876 
foinqiilte into ilie spontaneous (omhustion of coal in 
*ifhips regaidi il p\ rib's as the piimatw < ause, hut found 
that the coiuJensnl ion (\f o\^gen (ai llie surface and 
tlie sul)Seunenf o\iflati<»n of the coal matter were 

COnlrihiitoi \- ” Causes 

SiiU'e fh i( d be evpnimenls in France, niainlv fliose 

1 {If p^rtiiii M' J ('. piiiiMTi [ff wn Sj>.,r, 141)1 010 C.>ml)tisti >11 <if Cd.il im 
M ipfn I iiuC Af il,r n eirfin.iiMl (’'utKinto e on sj. .nlinfonv 

CowhwHion o( I ,ol tri ATintpr (r'H'l if)?) (l.«''i<ion U M St.itionfr) 
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of Henri Fayol, and in Germany on the secym* of 
; Upper Silesia (where fires are frequent), have sbofvcfti 
j that the condensation and absorption of oxygen fl*oj» 
j moist air l>v coal itself - espet iallv when the coal is iti 
j a thick lay or- -are the mqxirtant factors in ^poil- 
I lancous comliustion, while tlie uxidation of pyritfes 
(rnarcasitc) is a less important factor. Up to the 
I of the last century we may say that (lie p\ riles theOjry-* 
had the larger iollowing; but since the report of the 
' German Commission in i<)io scifiitilic oj^ilion ha .9 
changed, and the opinion ol practical men has been 
doubtful. 

J'he verdict of the Committee- a body' of men 
practically familiar with coal-mintng that they are 
satisfied on the scientific evidence brouglit before them ' 
(hat coal suhj» ct to spontaneous (iiing ow«‘s this pro- 
, pertv, not to its jiyntes conieiil, but lo the direct oxida- 
i ric^fi of the coal matter, should set at i^'t .all reason- 
.ahle doubt and concentrate attention on the real 

c. uisr. 'I'h.it some heat ma\ l>e generabd by the 
o\id.ili(ui of imircaviti* is admilftd, but its diicct effect 
is lU'gligible. \Vheie pyiiie.s mav [)la\ a p.art is hi 

■ the disintegration ot coal where by I lie latter may 
' becotm more permeabl*' bv air, and ''<> more readily 
; oxidised. 

In ai ruing at their (oncliisions (he Comimitee w'as 
laig'K inlliK'iKed hv the- < xperiniental work ol PrOf. 
BedMMi, Sir K. rhrelfall. Dr. Wheeler, and Dr, Hal- 

d. uu , wlio yyere in < losi’ agieenunl , and wlu ie there 
still appe.ired to be some doulit, e g, in tlie (,is(' of the 
llullhurst sc, on (North Stalloi dshiM'') and in that of 
(lie Ikirnslev scaiii (\‘ork"'hiieh the Committee re- 
quesb (I Dr. W'liei let* lo(,iri\ oni special ( xperimenls 
fot them, d'liesi' < \f>eriments aie qiuded in full and 
appear ('onilnsiye '1 he ('ommillee diruls attention 
lo Dr \\ lireb I 's si.iirm.'ib fbal ihi bi^lin tin oxygen 
riMitent of a co.d the lower is it" l( mperature 
ol self-ignition, and I'lnpluisur (he f)r.K(KMl im- 
poll, nice ol ihe hn I ih it .t (s.al ('Oib.ainlng more 
tli.m 10 pit ((III of oxxgfii u liable to mn.mimation 

or, at all events, is sus|h*! t-- \y liereas .1 (oal con- 
t.dnmg l('s> than 0 p(’i (etb m.i\ he rcg.nded .is nOn- 

vuspei ( 

(1 is inn 1 1 ''ting to noic ih.b llie w 01 k ot tlit' p.'il.'ieo- 
hol.im'.l'. is not negb eti'd, and ih.it ifn “ fus.nn ” of 
Di . M.irie Slopes (he mot In r-of-i onl (shown by her 
to fif w (mkIv fibre) fot nu .'it it >> jum i ni t‘ with “ vitr-nin ” 

gl,mt(' ( o.al llu' e1ltlc.1l point of ,in\ pi'-ie of coal 
with us' ud to infl.immalion a com Iu''ion w'liich 
rf’(','dls !)• Ploifk 'vt.'itemi'nt'T .is (i^ (he mixture of 
“l.'iming” with “'■leek.” 

l'h<' remaining s('ctioim of the repoi t deal with 
prai'tical aspo is of the subjec r. .and give manv tech- 
nical siiggislions foi (>r(‘yenting and di'ahng with goh- 
fues One of the most imnorlant p(.Ints discussed fjs 
(he practiixibilitv of ludr.mlic stow .age a Cf rl.ain CLife 
if it could be worked 


Lighting of Factories and Workshops. 


TN T91 ( .1 I )< I Ml Inn nlal ('oinmittee was apj^ointed 
^ by dll' l((‘me SeiKbniy to mquiie into tile hgbl- 
ing far toi les mid w 01 ksliops. fhe Committee 

issued in an int<iim rtqiorf containing much 

valuable infoim.iin^n \yhiili atir.icted much attention 
and still Inalds .1 unique position .imongst official 
lileralure on this subject. On that otxasion statutory 
provisions' requiring adequate and suitable lighting in 
everv part of a factory and wi,vk>ha{> were recom- 
meudeil. Values of illummation were also prescribed 
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in the interests of safety and t onvenlt'nce, but de- 
tailed lecommcndafions on iht' order of illuniinaticm 
ncces's.arv for various industii.'d processes tVere 
deferied^ 

'I'he work of the Committee, suspended during thtt 
, Inter sf.igcs of the war, was resumed in 1920, and a 
i second rep<vrt defining with greater precision tijfi 
' phrase “suitable lighting” has recently beftft is$tiijed 
j (Cmd. 1418. rd. net). The report debts specially 
I the. three factors of glgre, shadow, and consrancy. 


NATURE 



V* **©»'*■ - . -■ 

bearmg 

guggesred :— 

(1) Kver\ ligl't source (except one ot low luj^ht- 
lt05s‘) within a distance too ft. from anv jx rson 
<*inpln\cd shall he so shad<‘d fiom such ])erson that 
ItO' part of tlie rtlanient, mantle, or flame is distin- 
l^ishahle through the shade, unless it be st> plait'd 
that the angle hetwt'en the line from ilu' t\t' it> an 
tinshaded part of a source and a horizontal plant' is 
not less than 20®, ‘>r in tht' east' t^f any peistui t-m- 
pioyod at a distance of b ft. or less jit»n\ iIh* svHntt- 
no{ less than 30^. 

(2) . . ■ “ iXdequato means shall he takt'n, eithi'i hv 
suitable placing or screening of iht' light sonrees. 01 
iiV, some other elleetive nu'thod, to prf'st nl direet 

e/.f. witti an intrinsic brilliance not cxLtcding s CviUillcs prr '.rj. in 


..ifi'tv ur i>l an> i>er!M>ii cniployeil. 

14) . . . '■ Ni> Uilhl sourer^ tthifh lliikrf IX' 

•ibniin ch.ms^o in oifidlr-pou tr m -luli 

.nt.-rf.TO iNiih 111.- .•al.'ii or .■Ok-u'ik'I »' 

ompl.Hf.l sl.-.U Ik- u-.-a l..r ill.' .IUnmM,.ti..n .>t ,« lUf- 

tinw or vvork'-hop,” 

In Ofw ..I 111 .- f.Hi il'-i' 

h,- .K->.isioii.',l 1>\ ciiipli.im.- wiili ll"-".' i.--.piii-»-f"ebW, 

tr i'. tnrthei prt'sei ihed . . n si 

(O 'Ihar, as legatds exwltng mslallat ons, 
teaJ.nahle time limit slmnld ht> given before thc' above 



il;:rrn.;:a,-''\vr iMikUi-er»in 

Soi 1<‘1\ in (ierm.uiv. 


The World’s Wheat Supply. 


T he Statistics dealing «ilh llie i\li.-.-.-ii sup|>l> nf 
, the world are discussed by Sir f. aim's Wilson 
in', an interesting and ♦^xhaustise yiaper entitled “ The 
VV^orld’s WluMt.” contributed to the journal of the 
Koyal Statistical Sexaety (\ol. S4, p.tit 3, Ma\, 

192 0- ’ , . 

Having |K>inle(l on*t the varving acciii<tc> ol av.nl- 
able Statistics and e\j)Uiin(?d the system ol rakulation 
adopted, the autlior gives the jire-war flvc-\ear 
average yields for all wheat countries, together with 
the exports and imports. I'or this period the world’s 
Yield was to; million metric tons, of whii h 222 mil- 
lion inotiic tons -imao than one-tifth <>1 the whole 
were produced b\ Russia. d he net world » spoi ls 
amounted to 18 5 million metric tons, of w’hieh Knssi.a 
again contributed th<; largi'st projjoition, m'at 1\ one- 
fourth of tlie whole; while of Ihn lut impoits of 
iB'O million meliic Ions (it eat Britain was tlu- l.ngest 
importer w'ith 5 1) million metric tons, fol'ovced hv 
Oennanv with 1 (> million nu'tiic ions. Natni.illv, 
the^ figures weie all profoundh .alfectid h\ wai 
‘'(KicHtions. Stalislies .are luk available foi sueb 
important countries as (lermanv, \nstri.i, md Bel- 
. gipm among the impoilers. nor lor Russia, Rumania. 
Hungary, and Bulgaria .among the* exporters, but for 
the tw'entV-one conntrlc's while liguns h.i\e lx i 11 
puhliiihed the average yield wa? b(i -8 million na'tiic' 
tons . during the war, compared with <>3 i million 
metric tons before the war. d'he imjiorting <onnliie> 
Op the average pro<luced less than before the w.u, 
but thev' also imported less. Bill.iin im rc .iscd h< r 
«liverpgc yield from 16 to ip million meliic tony .nid 
reduced her average net import ftotn 50 to 52 million 
metric tons and her average consum])tion fiom 75 to 
7-k, htitlion nu'tric tons. 1 lu' expot ting eonnlrii-s 
iJ.lUted States, Canada, and .\rgeniina all mrr<MS»d 
vields eonsuhrahly, and also lluir expoits. 
vAustnilia increased her yu'ld, but lur avtiage 
export w'as mueh ilie some as lh<' pre-war 
AyijragO, probably on account of the large loss ol 
^lJlyo^ed" wheat by mice and wievil ^depredations. 

average yield during the war was praciitallv 
as the pre-\Var average, but owing to the 
r^^strictions enforced by the (lovennnent in the 
of the consumers her average net export fell 
miljlion metric tons betore the war to 
metric' ions during the war i>eriod. 

to supplies of 19(9 and 1920, 
Xnd ^umstnia <wbh:ll ip the 


b I 
haiub 
wav 


.•xp<.,is) .iiul lii.li.i "'"‘''.•''T . 'ktric! 

I„.k-iI<,.IK |....hil.ii.-.l). ll'.' bout 

Ih- ..-i.-al ..Ml- u.^^t uTn 

iiiilli.iii ni.-lrii- I'.ii' ol fXli.ii l•llll‘■' 'i'll ,x„ ' its 
liil.- ib.Tc- w.i^ .il>.> .1 Hii.iii'iS 

l|„. .'uLinirk-., 

...uiilri.s l.-u.-ih.-i in MU') ini|H..t.'.l 
„„ni.- l..n., Ulikh i^ alK.ul ih.' 'li' '^or fW 

duun^; llMl x.-.n- 111.- AiH.nlin.' ■n..l 
of ll,,-,. .•uiiM.in-inn MiMiu.., u III.- 'y'';';: ' 

of Ih.- 1.-... III.- Inin.l Slai.-. Iiml v 

ooK ol exnoit and s.> obtained verv lugli prices. Sir 

,, 'Inn •... 'll- 

m’ii;;. ...... .i'"!' •!" "'The 

,,„d 10 Ih.- l.■,np...•al^ a.lv.,nlaH.’ n I’’ 
d.-tnand du.iiM .-x.-.-d lb.' -miil.l.' , 1"' f'" 

,,s .1 uluil.- it K iH-ll.t llial 'n|,|.lv 
should ap|.n.xiin-n.-. In 'll- aulhor s '’I’!""'"’ 

. :'h;r.n,nK.n avaHahl, al ih- lina-, 

should ll.- K-a-lu-a r.-Hai.K "li.'-n nn ’ 

. -.0.1 lecording to iireseiit piospects (exciuaiu^ 

ol till- world’s popu aii.in. and -••)). i lalU of me 
;;l.,nU.r :V«li.-al'-al. rs, u ill i-.-d' " I'yp’yX- 

d.-ailh ..f wli.-.n. lull il must he “•‘J.'r' than 

eif ll m liorilv »d mankind pteh r grams othc r than 
tvl,;-'d. and -v.-n ll..,- .heal-al.-|-s srd.stnufe ofhr^ 

nralns rvilli.-ut nui.h --('ns- nl lini d-Inp. o,,., 
^Wilh rou.nd to wli.-af prices, in niosl horoix'.jn 

rouMiiiis ,n Ih.- proM-nl day ih- bi.Hl' r''“''7 

ar4' larg<‘lv due to the depreeiat mn of he 

i)au«*r eurreneies. The author disi nssns tlm differeht 

f.'„-h-.i-K which will al1.-ct 111.- ccheat h' " ;;[■ ."^‘1 f 

exchant'i-, frei(ihl diarn-s -I.:- -and concKidca^^a . 

so far as Briia'm is com-t-rned, Ih.- price 

will he lowcn-d if " fh- rah- ol ' A,-,;,- 

v«:;h'AmeAc;'cm:anue%::TiZ k.Md 

'sA. A.' 
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and Editcational 

Lonjoon. — the following ^cial acivanccd lectures 
hm been ?irranged at King’s College for post- 
graduate and other advanced students. The dates 
^ven ftre those on which fh<* courses begin Liiiuid 
' FU'^Ia,” Mr. Harold Moorcj October 17; "Liquid buel 
Ertgines,” Hr. W. R. Onnandy, Orto[M.r 24; " fkidce 
Construction,” Mr. H. V\'. Fii/Sirnons, October it; 
"CHJtcade Inducrion and Synchronous Medors and* 
G^erators,” Mr. f.. j. Hunt, October 18; ‘ Re- 

inforced ( onrrelo,” Dr. ( Iscar Faber, Januarv uj, 
" Ac( urate \Ifastir< inents in Mechanical Fn- 
Cineering^’ 1 lie I sr and lesting of Gauges,” .Mr. 
r. II. Roll, Janiiajv :’4 ; ' W'lrejess 'IVanvinitting 

^ ^''‘'■bsnie, januarv 23; and 

" ('heapfuing of Kledrical Energy' in' Gre 
Britain,” Mr. ('. II. W’oidlngfiain, lu-bruarv 


Ml 


It 

27. 

■ |. If j(•an^, serrelary to tiic Ro\a) 
n ,i|ii)ointe(i Halley Itcluier for 0)22. 

fly Ihe re(ir(Mnent of Mr. W. H. 
librarian, the rniv<Tsi(y Joses 
place will l)e difUcult to 
nd wholcdu .irtcd 


^ Oxl^OF^ 

>'oriety, b.is Ik 

BiRMf Mar \\t 

Ccnpe, the Cniversifv 
a vatu.ibJi' ^{jv.mt wbosi 
fill. In (orl\ \e.ais of slreiiunus 
devoluaj lo dmv Mr ('ope has bnaigbt the r.ipidlv 
growing libiarv to a slate of fdlicii nev out of all pnv 
' Kpeudilure involwd.' Regardless of 
darv W'as- .a nieic pifi.uire and that 
the !ibrat \ was d( pIoral.lv uiubTstarfed, he alwavs 
gave of hi^ best, jnd bv bis .ever-readv assistance hr 
earned the gt.iiitude of tiiaiiv geniaalions .d siafT and 
sttidentfi whosr gcnnl wish.s uill follorv.bim into bis 
refinaiKtit 


jxytion to ih<’ 
the fact that his 


Johns 
5 ’ b. 

Ihs 


Tmt? Hertcr lectures arc to he d. (ivered at 
Hopkins 1 'nivefsity, naliiiriore, on Oclohei 
and 7 by Sir Arthur Krilh, who will take 
subject ‘‘'fhe Diffar.-ntiation of llu.naii Races in the 
^Llghi of the I bcory of Hoiinoiies.” 

lecturer on j)h\ siological 
Chemislrv m the run, asitv ot t .lasgow, ' has hedi 
appolnlod professor of plusiob.gv in the Universitv 
of Durham ( ollege <>1 Meditine, NewcMstl<>-upon'- 
lyne, m succtssiou to tlie l.ue Prof. ]. A. Men/ies. 

AjiONG the free public (iresli.un lectures sborllv to 
be delivered at Gresham (\>Ilege arc the folIoui„g 
Ihysic, Sir Robert Ar msd ong-joncs, Detober n* m 
13 , and ri; Astronomy. Mr. A. R. Hluks. October jS 
19 , 20 , niul 2 t: aiul (ie(Mmtr\, Mr. \V. II. W.mstaff’ 
NovomluT 7, S, .UKI u. Tl„ !,.ciurc-l,our is 
Oj u clock. 

of Dniversiu ('ourscs in the 
Mumcijxd ( olk gc of IVcbnology, .Mandiesler, for the 

training extending over a peruxl of three or four veais 
provided m merbanical, clectriMil, municipal, and 
SamUirv engineering, llie technology of the chemical 
and textile industries, photography and printing, etc. 
UmverMt} cnurs«'s leading to the degrees of B.irhelor 
and Master ot (cchuical sdeme in these subjects are 
av^uahlts and, in .iddition, there aie numerous part- 
tmie day and evening courses for the benefit of en- 
ginwrs, apprentices, and others who cannot attend for 
fulMime instruct i.>n. In conjunction with the 
StudernsJ Union (here is n technical section consisting 
of the Chemical, I’.ngineering, and I'extile Societies, 
the ot>jects of which are to discu.ss technical subjects 
of interest to the members and to arrange for 
iwiodical visits to works and factories, . These visits 
serve ^o amplify iha ^ 

the coUegc Itself for pi*^tieal wor^ ^ “ 


' ‘ > ' C*U»i^ 'tMt' pio&ttES. 

M. 17«. Vl«eeii» VivUnii dhd.-^The 

last pupil of (jalileo, Viviani took a prominent pinice 
among the geometers of the sevenrteenlh century, 
became mathematician and chief engineer to tjjip 
tifand Duke of Tuscany. * ■ ' 

Septemlier 22, 1874. Jian Baptiite Antiand Uwi^ 
^once Elie de Beaimont. died.- iVofessor of geology 
in the C'ollcgc de France and successor to Aragd naa^ 
permanent secretary of the Paris Academy » of 
.Silences, Flic de Beaumont had a leading share in 
the geological survey of FVance, and among his best- 
known works are those relating to the age and^ 
origin of mountain systems. 

beptember 23, 1738. Hermann Boerhaave diad*^ 
Ihe most f.tmous physician of his day, Boerhaave 
as a protessor of botany, medicine, and chemistry, 
raised the L'niversity of l.evden to the suininii of its. 
fame. His writings were translated in many 
languages. 

September 23, 1877. Urbain Jean Joseph Leverriar 
died, sharing with .\dams the honour of the dis-, 
coveiy of Neptune, Leverrier was oiu' of the greatest 
French asliomKiiers of last eemurv, !lc ''Uiceeded 
Arago as director of the P.iris Oliserv.itui \ , where 
he tarried out the comj)lete revision of planetary 
llieories and the formation of new tables. 

September 23, 1882. Friedrich Wohler died. Born 
in 1800, W'ohler while a teacher in the Berlin Trade 
Sthool tir^l jiiep.ired the metal aluminium, and in 
1X28 elfecied the s\mhesis of uiea. lie collaborated 
with Liebig, .and, like him, was a great teacher. 
F'rom 183b h(‘ held the chair of ciuanislrv at fmt- 
I ingen. 

September 24r 1541. Paracelsus died. remark- 

.jble ligute in the annals of '^cienct , P.ai aceUus— or 
'rh('0[)hrnvtus Bomli.astus \on llohi'ntuam was the 
conleinjwraty ot (’operniuis .uul I-ullar. An erratic 
genius of exiraoi dinarv iii'^ighl, hut notorious haliit.s, 
he waas .a leader in the revolt .ig.ainsi auiliotity \vhi(5b* 
marked (he beginning of modern si'ienlific progress. ' 

September 25, 1777. Johann Heinrich Lambert 
died. -One cd' tbe group of learned men attiactfaj^ to 
Bf'rlin by Frcdcirick the (.neat, f..nmbert enriched' 
both maUieinalics and astronomy by his researches 
.uul discoveiics. 

September 26, 1703. Johann Christoph Sturm died. 

- Slurm has been called the icstorer of liie jihysical 
sciences in (i(‘rman\. He was for many \ears at 
I lie Academy of Altdorf, .ind persistently advocated 
the introduction of science i^to the schools, of . 
Cierniany. 

September 26, 1868. August Ferdinand Mdbiiia 
died. Holding the chair of higher mathematics atid - 
astronomy at f.eip/ig, \fobius w.as regarded as oj^c 
of the leaders in modei fi projective geometry. 

September 27, 1908. John Macon Thome died,— 
As assistant and successor to (iuuld at the Cord^bfit 
Observatory, Thome did much for a.stronomy in 
South .Vmerica. . . 

September 28, 1896. Louis Pasteur died.r- 

Honoured as a benefactor of mankind, Pasteur wjSUS 
a great chemist and a great biologist. He was drajjvh . 
to the stud) of chemistry by the lectures of Diip1d8,; 
and became h professor first at Strasshurg,' tKerif 
l.ille, and in 1867 at the Sorbonne. The PaeteuJCv 
Institute in Paris contains his tomb, and his tWdfSd 
of snrviros inscribed upon it thus: — •;/ 

” 1848, Molecular dissymmetry. 1857, 
tions. 1862, Sjxmtaneous generation. 1863, ,1S(0dte5' 
on wine. 186:;, Silkvvorrji diseases. 1871,, 


•>:o. 270^.' VOr. 
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‘as 


' ‘ Paris. 

Stie«t<f» August 22.— M. L^on Guignard 
r ihi .—J . K/<te PlrUt : Hyper geometric func- 
qn» ot higher order with two variables. R. ScrvllJc : 
he tangential and radial resistance of a turning 
Application to the i:>whronisin of the conical 
anduluin by a central force.- -K. Ogara : 'Ihc move- 
teftt. of a particle in the held of a charged nucleus, 
t. Fwcoplu: The depolarisation of light by liquids 
otdlng crystalline particles' in suspension. l)e- 
cgaHsation is practically ml for pure liquids, vei y 
hall for non-crvstalline "susix'nsions or for substances 
ryitallising in llic cubic system, and large for doubly 
sfracting suspensions. A solution of ferric chloride 
[ strCHtgly de[X>larisiiig, suggesting that tho collojd.tl 
Irticles are crystalline and diaibly refr<icting.- P. 
Ibjean : The transformaticxi of iron at the CTitie 
oint. From the experiments de.seribed it is (on- 
Ivided that the apparent clisf ontimiity ]>roduced in tlie 
lagnetic qualities at the Curie point can be evplalmd 
V a continuous action, cither the progressive tians- 
armntion of an a form into a form, or, inoie 
iniply, the progressive separation of the elrment,ar\ 
lagnets bv the gradual rise of tem])erature. M 
trWcl and Mile. Marie Braecke • Th(' presence of .a 
luco.side hydrolvsnble by <‘mulsin in two spec ies of 
Ke genus M<‘Iampyrum. These plants hl.'Kken on 
rying, and tins is shown to be due to the i>rrsenee 
f a glucoside. 'Phis glucoside, on b^’drolvsis, gives 
black insolubk^ substaiice. U is prwsil)le that the 
Jitcr»side is au('ul/mo. — M. Bc/HHonoff : i he anli- 

cotbutic principle in potah>-jui('e e\tt acted in pre- 
cnce of acids. I he juice dxliaeted from fM)talo<*s by 
>rcssurc j)ossessfs a veiy ''‘snuall .mliseorbutie action 
it was thought pt oh.aMc tliat tlie .antis<'oi bulic jxin- 
:ple might und' r these rondiiinp'. have Ix'cn d(>sttowd 
>y laccase, a small prnp(vrtion of ('itrie acid was in- 
‘qrp<>ratcd with the potato before apjdving [i!essiir(‘. 
The acidity in the jLiice thu'. ohtainc-d was sufficient 
O inhibit the oxidising action of the ]a<Tase, and it 
vast found that the .uUiseoi lail ie ration ol lhi‘« ex- 
?ressed pol.ito-juice was miK h higher than that <-\- 
n'Csst^d W'ithout the addition oi acW.- f. Mnxcnrt 
iVeather foiaa'asts fot long jx riods -- f. Pnlltis • q'h(‘ 

vile oh (fie ehorulriome in the def('ne(‘ of t1u‘ plant 
igainst p.arasitii inva'^ion.- H. Ricome ; d'lie orienta- 
ion of tile stem St. .Ionesco • Anlh<K'\ anidines in tlu* 
roe state in tlu' flowi'rs and red h aves of some plants, 
Proof that this r(>(l pigment exists in the ficc stat(' 
n red organs of plants A Kodowgki : Saixanaiine in 
\fiiium ruspidatum, 

September 5, — M. Georges Lemoine in the chaii. — 
BAOath : Knstinliic.s of points the differential co- 
efficient of which is infinite.'-- J . (irialou • d'lie iirota- 
ion'wl and permaiK'nt movement of a luiuid, the liajee- 
:ofle 3 being vertical and plani' and lla^ regime p<T- 
nnnf'rtt. — A. LuniRre mid 11 . Couturier- The relations 
>ctW^n the anapli} lactic shorlc and the inlrcxluclion 
>f pr^ipitates into the circulation, 'fhe experiment-^ 
>f'Acfhus on the intrc>duction of an emulsion of becs- 
ivAx into tlie veins gave results vvhicli a[)j>( ar to con- 
the phvsical theory of shock put forw-ard by 
^e.hatithors. Additional experiments w^fth the wxax 
are desrrih(-d, shenving that this ran also 
ratjit^Xdnapliylactir sfux'k if injected into the left 
of the heart. The authors regard the: experi- 
Arthus as affording additional confirm, ition 
v^ws as to tlie cause of shock. — J. Pettier: 
op the chtQmntic masses of the nuclei 
' ' ngHs of th0 cattiij and of. 


‘A e . ..j.. - y- '" ^ ^ 

: A coloai^ 

to Abstracts aqd . 

author describes a modiSjcatlon of tSft 
phenol reagent which gives u blue colota f loti " 
plant extracts known to possCJJS antiscorbutic 
and no coloration, oi coldur not blue, with pkot 
tracts devoid of antiscoibutic povx er. It is m>t 
as proved that the blue colour is due to I ho suMI*' 
scorbutic substance, since it may he caust'd by a 
phenol split oil in sv>lution from lh(' vitamin G. Of 
tiu' ninm-ious plienols tested (he. t.)nly one gising tho 
S.jme blue Ctdovir pjoved to he hydrt>qy iiione. 

Epinuokoh. 

Royal Mtitiiorological Society, Seplembi*r 7 . Mr, K. 11, 
llookt'r, pr^'sideni, in the chair. K. II. Hooker Ihe 
functions of .i scientific six'icty, with special relerencc 
to nu-(eorulogy. 'fhe main functions of a sCH'iefy arc 
tlie discussion of discov<'rbs, tfie foimalit'n of a , 
lihr.aiy, and (lie printing of technical paiwis. In Sjjite 
of the incre.ise in Government institutions undertaking 
original scientific investigations, tlu-ie are niQ^ 
scientific cxijeils outside (lovermneni service- than in 
it, and ilu- lailc-i fmd the ^ocli'ty a m-cessaiy means of 
inter-communication in older to k<‘('p abreast of tho 
limes. lily ''pn-ad of science aini>ng Ihe greatctit ■ 
miinber of peojilc is one of tlie most uiqioilant ohjtxjts 
of lh(' soci(‘iv. 'Ihe lecdit amalgamation of the. 
Koval and ScxMlish M( leorologii al Societies might 
ai>pear to curl.iil the op^ioi lunilies of Scottish fclloW«, 
hut the piesdU session iiy Fdinlairgh was intended to 
be the torerimnci cd ollxis. Also, kwal meetings 
could he held .at .uiy centie when' ilu*ie were n 
suffieicnt numhi 1 oj Icllows within i('ach. Dr. A. 
Macdonald Mi-teoi ologv in rm die ine, with specwl 
lefiHiice to ihe iKannences of m.al.ari.i in Scotland, 
fhe fundanu nt.al nu’teou>k»gical factor itiflui-ncing 
hiologic.il ((-actions is u-m|H*r.iluia'. ') his infUieiu'.e is 
uinvets.d in its application to (^rg.anic life, and h.'iB • 
specilu' implication in the j>i oductioii of disr-ast*. I htt- 
fide of t('mj)eiatun* in llw- mamilactuie ol^ diseases 
du<‘ to tlx- )Mr:Tsitio proto/o.i is d«'alt with in a Cfjt- 
sider.alion of the t«Miipd'at ma- l)nntati(ms of the 
<1( v<'lopm(-nt «>f the sexual phase of the plasmodiu of 
nialiiia in tlu- anopheline mosc|uito 'Ihe history of 
ih(- (KaauH-nci- ol malaria (agu(-) in Scotland is studied 
in lal. Ition to tf-mper.atnia- conditions tliat have pre-' 

tiled since- eatlv in the c-lghtcanth CMitury. Actufll 
lecorddl oulhre.iks are shown to coiiK iclf- with abr 
normal high temperature- over s(-vc-ral mc)n(Iitt in con-" 
scc'utiv'c va-.irs. Wars liavc^ hccai the- main factor in 
tlu- introduction of malaria infection, wdiich, alltWgh 
iKiwerless to establish the disease endemic m Scot> 

1 uid will produce .-m outhiisak wduii impc>rtation iP 
kirge volume coincides with a nn-.m temiieiature of 
F continued ovc-r a peiicKl.- Dr, A. Crichton 
MifcheH: 'Ihe diuinal vaiialion of atmospheric 
suie at Castle O’er .uul F.skdalemuir Observatory, 
Dumfriessliiie. 'Ihe hourly values ol catmosp,h<rric 
Ilia ssure recorded at Ksktialemuir Ohservah.Try during 
the ten years 1911-20 have recently been reduced and 
a comparison with thosi- obtained 1)V Dr. C. Chree 
from the Castle O’et barogr.apli records during 
show very considerahk- differences, although the 
stations are close together. 1'hese are 

orobably due to unsuitable exposure of the Castle O er, 
instrument and to its imperfei't temperature com- 
iiensalion,' Dr. .S. rujlwhara ; I he natural tendency 
tow^ards symmetry of motion and its applicatiofl 
a principle in meteorology. “Any revolving Syi^em 
in Nature tends tow'ards symmetry within fh^ u * 
its freedom.” A special case of this pripcipK f^.,tnAt 
^<when my revolvipg fluid Iks near to a pint# 
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h*v© Wn obtalTie<F 4 r«>m iAeteoroTogid«^ itjbservaHOrtS 
ani ^nlheticttUy the universal existe nce of lh<; abav<* 
pfCtpbsition is assumed. It in su)^fie$ted that the 
l^seiit principh* must bo derived from *’ the principu' 
<>f equalit).” T. J. V 
mett'orolo^jy in war 4 imr\ 
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The Explosion ate the Nitrogen Fixation 
Worlts, Oppau. 

the morning'" of September 21 an ex- 
plosion causing enormous damage 
occurred at the nitrogen fixation works of the 
Badische Anilin und Sodafabrik at Oppau, near 
Ludwigshafen, on the Rhine. The town of 
Oppau has been entirely wrecked and presents 
the appearance ot w’ar-de\ astated rums, and the 
neighbouring village ot Kdigheim has met with 
the same fate. Numbers from 500 to 2000 are 
given as estimates ot the killed, and the other 
casualties must be very large. It is stated that 
the explosion was felt 175 miles away at Munich. 
Pl>otographs which have come to hand of the 
scene of the disaster show' a huge crater. 

The history of the work.s at Oppau is of great 
interest, and their importance to Germany was 
, Supreme during the war, for it was there that 
synthetic ammonia w^as pnxluced in enormous 
-qilantities .sulTicient, together with ammonia from 
v/yanother synthetic source and from gas works, to 
'Enable Germany to obtain nitric acid for the 
;^ilj^ufacturc of high explosives, w'hen the supply 
* • jloif Chile saltpetre, the former source of that acid, 
"had been cut off by the Allie.s. 

, f V ' The experimental work on the combination of 
pjtrogen and hydrogen carried out by Haber and 
colleagues at Carlsruhe had been closely 
aod partly subsidised by the Badische com- 
b^^tilti^ately too)k over the process, and 


The 
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'tn the 
necessity for hxing nitrCigen frotn 
the first set-back to the 4k‘rman 
about a large extftision of these W'orks^ it 

is stated, about 200 tons of amnumia a dfty 
produced there. The magnitude of this technical 
achievement is apparent when one eonsider$ tb« 
enormous volumes of hydrogen and nitrogen that 
had to be prepared and purified, the mechahk*al 
and chemical dilTu'ulties that had to be overcome 
in bringing about their combination under heat 
and pressure in large steel bomb.s charged vvith;; 
a catalyst, and the complexity c^f the contingent ’ 
plant for movement of gases and liquids and for 
absorption and concentration. Many millions 
sterling were expendetl on the construction of the 
plant, which required several thousands of skilled 
workers to operate it. 

'The ammonia thus formed was largely' con- 
verted into nitric acid by tbe Ostwald-MIttasch 
method during the war, but since then it has been 
used for the manufacture of fertilisers, such as 
ammonium sulphate and ammonium nitrate. The;>> 
formation ol ammonium nitrate is parttcularly 
favourable, as it involves oxidation of c^ly a 
portion of the ammonia to nitric atadn. ' The 
Germans claim to have overcome the difilculties 

Olfv 

of the application of this hygroscopic salt lor 
agrii'ullural purposes, and to have had good 
results from its use. 

In addition to the Oppau factory, a still larger 
one op(‘raUng on the same linos has been ejected 
at Merseburg, in central Germany, eapabk, it Ks 
said, of producing Hoo tons of ammonia a day. 

While the cause of the disaster will no dp^bt 
be fully investigated, the significant statement is 
attributed to one of the directors that the ex- 
plosion must have taken place in a stbfe of 
“ammonium sulphate saltpetre.” PrcKum|3fb|y a 
store of ammonium nitrate (Ger. ammonsalpcter) 
with or without admixture with ammonium 
sulphate is meant. In another account the quan- 
tity this material is given as 4000 tons. 
Although ammonium nitrate was used m ’vcry 
large quantities in this country during the war for 
mixing with trinitrotoluene to form amatol, no 
accidents occurred in handling it. Circumstances 
have, however, occurred, mostly clsewdiere^ thar 
have thrown some su.spIcion on its being’. qbite 
innocuous from the point of view of d^ngen but 
to bring ammonium nitrate, which is 
body, up to the pitch of violent 0r dc- 
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in lU Jrjnttsj: explosive, >nd a cdniparatiVd 

tnedsUre the violence o( ammonium nitrate 
it^ll and of its mixtures with trinitrotoluene was 
tpiOted in a recent lecture to the Chemical Society. 
The appearance of the crater formed in the Oppau 
fexpl(^ion is reminiscent of the effect of the de> 
tonatipo of a large quantity of explosive, and the 
•rp^j 4 t of the inquiry int(j the cause of the disaster 
i» with much interest. The factory is in 

the zone occupied hv Ihe French, and medical and 
Otl^er .assistance is Ix ing rendered by them and 
bwtfte other Allied troops on the Rhine. 


Applied Chemistry. 

(1) \An Introduction to the Chemistry of Plant 

Products, \ ol. 1 : i)n the Mature and Si^nifi^ 
cance of the f V>nononcr Organic Compounds of 
Ptanis, Hy Dr. p. Haas and T. G. Hill. 
Jhtrd edition. Pp. xiii-f4i4. (London: 
Longmans, Green, and Co., 1921.) 165. net. 

(2) Kiesehunre and SiJhaic. By ff. Ic Chatelicr. 
Berechtlgtc I a'borsel/un^ by Dr. H. iMnbcb 
sfein. Pp. xi 4 - 45 <^. (Leipzig: Alvademische 
Vprlagsgcsellschalt m.b.H. : Gustav Fock 

f o/a/dc 0 th. By F. Gildemeist(‘r and 
Hollmann.' Second edition b\ IL Gildc- 
Wistrr. Authorised translation by Kdward 
K-ffemers. Second volume. Pp, xx 4-686. 
..(Coadon; Longman.s, ‘Green, and (U, Tq>o ) 

; 

UlThe Fundamental Processes of Dye Chemistry 
' B;r, Prof. H. E. Fierz-David. Translated by 
n.r. h- A. Mason. Pp \i\ -j- 2.p) f iq plates. 
fLrwidon: J. and A. Churchill, 1921.) 21.?. net. 

HAAS AND IIH.I/S Chem- 
ivl istry of Plant Products ” is now in 
its third edition. As it has been reprinted, the 
opportunity has been taken to rearrange the sub- 
j^Nmafter and to devoU' more attention to 
physiological problems. 'Dds has caused a con- 
siderable enlargement of the work, which will now 
appear in two volumes. The pre.sent volume-- the 
first of the series - deals pnmarilv with the 
c^rniiitry of the subjea and, in the main, consists- 
of the c^emh-al matter of (he earlier editions,' 
revise^ and brought up to date, and to some 
extent ,^WTitlen. It is arranged under ten sec-, 
tiotl^, ; Fats, nils, and waxes, and phosphat-j 
»d6$ j , aldehydes ; carbohydrates ; gliicosides ; 
t^hfjins^'pigmcnts; nitrogen bases; colloids; pro-' 

Bach section . is largely sub-' 
dtvitkd;'? jio it, 

possible, ho 

N01‘‘ *, 


cai'cdbheittion between the 
probably impossible to devise n perfidy 
scheme of classification, as In a 
treatise of chemistry, where the several partif 
knit together in more or less logical sequenblii. 
The scheme adopted by •the authors certainly- 
.serves to brings together all the more importatt)^ 
facts connected with the chemistry of plants 
plant products, and with the aid of an excellent 
index and an ample bibliography there should 
little difficulty in the search for information. 

The analytical section is one of the most 
mcndable features of the work. It has been caw', 
fully compiled, and the several methods are adje^J 
quately described. It is perhaps impossible ndw , 
to make the change, but honour Is not giveiV " 
where honour is due by ascribing to F'ehling 
method of determining certain sugars by tHc ' 
reduction of an alkaline tartrate solution of coppe/ 
sulphate. The real .luthor of this method was th6 
J-reneh chemist Barrcswil, and his name should -, 
be giv'en to it. Ihe merit of the German chemist - 
consisted in studying tlie conditions under whicH 
(he method gave e(>nslst<'nt aiul uniform results, 
but he added no origliud feature to the process; . 
In consequeiu'c of the great development of the 
sugar indust r\ in (jcrmany, heliling’s dircclipns 
were generally followed m that country, and his 
namci came to be* asstxTited thereby with the 
method. Similar inslanec-s ot misappropriation’ 
are not unknown in (xcrman ('lumilcal literature. 

(2) Dr. hinkelstem s translation ot le Chatclier^s 
admirable monograph, “ La Silire et les 
Silu'ates, was made tJuring ilui winter of 
^ 9 * 3“*4 that is,w'iihin a few months of the ap- ■ 
pearaiice of tlu‘ 1^ reuch w'ork -but its publication 
has been delayed by tlie occur rciae- of the Great ' 
War. The delay has, however, enabled the tran.s- . . 
la tor to inc'lude a certain.^ amount of new matter ' 
dealing with refractories, and has thereby added ■ 
to the value c^f the treatise. Le Chatelierks work ' 
on silicic' acid and its industrially important com- 
pounds is iirKjuesiionably the most learned C6n^ 
(nbution vet made to the literature of the sub- 
ject. It is a model of wdiat such a nionograpll 
hould be— excellently arranged, clear, concise 
vet adequately full, and scrupulously acciiral'e.i 
Ihe compilation of such a work must hk'jrM 
required an enormous amount of research at^ 
reading, in addition to an intimate perso^i 
acquaintance with the subjec't based upon I6^ 
continued original inquiry. Indeed, thia n6t^ ^ 
originality, obvious on almost every page, 
of the most characteristic features of the boajci? 

J3 to thejudipow^ 






_ L'^"tnij^K^mn»sckni so^faf as re^irds the 
question. 

f>r* Flnkelsteln has done his work excellently, 
Jlis translation reads well. He has managed 
^ id <^onvey something the clarity and polish of 
I $tyle of the original. The bcKdc is well illustrated 
►^.with cUMs from the Fren('h edition, and is admir- 
printed.* It is, however, \\orthy of a better 
index. 

/< {3) 'Hte printing of the Knglish translation In 
, Kremors ol the second volume of the second 
>^ition of tl^e standard work, by Gildemeister and 
’VFr. Hoffmann, on the volatile oils was completed 
1916, but its publication was delayed until last 
year. The treatise, which is the most authorita- 
A'tive w'Ork on the so-called essential oils, is pro- 
duced under the auspices of the well-known firm of 
goliimmcl and Co., of Mdlitz, near Leipzig, who 
sire among th(' leading manufacturers of these pro- 
ducts, and have contributed largely to our 
knowledge of their cdiemistry by the s\stematic 
investigations which they have caused to be made. 

^ In fact, a v<-‘ry considerable amount of the ana- 
lytical and physical data concerning this parliddar 
class ol substances emanates from their lalK>ra- 
tories. 

The number of the essential oils already known, 
and more or less well im estlgitled, is legion. The 
volume hef(jre us descrllies the chemical and physi- 
cal characteristics of upwards of 400, and includes 
only the oils up to and embracing those of the 
Zygophyllaceio and of part of the Rutacea^ of 
Engler’s “.Syllabus der Pllanzenfamilien. “ 
Another volume wall be required to deal with the 
rest. Many of these substances arc obtain- 
able in very small quantity, and have little 
or no commercial value. Others are important 
carticlcs of trade and produced in large quan- 
tities. Whether they are made in large or in small 
•4|ttounts, their regular investigation is part of the 
^Utinc work of the Schimmcl laboratories, and the 
f results arc published periodically in their well- 
vknown reports; ultimately they find their way into 
successive editions of this treatise. Of course, 
book also takes note of other published work, 
indeed, its bibliography is an important and vain- 
■able feature of the work. Practically everything 
is known at the time of compilation or revi- 
the subject of volatile oils 'is probably to 
ptejioiind in it. 

hook is suitably illustrated with reproduc- 
photographs and drawings of appara- 
: distilling plant, and it is also provided 

pt the areas^ pf, production of 
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biydi tpdfe^ artf jp^l^rkaWjf 
of reference it leaver little to be i 

(4) Dr. K. A. Mason has put the colouf 
of this country und#r an obligation to hlpl ^ 4 j|iS 
ir.inslation of Prof. Merz-David^s 
work on “ fhe Fundamental Processes of liyi 
C'hemistry. “ It deals with the general OpCifaA 
tions — sulphonations, nitrations and 1 educttjC^S', 
chlorinaiions, oxidations, condtiisatious, azotUll'** 
tions, and couplings — incidental to the manufac- 
ture ot synthetic t'ulouring matters, and desCtibcfi 
the inlet mediates employed and lh(‘ special 
aj)paratns needed. I'hese operations should be 
carried out on a seniLmanufacturing scale, and 
the apparatus involved should be similar in 'cd’iar* 
acier to that emj)loyed in actual practice. The 
several processes are described in full, antf tlltisi- 
trated bv draw'ings and plans, such as an 
(S)uld work from, ot the platii to be used. ’ ^ ' 

Valuable features of the hook are > nO|LOS 
on works K’chitiquc and^ on works ITrahag^* 
nieiit, which are based on ,in ('xlensivc plt^tical 
expi'rience. It will surprise some people tQ'b<; ibid 
that, ns compared W'ilh other industries, the 'Va.lttC 
of the entire world production of dyes iti V^ry 
slight, its worth, according to Prof. h'ierz-David, 
being in 1913 2o,ooo,oooh- - not more t hap a tenth 
part of the value of the w'ool crop, or a fifth , of 
the cotton crop, or a third of the rubber crop, 
d'he chance, therefore, that synthetic dyes, made 
in Germany, can furnish any considerable fraction 
of the amount demanded^ by the .Allies by way of 
“ reparations “ is not so great as is genefijilly 
supposed. At the same time that is no re&BpP 
why the manufacture, which is a staple irjdu^ry 
in (jcrmany, should not bear its proper shiff 
the penalty which (icrmany has incurred by 
unrighteous acts. V '. 

Institution and Behaviour in PyiStt ,; 
Society. 

Fijian Sociciy ; or, The Sociology and Psycholpgy 
of the Fijiayis. Ry the Rev. W, Deane, Ppt 
XV4-255. (London: Macmillan and Co., Ltd^ 
1921.) 165. net. ,X „ 

work deals, among Other 
the child-life, games, rc- ; 
sacred stone.s, symboJlsht, 
moral character, etiquette, fishing, food-pTohibh \ 
tions, and cannibalism of the Fijians. He 
not attempt to give more than a sketch of 
aspects of Fijian life, and some valu6 taltcnv ’ 
from his work by his habit of quoting’ 
authorities Instead of telling his own 'Otc 


on Fiji ^ bi wWtteb, 
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the Introduction of firearnts. HuropeaTis;^l)ia?^Wf|i^ 
to answer for in the matter of stirring uja 
in various parts of the earth. “The 
legends describe a peaceful immigration of a fie;3i|^^ 
half-shipwrcckcd and forlcv^n people. . . , Jt' jjt 
not till long after that anv serious war is 6ve;^ 
hinted at” — a state of things that is apparent^ 
typical of the early history of the Pacific. 

Altogether a readable and eminently hurnairt' 
book, with much reasoning on human behavtoiliV 
far in advance of that usually found in ethnologic!^ . , 
literature, W. J. Perry, . V\ 


and ecologists awaiting $0^ sti^i 

work froni the pen of Mr. A. M* Hocart, whose 
prelimraary sketches^ give promise of so much to 
cpmcT^'V . , V 

The Work under notice is, in its way, excellent. 
In his treatment of psychology the author does 
not follow the usual practice of accounting 
for the beliefs and practices of uncivilised folk 
by nreans of some extemporised psyi'hological ex- 
plat^fttion. On the contrary, his work contains 
sOftie of the .soundest social psychology that it has 
been our good fortune to read ior many a day. 
Thl^ kufhor is keenly aware of the interrelationship 
of social institution and l>ehavioiir. For instance, 
along with the Rev. T. Williams, fails to 
det^t any element of wonder in Fijian religion, 
but finds plenty of fear. He docs not, however, 
claim that this fear has been aroused in the Fijian 
by his experience of natural phenomena ; on the 
contrary, ” the answer is to be found in his history 
and pusl s(x;ial life.” The Fijian race has had a 
warlike past, and the people have been at the 
mercy of cruel, warlike chiefs. ” He knew what 
invasion meant, and he was a victim to the war- 
terror by night and day. . . . Fear was ‘ bred in 
his bone.’ It is not wonderful, therefore, that 
fear came out in his religious life ... at the 
present time, fear is inseparable from the Fijian 
nature', and . . . this fear is the result of his 
history and past social environment.” 

Again, in speaking ot the moral character of 
the Fijian, Mr, Deane says : “ Many people are led 
by erroneous or nnrn>\v conceptions of s(K'ial life in 
general to forget Unit the hijian’s past is crystal- 
lised in his present social surroundings, and they 
procectf forthwith to pronounce judgment upon 
him as if he had had the same history as a Fairo- 
pean. , The diagnoses of such people arc, thcre- 
fore/often unjust, caustic, and unscientific. For 
they take single threads of his character, and 
judge therefrom the vvaip and woof of all.” In 
St:>mc capital chapters on the infiuence of social 
orjganisation on behaviour, the author sums up his 
. niClhod of inquiry in terms that reveal his atti- 
hide : “So far we have examined the J’'ijian char- 
acter as {'.KpKiWsrd in (crt.iin religious beliefs, 
social customs, and ceremonial symbols. We shall 
now study it more directly as the outcome of par- 
ticular social institutions.*' He proceeds forth- 
with to give an analysis of the effects of com- 
munism upon human behaviour that should l)e 
read by some of our individualists, as well as by 
the communists, for both will find there some- 
thing to learn that wall not entirely please them. 
Fijiftii; communism h^s^ its good, as well as its 
bad, side. ^ ; 

■ It,^ intemting 
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/ Laboratory Designs. - / 

Laboratories . Their Planning and Fittings. By;. 
\/ F. Miinby. With a historical introduction 
by Sir Arthur E. Shipl(7. Pp. xix-f22a ', 
(London : G. Bell and Sons, Ltd., 1921.) 255, 

not. 

A n up-to-date compendium of experience in / 
all that pertains to laboratory Resign and .. 
fitting.s is provided by this volume, w'hich is weUi, ^ 
illustrated by plans anti sketches of many of the 
latest buildings for scientific work in si'hools and' 
colleges. It is accompanied by a criticism of dif- 
ferent types, while u.solul suggestioiivS will be - 
found for making the best use of laboratories run 
on the more orthodox system of leaching science. 

A perusal of the book will well repay thoge 
responsible lor the extension of science teaching 
in our educational establishments, and will help 
to prevent those costly mistakes which, through 
insuiTicient knowledge oi what has been done else- 
where, ha\e in the past so (;ften cliaractCrised 
the building of scientific laboratories. 1 he ^ub- 
lishers, as well as the author, are to be congratd- 
laled on the publication Cl a really useful book m , 
handy size, well bound, and with excellent letter-’ ; 
press. 

The first chapter, "The Scope and Inceptipp / 
of Building .Schemes,” deals with the faetdt^;, , ' 
which affect the ultimate design of the building.' 

It is a suggestive presentation of the subject and,,y 
a comprehensive analysis of the problems that rnustiv^y 
be considered 1>efore any plans can be .set out.' 

Mr. Munby in no way attempts to define 
actual requirements of any particular type 
school or course of work. His book is 
rather to assist the designer in obtaining 
and most elbcicnt equipment within the limit 
scribed by funds available or jnetfiods 

'7>- 


ipg. Naturally, this tu3i4 led^him to dti 










rt5%Vr^ik;'^' , . 

{ichpol? a much simpler scheme of fittings 
h^ t^^siury; it is in connection with schools 
jjr^lier than with colleges that new ^ J^uildings 
likely to be required in the near future, 
^though it is impossible to standardise their 
jpequiremenls. The author nglitly points out 
that a great change is taking place in educa- 
tional methods, and that natural scjence is 
likely in the future to become, at least in its 
^^jifcmeutary stages, more and more diffused into 
"Mher school subjects, so that eventually every 
jC'lass-roorn may recjuire special fittings, while the 
of the laboratory as a thing apart may gradu- 
ally disappear. Such evolution is well exemplified 
In the teacliing of geograph). Hence considera- 
tions such as these must materially affect all labora- 
tory arrangements and must not be lost .sight of 
in the development of any scheme embarked upon ; 
provision must always be made for extension or 
adaptation. 

The book is refre.shingly free from bias; allerna- 
tive plans "lire discussed, advantages and disadvan- 
tages pointed out, and it is wisely left to the 
reader to decide wdiat to adopt, modify, tir omit. 

It is diflicult to find any subject concerning the 
equipment of laboratories and lecture theatres 
omitted, no matter how trivial. Every possible 
fitting seems to be described, and the latest 
designs referred to, in addition to the many valu- 
able hints as to the general arrangements of 
rooms, their accessibility, relative position, and 
organisation. Thus while the book itself is not so 
much constructive as descriptive, it will enable 
those upon w^hom is placed the responsibility of .dl 
future buildings for science teaching to have at 
han4 a useful guide and trustworthy adviser. 

Chap. 2 concerns the reiiuirenienls of chem- 
istry, chap. 3 those of physics, and chap. 4 
tbose of biology and geology. In chap. 5 the 
supply of gas, water, steam, and electricity, the 
H^Sintilation of fume cupboards and hoods, and the 
more detailed forms of drains arc discussed. 

The last chapter contains a good description of 
science buildings: (x) of recent school designs, 
of recent designs for advanced work, and 
(3) of recent foreign designs. 

r’''Mr. Munby has ably presented his subject, the 
of detail and information being admirably 
.Sif*“anged and indexed. The well-executed plans 
'of the various types of laboratories drawn to scale 
enable the reader to compare the merits of 
d^sigiis, and many sectional draw'- 
of s^ial coostructitjn 1 


* itie History ^ 

History and Bibliography of Anatomic 

in its Relation to Anatomic ScienC0}!^^i \ th 
Graphic Arts. By I.udwig Choulant/')( 3 ffa^S- 
laled and edited, with notes and a bic^^^phy^ 
by Dr. Mortimer Frank. With a biagrAphlpal 
sketch of the translator and two additional 
sections by Dr. F. H. Harrison and Dr,. E. C.‘ 
Streeter. Pp. xxvii-f 435. [C'hicago, Uh ; The 
I’nlversil) of Chicago Press; I.ondrm ; The 
Cambridge University Press, 1920.) 10 dollars 

net. 

S CIENTIFIC books have short lives. A text- 
book that makes an especial appeal is 
sometimes edited and re-ediled, and may i*' 

a form scarcelv recognisable Irom its first statti, for 
a generation or even for two. ( 3 n the other hand) 
works containing new and original contributions 
aie eagerly lead for a .short time, and 
rapi(ll\ absorlx'd into the pages of thoiJr Site- 
cessors. I'he older work then take.s its pt^Ce on 
tlie less accessible shelves of the library^. is 
sought from lime to time only by the eon.sCisnUous 
bibliographer, 'i he ecological rclationslxif]^ ’ of 
living and of dead literature may be compatbd to 
that of certain plant masses in wdiich the upper 
surface alone is living and growth lakes pl^CC on 
tlie hidden mass of dead vegetation. 

it is the special and probably unique distinction 
of Ludwig Choulant (professor of medicine' ut 
Dresden, 1823 -bo) that he was the author of tWO 
w orks of reference that have remainedf ip - con- 
tinuous, unedited, and constant use for. 
allotted span. These w orks are, it fs, tfUCi ‘ 
limited in range and used by few, but within flieir 
own field they stand as yet unrivalled Ultd 
challenged. Choulant was a man without:^ 
but of w^onderful erudition and sound judjg'lp&at, 
and with a real gilt for the most minute acedfapy 
combined with great power of literary condeA$a.- 
tion. His “Handliuch der Hiicherkunde fUr 
iiltere Mcdiein,” first published in 1828, appeal^ 
in a new edition in 1842. This second edition is 
still by far the best and most complete bibliov 
graphy of ancient medicine, and is an evSSential 
reference book in every medical library, and quite 
indispensable to the medical historian. It may 
be doubted if there has ever been printed another 
reference book in any field tJiat exhibits slMsli 
extreme accuracy. Knowledge has naturally.^ 
advanced in the century that has passed slitcc 
it first appeared,, and there are, thereforp,, lacunas 
injChoulant's work. But the 

years J h^)5 never revealed torthe* 



cotfli' 

to hi&ar of^ the detection of one by other workers. 

, Choulant’s second great work was his 
Geschichte und Bibliographic der anatomischen 
Abbildung (l^elpzig, 1852J. This useful refer- 
ence book has always appealed to a somewhat 
wider' public than his “ Handbuch der Bucher* 
kundCrf’ While no less accurate than its fellow, 
the Jacunae have become more serious with time, 
hfotkbly, the curious and interesting subject of 
medieval anatomical illustration, entirely un- 
known in Chonlant’s day, has been created in 
OUr;;pwn time mainly by the labours of Sudhoff. 
Uf, -Mortimer Frank, a learned young ophthalmo- 
logist of Chicago, therefore, in preparing a trans- 
lation of Choulant’s work, attempted to bring it 
up^O date and to bridge the gaps. Frank’s death 
at the age ot fori v dour, before his work reached 
the press, previuited his task Irom being quite so 
thoroughly linished as he himself had designed, 
but he had time to add a most \aluable chapter 
on- the medicN'al illuslration.s and to supplement 
largely Clioukint S references. He has thus ren- 
deefed' yeoman service to tlie study of medical 
hrstpry. I he work has been seen through the 
prw by th<‘ accomplished historian, Col. Id H. 
Gstfn$on, of the Surg(*on-(jeiieial’s [library, 
by Dr, C. Streeter, and these two 
Writers have added u.seful chapters on anatomical 
, ^ukfation since Choulant, and on sculpture and 
pointing as modes of anatomical illustration. 
TJiC book is admirably illustrated and printed, 
Hhd, in, its present term entirely replaces the 
ori^nal edition , (hi.xKi.i s Sinoj r. 

Our Bookshelf. 

Birds of the Countryside : The Art oj 
i^tature. Hn H. J. iMassingJiam. Fp. 2o<S. 
(London: I. bisher In win, l.td,, 1921.) 

6d. net. ~ ' 

Abt^Tovers of open-air Nature, and especially 
those ot birds, will thank ^Ir, Massingham for 
putting together in one handy little volume those 
charming articles of which some have already 
been ^pubfi shed in the Spectator, Contemporary 
and elsewhere. Throughout the book 
this reader is by felicitous phrase and by the in- 
bQm. sympathy of the author with Nature in all 
h^r moods transported into the “field yes, even 
"Wh^^n the chapter is entitled “Bird-haunted 
London/^ With singular literary skill Mr. Mass- 
ingham presents his pictures, whether of land- 
scape' or of his favourite birds, so vividly that 
scenCi incidenj:, and character live in .the reader’s 
metitaF visioh. No WTiter of our acquaintance 
«u^Clie^ed better in seeing into /and. inter- 
preting tbejbehaviobr birds, that - 

undue pftthffo|»di?ip^b^iU.; Buf 
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pathy with feathered me, for''thft ch’ajitcil/oii 
“Gilbert While and Selbome” and 
Waterton “ are masterly appreciations of 
diametrically different naturalists. In each we eiftd 
the chapter feeling that wc know the man better 
than ever before, and understand why the fame of 
one, but not that of the other, has widely endured^ 

If we may be allowed one critical request, it js'tO 
entreat Mr. Massingham not to use the word “in- 
trigue “ when “interest” will do just as W'cU-*;--, 
indeed, much better. The latter is English, add 
the former is, we devoutly trust, a mere passgjg' 
affectation, 1 he book is, however, a very notabfg 
addition to the literature of natural history, 

.should find a place in every library, large or sm’allj 

London Trees. By A. D. Webster. Pp. xii^ 
218^32 plates. (London: Ihc Swarthmotp 
Pre.ss, 1920.) 155. net. ‘s.' ^ 

LuVDo.NiiKs owe a debt of gratitude to Mr. 
Webster for this book. Not until its pages have^ 
been read will one in a thousand of the inhabitants 
of the Metropolis have any conception of the 
variety of trees that grow within its limits. The 
iibiquitousuess of the plane and its surpassing''^ 
merit as a London tree arc apt to gjve the im-., 
pressiun that there is little else. It is, of course*;, 
the lact that many of the more uncommon specie^ ' 
are hidden away in private or semi-private’ 
grounds, llie garden (d inilham Palace., for 
stance, is dassic grounti to students ot trees, for. 
here in tlie earl) )ear.s ol the eighteenth centur'y' 
grew' the fiiu-st ('ollec lion of trees in Britain,* 
planted by Compton, then Bishop of London. 
J'ulham is a place \ery dilferent from what it w^as 
200 years ago, but even now, Mr. Webster tell$ 
us, the g^rounds there ate rieh in rare and curious • 
trees, some probably the finest in London. 

The book consists of two parts. The first and / 
larger is an alphabetical list of London trees . 
briefly but, for the general reader, sufficiently . ' 
described, with information as to where th^ £fre 
to be found. The second deals with parks, ‘ 
squares, and other open spaces, ])oth public and 
private, and mentions the mure notable trees to ‘ 
be found in each, dherc are a few errors; 
old but exploded idea that the common elm wa^ 
introduced by the Romans is revived; the aut^f,.- 
says Celiis au'^tralis is well represented in 
London area, but we doubt if he could find 
single tree; nor will the statement that Platanu$ r 
occidentahs occurs in considerable numbcrV,' 
throughout London find general acceptance. ’ i 

w. J. 

The Statesman's Year-Book^ 1921. Edited by 
J. Scott Keltic and Dr. M. Epstein. Fifty-ergl|^!C'. 
annual publication. Revised after official pW 
turns. Pp. xliv e 1544. (I-ondon : 
and Co., Ltd., 1921.) 205. net. 

The fifty-eighth annua^issue of this indiapeni^|ife#^ 



^ Ai Itt previous eciitfons, the 

consists of three parts dealing- respectively 
the British limpire, the United States, and 
^countries. The States of the world, enjoy- 
more or less independent rank, now number 
^xty-four, counting tlfe British Empire as one. 
i^dee^the last edition of the book the list has been 
fecheased by Esthonia, ‘ Georgia, Liitvia, and 
while Montenegro has been sunk in Yugo- 
slavia, or, to use its unwieldy othcial name, the 
Serb, Croat, and Slovene State. Irak; Palestine, 
and Armenia, as well as some of the amorphous 
States in process of emerging from the Russian 
ruin, are still placed under the countries of which 
formerly they were constituent parts. The inform 
mation respecting Russia has been furnished from 
bfheial Soviet sources, but that Governmeut 
Bfems unable to provide recent statistics for 
Siberip. Of the* two maps, one shows the 
Baltic and adjacent States, including the new 
access of Finland to the Arctic Ocean, and the 
r>ther shoves the Slesvig boundary adjustment. 
The introductory tables give statistics of the 
British Empire for i9r9-20, the world's production 
gold, silver, sugar, etc., the distribution of 
shipping aqul naval strength, and other useful in- 
'ormation. The covenant of the League of 
[Rations is given in full, and there is a list of the 
rreatios of peace and ofhcial publications thereon. 

idvaficed Lessons in Practical Physiology for 
Students of \lrdicine. By Dr. B. Burton>Opiiz. 

. Pp. 238. (Philadelphia and lx>ndon : W. B. 

> Saunders Co., i()2o.) i8,v. net. 

No subject in the medical curriculum affords so 
! great a variety in the scupe and manner of its 
-presentation as does that of experimental plivsio- 
,logy. Probably no two schools are alike in their 
treaimenf^of this lundamcntal branch of medical 
training. 

^ Or. Burton-Opilz’s text-book describes a 
Coursj which strikes one as being too compre- 
hensive. emitting physi(jlogical ( In mistry, it 
takes the student ov(*r a range of exj^enrnental 
' W^ork beginning wath the ncr\e-muscle prepar.i- 
tion of the Irog and passing to more advanced 
e^^periments, such a.s cerebral localisation and 
*g^Stro-enlcrostomy in the living mammal, d he 
'IbdiUr.'^c IS adapted to the requirements of Columbia 
^O'rtiversity, and, if faithlully followed Ijv the 
rJ6ttident, takes him far into the praclif'al d(‘t.iils 
;-0f medicine and surgery ; but most teachers in 
country are satisfied if they give the student 
grounding in some part of tlie subject and 
wSf^trate the more important animal experiments 
demonstration. Our laws, indee'd, prevent the 
from carrying out much of tlie experi- 
work which is possible in America, 
course is divided into fifty lessons, for each 
the author states in his preface three 
available. One may be permitted 
tbe ambun-t of 






’%ary. Thb book contains littie 
practice directions are in some 
brief, but they are intendeti to be 
by le<'tures and demonstrations. The book 
one that will be much used in this country,' bfilftit/ 
contains valuable suggestions, and wdll bo 
ful addition to the literaiure of (lie lalioratd^V*^^^ 

P. J', Hh'KRiXd/ 

Papers Set in the MechanLal Sciemes ' 

i 9 i 4 » * 9 \ 9 * 

(Cambridge : At the University Press, 

45. net. 

liiK student ol engineering is by implication ^ 
student ot branches of science such as mt'chaoics, 
thermodynamics, (decJricity, etc., but he studies 
tliesc subjei'ts liom a {X)int of view differing vyidely 
tnnn that f>f the student of pure science, lb view 
ol llu* vast importance of engineering and Othlyf 
technological practice in modem life, thcro OW 
be some danger of the claims of science ad ^MCh 
being somcwlial disn garded, and it is therefore 
ol interest to s<;e in what way repres^tatiYo 
schools of engineering in this country deal J;jw5th 
the pure science that enters into their curtteblkf 
We gel an insight info this by means of Utc 
illation papers that are set lor honours / 

in engineering, and the Cambridge UnivftfiUy 
I'ress affords us an opportunity ol doing lio In ' 
connection with the C'ambridge school of 
eering. 1 he papers included in the present t>yb- 
hcation aie on applied mechanics, heat, theoty<"df’ 
structures, and electricity. 'I'he questions denrtfiind 
a sound knowledge of the physical theory of cMbh 
subjei't and of its mathematical developtn^ttt, 
w'hile at the same time they presuppose a close, 
acquaintance with the practical applications 
eng-ineoring purposes. 

In'iiiniiv and Mental Deficiency in Delatin' 0 ' 
Le<^aJ Responsibihly : A Study in Psycholo^C^^d 
Jurisprudence. By Dr. \V. G. *H. , 

Pp. xxiv-i'iqj. (London: George Koutldd|Gip(' j 
and .Sons, Ltd. ; i\Twv York : Iv P. DuttpU siJad 
C’o., 1921.) 10^. Ud. net. ^ J . 

Ah ( Ji has been written on the responsibititj? of 
insane and feeble-minded jiersons for crnttinflil 
t)lfences, but Dr. Look has lirokc'n more l>Dvel, 
giound in bringing togctbi-r all available evidence 
on the dillicult question of civil responsibility,, ‘ a 
subject w-hich has been rarely dealt with 
whole. In doing so lie makes a survey of Wfft 
than tw^o hundred leading cases and of the 
of many foreign countries. The results thus sijhl- 
marised may, as Sir John Macdonncll, late.SenJqr* 
Master of the Lligh Court of Jiistiie, slates m;V' 
foreword, “prepare the waiy for a re-statemeht ot 
our law in accordance with the teaching of modern , 
psychology.** It would be bevond the of* 

review this work,- 

j ^ i* _ .1 , J '1.,- c 


Nature critically to 
may agree with the words from thd 
already quoted, that it will ^'educate pfj 
Minjon, artd ;hfelp to reconcile the 






; X^cm to ^he Editor, r 

[T^\ir4«Y«r 4 Hi not hoid U 4 mstif responsibU lot optMoM tx^ 
pfi^ 94 ^ by hu cbftespondents, Niither can he undertake to 
rtiufttf 9 f to correspond with the writers of, rejected manu- 
fCfi^U intended for this or any other part of NAttRE. 
jV# Mpticb is taliPn of anonymous communications ] 

Scientific Publication. 

,DRi JJrikri.ky (Naiuke, St'ptCMiibtr 8, p. 41) inak»"s 
.several in,conlrovc‘rtible st.iteruerUs and sonic buj^ges- 
tioitii. that one is lebs willing to accept. Possibly the 
views Ot One who has been an editor off and ihi for 
forty years, as well as writer, publisher, and re- 
fikiaTchrr, may assist l)t. Ihierley and other struggling 
coUetigues. 

It W, as Dr. Ihieriey says, only the worker going 
over the same ground who needs to read the details, 
arwi' 1 agree that lu* rn eds more numertms and more 
aoCU^^ltC details than he generally gets, for other 
readers a gond sammaty should be provided. It is 
aUO true that those "otlu'r readi'rs ” .are the more 
rtUirtcrouS, and \rt they vary in their requirements 
bO that no single summ.'uy is likely to suit them all; 
each may wisli to refer to the full text for tht‘ elucida- 
tion of some point in vvhith he is intiTested or ill- 
informed. It would thenfure l)e uusatislat tor\ to 
conhrie papeis to sumni.aries, or evi'n to wh.at one 
may call “larg<' tvpe matter.” Bttt, apart from tins, 
ever) In abstruse subjects the numl>er of origin.al 
worker? i<s surtly gre.iter than Dr. Brierlcy allows 
iot^ There may not he many in one countr)^ but 
they nre dispersed throughout tlie w'orld. The 
Japane^^ and the American and tlic New Zealander 
cannot come to I-omkai every lime they wisli to lefer 
to a inanusciipi, ddie j^roposal to makt' a few co(>ies 
by some cheap ptocess is, I susp(‘ct, illu'-oiy. At the 
momtfnt composnom and prrssnieu jna\ be suol^ing 
ouf. blood, but iu>rm.'illy linot\pe printing is as che.ap 
a jM'Oeess as aiiv. I tlier('fore advocate printing papers 
in,fu!h with all necessai) detail and adequate illus- 
tration. 

This* Dr. Brierlt y will reph, le.ives us worse off 
than before. What, then, rue the rnnedies? Dr. 
Briefley t«?lls us that a lot of jiapers are <»nU to m.u k 
time or ihalst' a show. He is an editoi. Dws he 
accept such |>.ap(‘rs? The renu'dy is in his owm hands. 
Or has he lost ins blue ptaudl? But even the better- 
clasts paj^jrs can stand some editing and condensation. 
A mnnlar of scientific workers are far too 

lengflhy (1 do not mean too long); they use six 
words wlvre one will do, and, like the bad speak»‘r, 
ialv<!» up spare with telling us how britd they propose 
to be and wdiat a heap of good cargo they have Ix'en 
compelled to jettison. 'I'hese faults will increase as 
linguistic tr«uiiing, esjx'cially in Latin, decreases in 
o^t schools. 

Maoy of iMir scienlifM' journals, especially those 
started in v<*ars c»f prosperity, are needlessly 
Su.nypt'uous. No journal need cut out matter so long 
as it allow's a quarter of a page or more to the 
author’s title and titles. The illustrations in these 

journal are often on an absurdly large scale, and 

there, is too much printer’s “fat.” Footnotes are 

f^neraily a sign of undigested matter and chaotic 
motigjlt. ITey add to the expense, and should be 
suppressed (this is a hint to Dr. Brierlcy as editor). 
SehsJbliB and succinct methods of referring to litera- 
ture lare being adopted and enforced by modern editors, 
bilt is nx'nn for improvement. On this and 

similAr matters there are the Reports of the British 
.^S‘;oc^aj^<1h ^Jonnnittee on Zoological Bibliography and 
Publlcj^^/ Which I be glad to se^idAo ipquirer.»^. 

Some ^uthp^itJlAe; a. 'hA!brt 6f a ^ 

jvaper sinjgte 

NO. ' 2 iq()i ^ 


each wiui it« quairter-pe^e htadlr*^ 


at the end. This habit is much in evidence 
modern journals to w hich I have referred. Thc'rfe iair^ 
other authors who write slight variants of the s^tttiis; 
article for several ^periodicals. Since they are noit' 
paid for their trouble they have no excuse for 
inflicting themselves on a ^aary public. Suppress 
them, Mr. Editor ! The preliminary notice t§ fre-'' 
quently a form of this sell-adVerlisement, ^ ' ■ 

We must look at this question as men of business.* 
Drx's the world want our stuff or does it not? Thehe 
is a public qndoubtcdly, though not a very large one, 
If you give it gfXKl value it will pay tlie price. It 48 
the editor’s duty to increase the value of his waf%!8^ 
and to cut down tlie unnecessary costs. His publisher 
must advertise with the right people and get the right’ 
people to advertise with him. It everyone concern^ 
does his duty, I bt'lleve a scientific journal, evei>' 
tlie purest, can be made to pay its expenses. Heroic' 
remedies .are not wanted. F. A. Bather, \ 

Natural Hist<.)ry Museum, South Kensing- 
ton, S.W.7, September 12. ' - 


Du, ButEKLEY’s communication on this subject in* 
Nmurf of .September S (p. 41) is wadi worth leading 
again, and iny .sole object in writing lliis letter is to 
direct alleniion to it, for it ajipeais to me that Dv.^ 
Brierle} indicates how the problem ma> be altac|ied 
upon sound lint'S. ’llu' method he su^^ests is ’’ to 
make a radical change in the format of our scientific; 
journals, with or without .an alteration in the exisf-'^ 
lug structural ndations of the Ic.arned socletiei),'^' 1. 
Any ’Mumping togetlur ” of the pubruatlons of dnif/’ 
scientific societies* would un(loul)l(‘dl\ meet w ith much y 
opposition : sentiment, vesuM intrrests, and natural 
conservatism stand in th(' wav. 'Ihe propos.il that 
only well-digi'sted summarus of papers should be pub- 
lished would cert.ainly lead to s.ivmg in money ahd ’ 
time, with little countervailing loss. 

Dr. Brierley has stiessed the saving in money, but 
the saving in human energy and time is of equal, if 
not greater, im|)Ortance. No seamtinc worl-cei can or 
dare limit his leading to the coniines of his special 
subject, and “tliat inundated feiling” is fast becom#^ 
ing a, prevalent complaint. 

In a new world there will be established for each 
branch of science; in each country a single publj^alion 
in which all oiiginal work will ap])ear ; it will be 
administered b)' the sixieiies and inslitutions devoted 
to that branch of learning, and ,'ill progressive wOrk 
will bo entitled to a place in it in the form of a fuU 
sununary. Subordinate branches of the same subject 
will be accommotiated in separate series as they grow 
in importance. The monthly, quartiTly, or annual^ 
indexes of the puhlieation will provide a complut^, 
current guide to the subject, and the w’Orkcr will know 
exactly where to go for his information. A' gcoa 
national and international sale will be .assured; and as 
all the volumes will be of the same size, (here 
be a considerable saving in space, material, 
temper. 

Meanwhile, the innumerable journals that live 
adverfisemonts, discussion, and abstracts wall conttn^ 
to fulfil their function and will survive according 
their merits ; the scientific w'orker will take in tbcrtfe 
that are most useful. But for original pajjers he 
turn only to the British- publications b>r British 
or to the corresponding French ones for those of 
and so on. In January each year he will ba 
session .of 'partv^^Ofhiat 


iiyit it- w» ’a ’w is lik< 3 y to: fwio^^n; StMl> ll 
icS^iW» 4»''*<3i*^«tt»is^ cotoraon stfhse,” soinethlrig may 
ab 4ottC by appiying it to the inachmer> of publication. 
Or, ^ierley has made a beginning by taking a square 
ook at the subject. J. A. H. 

Jennyn Street, London, S.W., September 19. 

It Bisexuality in Animals a Function of Motion? 

It was long ago pointed out by Claus that her- 
[naphrodilism in animals linds its most frequent ex- 
pression in fixed and sluggish animals, and in certain 
parasites. A large amount of work on sex-phenomena 
lias been done since Claus\s time, and his generalisa- 
tion has been (onfirmed. Ihere is thus no doubt 
3f the fact that there is a close correlation between an 
nactivo life and hermaphroditism, so close indeed that 
he present writer is ready to cast suspicion on the 
aipposed bisexuality of an> s^^deutary anini.d. It is 
;een therefore that absence of motion is in som»' way 
iircctly or iridirectl} associated with an hermaphrodite 
expression of sex. 

After Claus a number of writers suggested that fixed 
:tr sluggish animals or parasites wuul<l accumulate an 
:?xcess of nutritive products, a condition which was 
ronsidered sutbeient in itself to account somehow for 
liermaphroditism. This ]ioint of view was accepted 
and developed by Geddes and Thompson, who arnve<l 
at the coiu lusion, in their work on “ Evolution and 
Sex,” that ” hermaphroditism is ptimitive and that 
the unisexual state is a subsequent (liffcrentiaiion ; the 
present ‘ cases of normal hermaphroditism 

(therefore) ijnply either peisistenre or reversion.” 
More recent workers appear to have neglected the 
wider aspects of the problem of sex, and to have con- 
centratetl on the question of the mechanism of sex- 
delcrniination. Recent <lis('o\ eries of hennaplnodil 
ism, ami particularly some cases studl^Ml by the writer, 
have directed attention to .1 si)eculation which indeed 
followas natnrall\ from Clans’s observations, namely, 
ts hermaphrodxlism a ihrai phvsical (Amycqaeiu c of a 
fixed or slnf^}^tsh hfe, and i onvcnely , is bisf\ naliiy in 
a spetU’s a direct physual coiiseqiicru r of a freely 
moving habit of life? 

'This view has been examined in a preUrninary vvay 
and has been tested in scam* of the present writer’s 
recent researches with results wdiich are meagre, but 
promise more success b\ a method which involves 
following closely the life-historv of indtvuluah o{ a 
species. It is to he expeclctl, moreover, that with all 
the ups and downs in the progiess of evolution there 
wfll exist an infinite variety of i.ircumst antes to obscure 
such an imdcrlving principle as that suggested above, 
even sliould the principle obtain in natun*. A phylo- 
genetic explanation of hcrmaphrixlitism is unsatisfac- 
tory in that it i.s inherently inconclusive, and in that 
There is no method of testing it, whereas the specula- 
tion advanced here can be tested, and, if found want- 
ing, can be rejected. 

' In a survey of the sex-phenornena in the animal 
kingdom it is found, generally speaking, that foians 
which are slow-moving, sedfmtary, or of fixed para- 
sitic habit arc hermaphrodite— /.e. an individual will 
produce eggs and sperm either simultaneously or sepa- 
rately in the course of its life-history — and that 
animals which are active during life are bisexual, 
whilst animals which fall into an arbitrary t.alcgory 
of sluggish or slow-moving forms, for example Lam- 
l^tibranch Molluscs, exhibit a wide range of sex-phe- 
from apparent bisexuality to clefinite simul- 
|i^ not fhe. piao^ to gp 


that in tho eategorv of fixed 
animals (excluding l^rotozoa) which ati^ 
may be entered : Sponges, so far as aex in 

the group, sedentary Ci^lenterates 
not all), practically all the members of 
ing groups— rlatvlielmint lies (the flat-worm'^^jlroup)* 
Leeches, OUguch:eta, Polyzoa, Ascidiahai^.ewthy- 
neurous and nteropodous Molluscs, pracikfs^y all 
fixed Arthrojxxis, i.c. Cirripedia ■ .md various 
tarv forms in other groups. Amongst animals which 
are fiec-living, active, aiul bisexual are most Arth*^ 
|Xk 1 s, all ceph.ilop<xloiis and most sti eploneufOUt* Mol- 
luscs, and all vertebrates except a few st\fgglsh or 
parasitic forms. In the intermediate category Of 
groups which are coniiK)se<l mainly of slow-moving 
forms may be placed Lamellibi aiu h Mollusesi, Amphf- 
nciira, EchiiKxlerms, Polyclnetcs, and Nonacrtine 
worms. In all these latler gtoups hermaplireditism 
occurs to soim' extent,* and indi ed Mortenson * has 
sfiow n recentlv that a verv huge number of Ophiuroids 
are htui 11 aphrodite. Now, in view of recent work on 
hermaphroditism tlu^n* is legitimate reason to doubt 
the supposed bisexuality in a verv iaige number of 
forms bt'Ionging to ihe groups mentioned hcr<$, as 
inav be seen from a revirw of the sex-phenomcna 
in the o)sti'r and the common limpet. Ii) tht* 
ovstd' {(). cduUs) wt' m)w know that ,somf* 'fc^m.s 
('bange fiom males into fcanales and b.'ick again into 
the male condition. In this sfiecies, therefore, looked 
at as a whoU‘, males (‘hange into females atxj fcjtialea 
in(o males In the limpet (Patella viilgata) it ywoluld 
appear that some mab's change into females, but that 
individuals v<*rv rarely show signs of sex-ehango O^ing^ 
to a distinct br(*alv between the male-functioning JSt^gc 
and the female-functioning stage. Il ts ihufcfote 
po^^thle that in some supposed bisexual specids MiaUtS 
max change into females and females eh^flge into 
males, sima* a parallel series of changes is known to 
(K'cur in the oyster * (O. edidis). In such cases the 
.icin.d sex-<'onditions in tlie speiies could only he 
found out by following the life-historv of indivitfual 
animals. 

If it be supposoil that hermaphroditism U H direct 
phvsii.d result of a soflentarv life, and bisexuality a 
direct phvsical result of an active life, it would Uppfe^r 
that there should be some fundami'ntal difference in the 
])hv^ical ccmdilion of the general body or in particular 
organs the gonad -in these (wo Clashes of 

.inirricd-,. 'rids deduction should thi'refore yifeld a 
irudhod of testing the speculation. I do not knp^ of 
aiu such fundamental differtmee in ])hysical condition 
between sedentary and active forms, but the know’n 
electrical changes which occur during the activation of 
muscular and nervous (issues, logelhc'r with tho results 
of recc'iU studic.s on elec'trical characters of tjXsuC de- 
ments, lead one to hope that if physical differi^bcca of 
this kind do occur they may be femnd in the peai' 
future. A fundamental difTc'rence in physical condi- 
tion betvvec'n sedentary and active animals, cbffelatod 
with different sexual c'ondilions, is probably the touch- 
stone of this speculal i<.>n, and offers a definite problem 
for blo-phvsicists. Gontemplation of success in the 
discovery of such a fundamental difference aroustes 
visions of the dcfcrml nation of sexual charadCf^ of 
species by some sort of physical constant, and a faint 

3 1 have found that Lxneui /oc/^s— « Xeuicrtin^ living ,i|n ft»vel 

at half-tide level~l» definitely hcrmfiphro^fite ; both «gg« ffptCr^,*r« 
mature in a »'ing;lo individual at the same time . , 

•* Tb. Mortensen, “On llermaphrolltism in Vlvipji^«)M* 

Acta Zoolocua, pp. T-18, iQio. (.Siockhidm.) , / ’ , 

* It rmtst be pointed out ih^ wc have as yet no clearyif^rtt ait male 
pyatefti or off male common limpet* change ittlo femaltwty 
wr,ittr't wprk tbai8ea c1m|}t(ejnthehltppet^lk^^»<^iktnal« tp 

« delayed 



disc«rfM(y^| . ^ethtxl of'* 

sex, ^ V,.' '• ' - . ' ' , 

It iff interesting to note thnt pursuit of this specula- 
tion one to a view of the paramount importanre 
of the ttidiyidual as a whole in determining its charac- 
lors^ ^id jn this respect tecalls Darwin’s hypothesis 
of p^'l^nesis. It may be [K)iiited out, moreover, that 
vjuite 'flipjtrt from theorclii’al questions (he conditions 
which xletermi no wbetluT an animal is to be herma- 
phrodite pf bisexual must be considered before anv 
roaspit^ple hope car) be entertained of understanding 
ihe processes imderlying sexual differentiation in a 
bUcxUffI Species. Indeed, some inkling of the need 
for tpight be obtained! from an und<i\standing of 
the,q>RdUions resulting jn hermaphroditism, and an 
eXplftBaUon of sex on purely physical lines would be 
captivating from llie point <.f view of the student of 
nJiitUfe n% a wliole 'I h<- old idea tliat an in<Hvi<liial 
female because its metiibolisni is mainly analxdic, 
or iwaj© because mamlv kalalx.lic, is unsatisfar'lorv, 
and it has alnadv herai pointed out that it is just As 
likffly .that an individual is .mabolie because of its 
fcrndlftness, or katahriHc because of its maleness. 

In reviewing the imidence of luama^jhroditism and 
bisexuality throLigh<')Ut the animal kingdom (again ex- 
t'luding Profo/oa) om* tannot but be impri^sstsi by the 
independence shown hv die organism, which w'ould 
appear to be aide to order its sexual manifestations in 
a manner entirely indr'pendent of [rlivlogenetic con- 
siderations, and suggests siu'h a ready responst^ to con- 
ditions of life as is perhaps not gmierallv conceived 
thft practical points arising out of these speculations 
may be summarised as fcdlows ; Is there a funda- 
, mental physical* difference between sedentary and 
activff dfgantsms in the whole body or in parts, and 
if MO, i'8 this difference correlated in anv way with par- 
ticular sexual manifestations? To what degree is our 
present knowledge ()f (he sexual (onditions in slow’- 
moving or fixed animals reliable? On the basis of the 
speculations advanced here anv animals which are 
sedentary, fixed, or slow-muving may Ix' suspecte<l of 
hermaphroditism in some form. 

No wholly satisfactory cxplnnations have Ijeen ad- 
vanced, for either hermaphroditism, hisexualify, or 
indCvC^ sex itself. Sf'x is imivei'sallv expr’cssed amongst 
the living organisms at least, so that one is 

fempfro, to ask : Is sex merely a property of living 
manner and hermaphroditism that modificaiiun of the 
prope^y resultant upon the absence of motion in the 
living organism, .)nd hisexunlilv that modification de- 
pendent Upon free motion^ hor there aj»poar to be 
sufficient grounds for rejecting the idea that animals 
are ycdentnrv bemuse thev arc hermaphrodite. 

, # .f. M. Orton. 

I he laboratory, Plymouth, September i<>. 

The Separation of Mercury into Isotopes. 

in 19^0 llarklns and Brocker reported a 
separation of chlounc itiio isoto[v s, vvliicli amounted 
at that time to an inn ease m density equal to i£;5o 
parts per nulliou. .\bouL six months later Bronsted 
and ,Von Hevesy reported a scj)aration ot mercury, 
which, was, however, only about one-thirtieth As 
, 0 *^ $0 parts ^x-r mdiion On account of the 
sligntfT^sf' of the density change reported for 
mercury^'^' the evidence that it had h< en separated did 
not apj^ar to be conclusive, so it seemed worth while 

to attempt, a confirmation by the same method 

ihnt IS, vaporisation at low pressures. As a result 
of 4 a on the heavy fraction or residue the 

ciensity/^hffs. becit increased by 6q parts per JuiUion, 
and by the hwx^benof cuts on ^e, fight fr^ftcUon 


upits Of atomic wfiight i , 

The mercury was purified by electrolysis, 
fractional distillations at low , pressure in a cuf/wl|'h 
of pure air, and by one fractional distillation iev . 
high vacuum. y" 

'idle present evidence that an actual separation of 
isotopes has been obtained wdtii mercury rests largely/ 
in the quantitative agreement betw^een the results-^ 
of Brunsted and von Hevesy and ourselves with ' 
respect to the extent of the separation obtained by aV 
definite cut, which will be termed the efficiency of the' 
process. If the efficiency of our ideal apparatus, in 
which solid carbon dioxide and ether were u.sed fOr* 
cooling, is rated as 100 per cent., (hen the efficiency, 
attained by (he previous invc.stigalors is 75 [ler cent/, 
while our less ideal apparatus gave 93 p^*r cent, when' 
operated slowly and as low as 80 jier cent, when 
operated rapidly. 

We have obtained evkk nee which seems to indicate 
lliat a slight separation of the isoto|X's of mercury 
has bien secured by a very slow distillation at very 
low pressures, thougli a more ra[)id distillation gave 
no detectable ditference in density. 

'I he relative changes produced fn (he atomic weights 
of difTerent elements by a definite cut may be termfed 
the separation coetlicients, i heso have ilie values 
listed ^ below' ns determ intxl by calculation, the 
coefficients for chlorine compounds representing the 
change in the atomic weight of chlorine. I'he cal- 
culated cocffi'icicnt s are :• -Neon, o oc)843 ; magnesium, 
0'Oo8h8 1 lithium, 0004501 nickel, 000758; hydrogen 
ehk>jidc, o(X)95o; methyl chloride, oootjr^o; chlorine, 
000494; niethytent' chloride, 000413; chloroform,.- 
0’00?<y5 ; carbon tetrachloride, o<kj 229; and hydrogen 
bromide, 000614. Thus ihe atomic weight changes 
most rapidly when chlorine is used in the form of 
hydrogen chloride. 'I'ho exfHTimcntally determined 
coefficient for mercury is 000570, which is not 
specially large. 

The rate of separation of two isotopes is very nearly 
propiytional to the square of the difference of their ■ 
atomic weight (or molecular weight when a compound 
is used), to the product ()f the mol fractions of the 
two isotopes, to the logaritlun of the cut, and inversely 
pro|x>r( i<mal to the atomic (or molecular) weight. T his 
statement and the al»o\(> coefficients apply as w^ell {o 
niolecular diffusion .it low prt'ssures as to vaporisa- 
tion at low ptessuia's. 

It is of interest to note that many molecular sub- 
stances must appear in many isotopic forms. Thus 
if there are two isotnp<'^"of chlorim* and three of 
magnesium there are nine isotopic forms of MgCl, 
and seven forms of r.,Cl„, while if there are six 
isotopes of meicurv there are sixtv-llire(' isotopic forms 
of Hg,rT,, which ocM'urs in the form of a vapour. 
Fiv’O of the i^oto^'ic l)e\arh1oroben7enes also* 

occur in several isotneric forms. Isotopes mav he able ■ 
to produce stereoisomerism with »esp(‘ct to infra-red 
cavs. Witi.MM D, Harkins. 

R. S. MlM.tlKFN. 

lailversity of Chk’ago, .August ^i. 


Relation of the Hydrogen-ion Concentration of the Soil 
to' Plant Distribution. 

This subject has reremlv assumcxl prominence ^ 
among ecologists and soil chemists, and Dr. Atkino’^/ 
interesting letter, with its valuable data, published^' 
in Nati’rk for September 15 (p. 80), dirc'cts generate 
attention to it and lo the need and scope for furS*^^' 
yvork thereon. , / 



. ioit 

«©< tf!im<?dm^, Hoagland has shown 
bari^^ will withstand a verv- much greater 
lyiirogen-ion concentration in a water-culture solution 
fian It wdU tolerate in a soil. Also, it is known that 
>lants which are usually ver>' susceptible to acidity 
vill thrive in certain soils of California and Sw^eden 
:he />H of which is bc^vetn 4 and 5, and that those 
plants Rowing in those soils show no response to 
iming. The inference is that the effect of the hydrogen, 
on concentrati(Hi of the soil on plants is indirect, and 
hat there is soinr ulterior factor the fluduations of 
vhich are coniinonly, but not invariably, accompanied 
w fluctuations of hydrogen-ion concentration, in the 
learch for that ulterior factor it has been faiily well 
l^onstratod that in many soils certain polyvalent ions 
chiefly aluminium i(jns) arc the primary cause of the 
‘ffect of held soils upon plants. It is clear that in 
nineral soils variation.s in the aluniiniurn-ion concen- 
ration will roughly correspond w'ith variations in the 
lydrogen-ion concentration. 

J am not aware that any explanation has been ad- 
anced to account for the fact stated above, that in 
ome solhs a higit h}drogcn-ion ('nnreniration is not 
iccumpnnted by that effect on plants which usually 
Kcoiufianies such h\drogcn-ion concentration in soils. 
The fart alone so(‘rns to precluile any possibility of 
he effect in question being (iire( tl\ aiid immetlialely 
lue to the hydrogen-ion, and if it is due to the <duiu- 
niuni-ion it remains to be shown that a liigh hvdro- 
;en-iv)n concentration in a soil ma\ sometimes e.\ist 
ei(h(jiit a corresponding concr'iitration of alumlnium- 
on. That ma^ occur in the pH'sein e ||)f much organic 
nattoj, for it is w'ell known that in the presence of 
ilmosf an\ h\droxv-organi(' compound aluminium (and 
erric) ions are “ masked.” Presumably (he alum- 
niuni, in such clrciimstaiu es, becomes part c>f a com- 
ilcx ele('tro ncgall\c‘ ion- (Orlainly it does not bcha\e 
hemic ally like 'the aluminium-ion. 

So far as 1 tan nsctrt.iin, tiie Californian and 
ivvedish st)i!s that havcj a higli hydrogen-ion c'onccn- 
ration which is without detriment to plant growth 
re all peat soils, and it seems likelv that the absence 
•f ** sourness ” in llu* presence of aciditv may be due 
b the elfci't of cert.ain organic compounds upon alum- 
nium salts I'his possibilitv is being investigated hen' 
md It seems to offer a solution of some other soil- 
tlant problems. 

The accumulation of such valuable data as that 
fiven by Dr. Atkins is, as that writer savs, necessarily 
low' Even at the risk of making it slow'er it seems 
mportant to remember that the* ultimate intcri)re(ation 
f such data is likely to he possible onlv in the light 
•f detailed knowledge of the soils concerned. I'he 
elation of h\drogen-ion concentration to plant growth 
s a relatively simple problem : the relation c»f the 
lydrogen-Ion concentration oj the soil to plant growth 
s a vefw' complex problem. 

* Norman M. CoMnRR. 

Department of Agriculture, The University, Lec'ds, 
September 17. 


1 of Science.” In Russia. 

; I..IKE the majority of people in this country, where 
nev\ s w^e receive about what is going on in 
Russia 18 often misleading, I know little about 
11 ^ 6 , working of the “ proletarisation of science ” 
wfiich 1^4 Boris Sokoloff wTites In Nature of 
^ But the omission by Dr. Sokoloff 
cOjnstrucHve detrtenta oi 
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concerned with spreacHng propag^u^dll 

shevisni ” than with giving an outlfe; ^ th^ 

features, gcxxl and tjad, of the attitude 

to science. 

The- paiticuLu construclivL* element to 
is the eflort of tlie Soviet ifovernment to 
fundamental conclusion^ of scientific th ought* '^wUhilTl 
the reach of the “ proletariat ” with the 
puipose of shaping the mental outlook tif the 
and es|j<‘ciaUy t>t the* rising genciation, m such ft 
that the standard of values in e\ar\du\ atfairs will he 
h.ased on a naturalistic interpn'tation o! man 's cnvlrOn^ 
inent and of his lelations to it. In jJinsuance of thte 
end the Soviet Goveanment lias alicady issued a Whole 
seiics of elciiKaiiary text-books (“ Estestvenno^Nftuch- 
naya Bibliot<'ka ”), which aim .^it i xplainbig the 
scienlilit position in teiins intelligible to tliC ” prolc- 
tari.it,” imuiy of whom have learned to read, only 
sinc(' (he adv« lU of HoKiievisin. They are wfitteu by 
scicniific men who have remained in Russia, artd who, 
likt“ most of our own men of science during War, 
have (emjXMarily suspended their “fice” rcSCtArchcs 
in order to t.ike pai t in wtvrk direi'ied to p^urticutar 
ends (.onsidoicd by the .Stale to be more imm^lAtcly 
important under the existing emergency. The stories 
includes such suhjrcts as “ How Man AfOsc, ” 
“Human and Aniin.tl Evolution,” ” 'f ho Origin of the 
Wuild,” “ WTat Chemistry and Phvsics Teach 'U«/’ 
“ rojiular Astronomy,” ‘Mh'ain and Spirit,” “Outline 
of the Ilisfoiw of (i(a>logical Rnowledgc ” (1;^ Rf6f, 
A. I’. Pavlov), fic., as well as tr.anslalions of 
‘‘Physic.d (ieograjihy ” and other biKiks. , > a 

It would be difticull to imagine the piescnf tSoSf^U- 
iiKMit ol any of tiu' nations of Wi'stern or'Caiitfal 
lMiioj)e, evincing such a faith in scit'nce, .a^ ahlft to 
bring .ihout the “I'hange of lu aii ” on wdiich 
a mw\ stK'ielv could be founded, (hat in thfJ ruldst of 
;dl the honors of f)loi'kade, invasion, and civil , War 
its publishing depat tment w ruild issue broadcast -to 
th<' “ pi ok t.u'iat ” a whole library of inti oduCHdth^ to 
scientific tliouglif. 11. Uysn-.R 


Bees and Scarlet-runner Beans, . \ 

I HWi bci n mill h interestiid h\ Mr. hietrfo^ J. 
Low e’s haters upon this subject in Nauke (Aufeujstla, 
lU-Jo, and July jS and August ii, ipil), 
been led b} (hem to observe the runner beaus iff jtfty 
own g.irdcMi, which lies fourteen miles to thu fforthiwfest 
of London. M\ experienee dillets somewhat fr6jxi-#r. 
Low'cbs, and may bo worth rccoiding. AlthottCll I 
searched diligently (lirough the whole J 

did not, until Sepicmhor i, find a single opcn'^fo^cr 
that had not been piciced tfirougli the base of the 
eoiolla by the humble-bees in the way described. 
Duririg the drought thiTo was never more thaA an 
occasional pixl, although the plants were strong a|id 
the flowers very abundant. But after the rain which 
fell on .August 17 |>ih1s at once began to form, freftiy, 
and (here has bei n a plentiful and contlnurtis crop 
(w-er since. I then examined the withered petals 
clinging to the young pcxls, and found that fhc«(^ 
h.id always been i)ierced at (he base. ^ . 

It is clear, therefore, that the evil practicf; of the 
humble-bees dr>es not necessarily lead to 


and may possibly not do anv harm at all ^ ' 




droughty is indicated as the direct or indirect of 

the initial failure of the crop. Now, in niid- 5 f?ptetTi- 
her, the huiublo-bees do not come out so 'edriy* dild 
in the morning I have found a very 9mailvpri^p#tk>ff 
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The Kortnan Loclcyer Observatory. 



, Uy ViiOF. H. H. 

AN observatory he run on the co-v^perative 
^ principle or as a jouR stock compan> ? I'he 
idea i$ a novel one, but it Is the function of .science 
to experiments, and the tentative b<‘g^inning;s 

of the experiments in this directon are not un- 

promising- 

The reasons lur e.stciblishin^ an observatory at 
Salcdijjbe Kegis in the fust instance need not, 
perhap 9 f at the present moment be recalled, j 
to reeo^iiise that the ohservalor)^ exists, i 
is well equipp(‘d with instruments and an e-xccllent 
climate, and lias an ellicient, though small, work- 
ing staff; it has, moreover, the advantage of a.sso- 
ciatibri with a -n at name, tlie brightness of which 
promises to shine out more clearly as the dust of I 


Tukner, F.R.S. 

Jn the two years which have elapsed since that 
meeting events have moved quickly, at any rate 
in some ways. First, thtre has been at least 
one other visit of importance- -Mr. and Mrs^ 
Fvershed were able to spend sufheient time at 
Salcombe Regis to report very favourably as to 
obseiwing climate. Their experience in judgin]^ 
climate is well known ; we need only recall thi6 
exp<‘dition to Nelson {New Zealand) in connection,' 
with the offer of Mr. Cawthron to found a solar 
observatory, and the several expeditions to, 
Kashmir wdth their varying- fortunes. From these 
adventures has emergecl the conviction that a moist 
climate is pieferable to a dry a conviction which, 
although at variance witli some conclusions^ 



Ft«.. I. — Norm»n L^kyer Observatory. 


Tb* Frank MrCkan dome on the richt and the Kensington dome on the left. 
View looking *oulh-wc\t. 


ContrOvcr.sy i.s swept away by the fresh brcc/es 
of mddern research. 

Years before anyone else, Norman Loi kyer sug- 
gested that there was an ascending and de.scend- 
ing scale for stellar temperatures, which is now 
the ^^rthodox modern view. It is true that the 
modern recognition of this charaeteri.stic of stellar 
evolution is based on grounds differing from those 
chosen by Lockyer for the erection of his theory, 
andlhe difference might have been vital. We owe 
ftoF Eddington a debt of gratitude for stating 
fearlessly that the difference is small compaicd 
with the sa^mencss, and it is matter for congratu- 
lation. that this recognition was forthcoming, if 
not attually in the presence of Sir Norman 
Lockyer, at any rate in the presence of his familv, 
who were able to carry the account of it to him 
almost Immediately. None of thOsSe who were 
preseat Uie little gathering at Sidmouth which 
followed tbe meeting of the British Association 
at Bou^heni6uth In 191^ are. likely* to forget it* 


adopted in recent years, returns to the views of 
Sir William Herschcl, v\ha has recorded the mag.- 
nificcnce of a night for observing when the dew 
had been so heavy that those who slept while he 
was at work could not believe on waking that 
there had not been heavy rain. The satisfaction 
of Mr. and Mrs. Evershed with vSalcombe Regis 
is, therefore, in keeping with their previous conv, 
elusions; it seems even possible that when they 
leave Kodaikanal and return to England presently j' 
(an event which we shall regard with mixed feel- 
ings) they may even select Salcombe Regis , 
their next place of work; but that, of course, iS'v 
still to be decided. , , 

Another visit to England, though not actualty,,^ 
to the observatory itself, has been also attended'^ 
with happy results. Mr. W. S. Adams, of 
Wilson, was in England in 1919 on his way to iad? 
from the Brussels Conference ; , it was natut;®}. 
-consult him abouL the work of tJw 




and dasiii- ; ISi^n jiV^ehted to tbe oiisWvfttoiy fey> bi5 sons 
fyingf^ tiwm ori Lbc'kyer's principle of classilicat ion, i’Dr. McCIean’s own work in classiiio^tion oi 


iidanDS suggested at once that it might be pos- 
sible to ^measure the spectra in the manner he has 
developed for the determination of the absolute 
magnitude of a star» from which its distance 
might be deduced. This suggestion has been 
taken up at the obsei^atory with \erv creditable 
success. It is obvious that to take up new work 
of this delicate kind involves much preliminary 
experiment ; the method depends essentially on 
estimating the relative intensities of pairs of lines 
in the same spectrum, and the uncertainties at- 
tending estimates of intensity arc well known; but 
these difii<'ulties have been courageously faced. 
We may quote a senteni e from the last report 
'*A wedge has bi^en designed and constructed for 
this purjMJSc, and a preliminary scries of measures 
’made to test its suitability. This method ol 


spectra, especially for stars in the southefp hemi* 
sphere, arid his measurement of some o^sthedi by 
which he discovered for the first time th% tjsicUt- 
etu'c of owgen in the stars, aia* matter of histpry ; 
and it may safely he asserted that if he were afive 
to-day to make a choict' he c(uild s(‘arccly* h&ve 
found work for his old lt‘lcs< opt In elosef COn* 
formity with that which il i xci nted iu his OWn 
capable hand.s. 

His sons have throughout shown a frlial in- 
terest in tlic observatory, and flunr share in thC 
endowment of it has been very generous; but th^re 
arc natural limits to private nuiniricence, or at 
any rate to llu‘ purses ot one or two individuals, 
and if the ohserv;Uf)ry is to prosper as it deserves, 
further iiclp, which is urgently needl'd, must Ik* 
sought for (‘Isewhore ; and this brings us back to 



l-'iG 2 NorniAH Lotkjcr OhNci xftiury . OfTx r* and terrace, lookinp nojth 


measuring relalive intensities of the lines appears 
.to he quite satisfactory, and two reports on the 
work which have been sent to the Research Com- 
mittee have been commented upon very favour 
' ably,” 


Should this early promise be maintained, the 
observatory' will have initiated a line <T work new 
To England, and, indeed, so far as we know, new 
ev'erywhere excepting at Mount Wilson. Mean- 
, time the former work of classification will not he 
i^n^glected, and will possibly be extended by adding 
^accurate determinations of the Harward classifica- 
tion for comparison with those of the Lockyer 
classification. Such a systematic comparison must 
be of great value for arriving at a final standard 
; :$ystem, whatever that may be. 

^ ^ is a special pleasure to reflect that this work 

cjoselj^ . with the ideas of the late Dr. 


llu; question with which we started viz. Caq an 
observatory, and (speciallv can this particular 
observatory, be run as a joint enterprise? The 
idea was put forward first in June, 1914, but the 
war brought inevitable delays, so that Only re- 
cently has it been pc^ssilfle to face the situation 
definitely. 

The quickest way to make clear the natutp of 
the suggested new departure is to quote the fpl- 
lowing sentence from the little handbook compiled 
by Major Lockyer (OJ.) giving an excellent 
, account of the observatory: “Anyoiufcan further 
the interests of the observatory by joining Ihe 
corporation, either by suhsenhing a guinea St year*, 

' and thus becoming an annual member, or by pay- 
I ing jol. and becoming a life member.” Com- 
I munications should be addressed to thft. houbraty 
I secretary, Capt W, N. McCIe^n, t .Oruslow 

Gardei^, ^opclon; There are of course,* 
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the executive cooodl of tiirteen hamts, hod a 
re$eai"ch tommittcc of four names (the Astronomer* 
Royal and tiie professors of astronomy at Cam- 
South Kensington, and Oxford) prepared 
to give advice on scientific matters; there is a]su 
a most distinguished list of eight foreign members ; 
but it is the hope and intention to make the direc- 
tion as democratic as possible, if members of the 
corporation are ready to manifest an interest m 
the affairs of the observatorv. 

Wpat are the [irosjxcts of ^ueh a novel method? 
A Uttje rellectinn suggests at once a few dirt‘C- 
tions in which advaiues may be made, and we 
may trust the future in this as in other scientific 
work to open up new a\enius. W'e may begin 
with the well-lstiou n and widespread desire of 
mapy people to lia\e opportunities of using a 
lairjy large telesropc; they cannot afford to 
possess one, and perhaps are not prepared, even if 
thfcy could alfftrd the instrument, to lace per- 
manent work with It; hut they would welcome 
the possibilit) of work tor a time with an instru- 
ment ot some size w liu h they need not purchase. 
Existing observatories ('an scarcely meet this 
desire; thev have their own woik to do, and their 
Staffs are not generally more than sullicient to do 
it* Recently the Astronomer R(^yal has geiior- 
‘ously, placed a large telescope at the dispersal ot 
some well-known amat(‘urs on a spetjal occasion, 
and it mav he [lossible to extenej this lourtesv 
turther; but it is .i,i entiuh new departure, and 
may find natural limits. At the Norman l.ock\er 
Observatui) there are as set no limits to the possi- 
bilitie.s, ex( ept tlu' smallness ol the stall, and 
should ihere piove to be a real demand f(.)r oppor- 
tunities ol wwuk lor <i lew months the arrange- 
mQjptS are as vet fluid (muug'h to meet the demand. 
Of course, the expenses must be met, just as must 
those of any other .S( lentilic so('iety. At present 
the number of members ot iIk; corporation is 
limited by the constitution to three hundred, and it 
is Obvrous that the normal sub.s(Tiptions, even 
wh$n this limit IS reached, which is not so 
yet, would be tar from sutfu ient, wdthout generous 
donations, f(.)r the upkee(} of the observatory. If, 
however, the corporation could be extended to the 
dimensions of a scientific societv , the cjuestion of 
expense might find an answer, it may be con- 
fitkjnlJy asserted that those who made tlie experi- 
ment bf wavrking at the ob^etvalory for <i week, 
or a month, or a vear would enjoy the experience, 
Sjdmouth itscll is a well-known resort, and the 
observatory has a splendid outlook. 

It is by no meanv necessary that the work 
Selected by a visitor should be confined to night 
work. There are spat ious olbKes and computing 
rooms, in Vhich a piece of photographic measure- 
Jnent, or of (omputational work, or even literarv 
v\ork, could l)e ('arried on m pleasant and healthy 
surroundings. 

There may he manv who are desirous of the 
kind , of holiday whieh will lake them into new 
surrouiidings and yet can be combined with work 


Of They possibly -have 

idea to be tested for which their own bomb scarcely 
provides a site. One of the conspicuous advan 
tages of the Norman Lockycr Observatory is its 
splendid expanse of 7 acres, where even a large 
experiment could be conducted without interfer- 
ence with existing plant. ^ The horizon is quite 
clear, the library anij other buildings having been 
pla<'cd under the brow of the hill so as not to 
obstruct it. 

'I'he sight of this wonderful amount of space is 
enough to raise envious thoughts in the breasts, 
of those who have to struggle with lack of room, 
and is apt to start various trains of thought.^ 
W hat is to happen to all our astronomical libraries, 
already full to overflowing, in twenty years’ lime? 
.Shall we not be driven to the selection for 
preservation of a tew representative lines only, 
seeking references elsewhere when they lall out- 
side these lines? 

riie idea of a comprehensive central reference 
library thus sug^gests itself. At present it exists, 
hidoed, at the io(.)ms of the Royal i\stronomical 
Society ; but space in London is limited and valu- 
able, and the time may come when it must be 
nought elsewhere. The broad acres at Salcombi^' 
Regis may find a use of this kind. A case nearly*' 
analogous is that of astronomical photographs. 
There is m England no gr(‘at rclerence store such' 
as that <it Harvard, whore qiu'stions astro- ' 
nomical history ma> be settled. 'rh(')sc of us who 
have profited by this great rcsoun'c of Harvard 
have at times frit a little ashamed to draw on ^ 
7 ransat lant ic ('ourtesv without doing soniething 
in return. I Ik* characteristic any collection of 
tile kind is grovvtli — iairly rapid grow lli— and here - 
again the broad acres have their attractions. 

But th(*se an* visions of the future. Returnii'ig 
to the more pravtical priscnt, we mav rema/k 
that those who u.se the oliservatory should certainly 
include research students from the universities or '> 
elsewhere*, espe*cially those who may wish to be-, 
come acquainted with the particular work being 
done at the observatory, as above outlin(.‘d. The. 
goodwill of the staff I.ks already been manifested 
to (>ne such student, and they are [)rep.iring to ' 
receive another. Here a^ain there is an absence 
ot prescrilied conditions which ran .scarcely attach, 
to universities themselves. 7'hey must in self- ‘ 
d( fence make conditions of joining the univ'crsity, 
or some equivalent, which may not he convenient' ' 
to the intending researcher. No doubt the Norman 
Lockycr Observatory will expect some quid pro.' 
quo if It is to continue to exist,, but the conditioHsv 
are as yet to be fashioned. It i.s for those whof' 
join the corporation, if they will, to determine,/ ' 
for instance, whether membership shall ('arry with;/; 
it the possibility of recommending a friend tO^Vr 


the privileges of the observatory, and on whatlV 
terms; indeed, the possibilities are so wide 
even to give representative instances may 
the appearance of narrowing them. They 

which, ,lhe7 could ■ scarcely d .0 it, an hotel err' in^ r^her 



s .... ■ 'sr 


ttt ■ '--v-r.... — 

itt^ Of iJi^fnan who has never 
thi ftioon throug^h a telescope/* This is 
Wltrrcely possible with the present small staff, but 
iif ways and means could be found it would be well 
■worth while far other observat<^ries to be among- 
the subscribers to the corporation, if they coubl 
thereby transfer a p|rt or the whole of their 


I enibiirriissm^tts frofn* sigfhtseers. |t ^Hh rt- 
I ‘marking that the siuiation of the Normftt^ l^kyer 
j Observatory would probably attract thife ty(>c of 
I \lsitor, who naturally expects to dinib a tOWer 
I or a hill, and would not be disappointed. |}ot we 
I should prefer to lay stress on ilu* more. ifCfiQUS 
1 uses of the observatory • ' 


The Oxford Expedition to Spitsbergen, 1921. 

Ohm jhoi oc;ical Oiisi k \ ai Ke\s. 

Hy tile Rkv. h . C. R. Jol hijmx (L^adtT of the hXpeiliiion). 


]/r HOUGH the C(^>lle('tions niadt- b> nieinbers 
of the expedition have not vet been worked 
out, it is now possible to form some idea of the 
extent to which our knowdedge of the SpitslxTgen 
group has been inc reaj^l^d by the Oxford l"xpe<li- 
tion of 1921. Owing to dilliculties (Mused b\ 
industrial unrest both in England and Nor\\a\, 
the original plans had to be considerably modilied, 
and it was agreed to carry out a biological survey 
of the southern* half of Bear Island, with special 
reference to the ornithology, before proc'cedmg to 
the w’est coast of Spitsbergen 

Practically no work of any importatu'c in tliis 
3 eld has ever before been undertakem h\- I*Miglis)i- 
iien, and no ('ollections from here exist m an\ 
British museum. The only important works on 
the ornithology of this most interesting, but 
jomewhat inaccessible, spot are Swcnandc'r’s 
“ Beitrdge 7ur I'aiina dcr Baren-Insel, ’’ [lublislu'd 
in the K. Svenska \'el- \kad. Handl., Bd. \x\i. 
(1900), and some passages in the great work of 
Koenig, “Avifauna Spilzbcrgensls ’’ (lOti)- 
Swenander \isited Bear Island in i8f)c), and 
recorded tw^cnty-lwo spc'cies, while Koenig 
increased the number to thirty-six, but some of 
these rest on rather dubious e\idene<*. 

The northern half of Bear Island is flat, and 
covered with innumerable lagoons, but the 
southern half is hillv, and the coast line* consists 
almost entirely of bold cliffs, wliic'h are the resort 
of millions of sea birds. It is this portion of the 
island which was investigated hy the expedition. 
Two hitherto unrecorded breeding species were 
recognised in and both cases are of qieat 

interest as filling up gaps in the distribution of 
the species concerned. Additions were also made 
to the list of casual visitors, but more important 
was the acquisition of a scries of nearly eight) 
.skins of breeding species and more than 300 eggs 
.from the island. Equally \aluablc are the bio- 
logical notes on the share of the sexes in irn uba- 
't;ion, the courtship and breedinir habits, of which 
vvery little has been recorded in the case of these 
/^rctic species. 

U vActual work on the wSpitsbergen group did n<jt 
begin until June 25. Here, again, it must be . 
.^remembered that the latest English work on the | 
btnithology of Spitsbergen is Mr, Trevor Battye’s | 
ipi^C^rJn 1897, PP* 574 “^^- No series of j 

pret<?qsicm to complt^ter j 


ness exists in an\ British museum. I he eggs of 
llie Barnacle (loose hav<‘ j^revioiisU been taken 
by only one expedition, \’i/. that of Prol. Koenig 
in 1907 and ickjS, and the tuclxe eggs then 
obtained wc-rc* the onlv wild-laid eggs known to 
N<'ien((.‘ till the present stMson, when tvventy-tw*o 
eggs \\er(‘ obtained hv the Oxfortl Expedition. 



[/'fioff), Sri4>H Gordon, 

F)',. I — Hed-thruuled t)i ver On ne^t 


Mr. |. S, Huxley’s researches on tlic cour|sbip 
of the Red-throated Diver (ColytnhuK stellaiun) 
(Elg. i) and the Grey Ph ala rope {[*halaropus 
juhcariiis) are referred to later, and need not be 
touched upon here. 

In Mr. Trevor Battye’s paper only IWenfy-nine 
species w’cre recorded from all sources,. ,^mce 
ih^n the total ha^ been raised to fifty^thrfeev and 
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certainty fo breed locally. Probably one of the 
most valuable results of the expedition will prove 
to be the additional light thrown on the breeding 
ranges of many northern forms, bor example, 
in , Koenig’s threat work only about seven definite 
(Kdirreitces ot the Turnstone (Arenaria inierprt’s) 
are rf‘f’ordefl, of which (v'.o ao' also mentioned bv 
Trevor^Jinttve. Yet in ic)2i not only were speci- 
mens actually obtamed from two localities in be 
Fjord, but also about nineteen pairs were met with 
breeding in one rcslrictc'd district on the nortli 
COastj and aflults. \oiing in down, and eggs were 
collected. lids clears up the; mxstery of the dis- 
tribution of lliis spc'c ic‘s, which is known to nest 
quite common) V in dreamland up to 82*^ 30' on the 
west side, as .ilo) in N()\a\a /eml\a; while up to 
the 'present no eld ails of breeding in the Spits- 
bergen grou[i have beam availalvle Similarly tlie 
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of these no fewer than thirty are now known with j presehCi^ of a large scr«fs of all the three 

4^ I 1 — f .L.*, geesi which nest in the group in the 

stage, thus furnishing excellent material tor 
study of the moults of these birds. \ 

The eggs are of equal interest, ‘ In every case ^ 
when a nest of any species of goose or duck ha^ 
been taken the down and 4‘athers have also been 
carefully collected. The eggs of Brania leucop$is[ 
liavc already been mentioned, but usedul series of \ 
those of B. }>ernicla and Ariscr bfaikyrhynchua . 
have also been taken. No eggs of the Putiin from 7 
wSpitshergen exist in collections so far as we ar^'v 
avvarc^ and even Koenig’s expedition failed to' 
obtain any; but there are four in the Oxford,'^ 
Expedition’s collection. Mandt’s (hiillemot 
(Ijrid f^rylle tuamitii), drey Phalaropc [Bh. julB 
luriusjy Purple Sandpiper ( 71 . tnuritima) (Fig. 2)^ 
and 'rurnstone (A. inierpres), are all represented 
in the collection, whip t\W) authentic clutches of' 
eggs of the King Fider (Soma- 
ieria spcctahilis) arc of especial ' 
value as furnishing trustworthy 
data for the description of eggs-, 
and down. 

In one respect the expedition' 
w’as unlucky. The Spitsbergen 
Ptarmigan [iM^opus hcmilcu- 
curiis) w.as absent in 1921 from 
several districts where it was 
plcnllful in 1920. Feathers anti 
tlroppings of the previous year 
were seen in hundretis ; e\cn 
Iragments of last year’s ej^g^s 
were found, but the birds were 
absent from their old haunts. 
l\>sNibly a migratory movement^ 
due to the open weather of the 
winter of 1920-21, may have 
l)ecn the cause of the absence of 
these birds, but our knowledge 
ol this species is too frag- 
Oienlarv at present for us to • 
hazard an opinion. 

It must not be imagined , 
that even now' the ornithology 
has been worked out. Phe 
















Kl(. 'J.- >aiidpipt-r o« nest 

Dunlin {luoUii (dpina), hitherto known solely 
as an occasiim.il visitor, has iiow' been shown 

to breed in at least tine <listrlct, Delinite 

luformation as 1(^ the northern limit of the hreod- 
ing grounds tjf the Kinged PIovct {Charadrnts 
hlfiUcida) and Ihr ncsling-iang(‘ nf the Barm'u le 
Goose {Brantd hmcop^is) are also now available 
for the first lime. 

The‘' skins obtained fiom Spitsbergen, nr.irly 
two hundred in number, are particularly intert st- 
ing from the fact that thev include a number 
of young birds in down plumage, su('h as 

Turnstone {Arrmirid interpret), (ir<‘v Phalarope 
{Phetlaropiif, fidu arius), Ihnk-footed Cfoose 
( 4 n^er hnu'hvrhy}ichus)y Little ,\uk (Blotus 
u/fc), Glaucous Gull (TMrus hyperborciis), 
and' Brunnich’s Guillemot (Cna loidvia), which 
are little knowm and not represented in most 

' collectlorift: /^rpther valual^lc point is tbe. 


[Photo, Srlon Cordon. 


of Spitsbergen 
eastern side can he reached only in favourable 
seasons and late in the summer, and even then 
ice conditions vary from day to day, and thC' 
explorer may have to beat a hurried retreat or 
run the risk of being frozen in. Naturally its 
secrets can be disclosed only very gradually, and. 
probably always very imperfectly. Even among i 
the birds of the wx'stcrn ( oast we meet with prob- 
lems which still await solution. We are still in, 
doubt as to the status of tlic Snowy Owl (IVycfetP' 
nvetra), though the weight of evidence points to 
the probability of a few pairs being resident and^ 
more or less parasitic on the Ptarmigan. The' 
long-tailed Skua (Stercorarm.<> lon^lcaud us) is also / 
something of a problem, and the evidence witb'^ 
r(‘gard to its breeding not cjuite conclusive; aiad,-* 
there is ev idently a good deal still to be 
aSv|P,the.Saiv4crii^^ng alba).^, It is 
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t|ie m^t^eml broug^ht ba.ck by the expedition . 
EH also help to clear up the vexed question as to 
e races of the FutTm (Fralercwia arciicu), as to 
hich there is much division of opinion. 

ScHiie interesting observations bearing on the 
xuai selection theory were made by Julian S. 
uxley on the Red-throa^ Diver (Colymbus s tel- 
lur), confirming and extending the conclusions 
ached by him in his paper w the courtship of 
}dkeps cn'status (Froc. Zool. Soc., 1914). After 
t birds have mated for the season, elaborate 
.urtship ceremonies fake place between the mated 
dr. At times the two birds swim near each other 
fth necks arched and the open beak half sub- 
erged, uttering a special cry. At others, one 
rd will dive all round and about the (Uher, 
)mctimes emerging almost vertically from the 
ater, as docs Fodiceps. d'he active performer 
I siK'h cases may be eitlier the male or the 
male. 

There thus exist, as in the Crested Grebe, inulual 
iptial ceremonies. The bird's bright colouring 
u! S[)ccial nuptial activities are connected with 
le bird’s sexual life, but not secondary sexual 
\aracters — epigarnic, but not sex-limited. 

Of particular interest were the observations 
ade on the period during which the birds are 
?parating into pairs for the season. At this time, 
KJ, they indulge in special ceremonies, in which, 
.nvever, rart'ly two, but usually lliree (or even 
lur), individuals participate Ibe birds submerge 
le whole IxkIv with the exception of the hre.ist ; 
le neck is thrust slightly foiward and lln^ head 
eld out, so that the appearaiua' is that of a minia- 
ire Plesiosaur. In this attitude the birds plough 
iroiig*!! the water, as if running races. This 
;remonv was never observed later, and is ('er- 
finly c,onne( ted with the ('hoice of mates. Most 
‘markable of all, it a[)pcars almost certain that 
VO f<‘mal(‘s may thus “ compete ” for a single 
lalc as well as vice ver^a. In any event, jwa' h;i\e 
5 a new feature that in this species the niutiial or 
C'Ommon nuptial activities of the two sexc^ extend 
even into the pairing-up period, w'here, if any- 
where, sex-limited display and Darwinian^ sexual 
selection might be expected. This period w^as not 
observed in the previous work on Podiceps. The 
need for some theory of “ mutual selection ” to 
supplement the Darwinian theory of sexual tselec- 
tion is thus further emphasised. 


, ' 

Favourable opportunities for ofastervih^ the 
tial activities of PhaJaropes and Purple Saritlplp^*» 
in both of which reversed sexual (‘oloratit^. and 
habits occur, were unfortunately very tt is^ 

' however, sug-gested that (i) the pressure of ArctUt 
' life acts as an encoui agement to small size Ui thtli 
waders; (.») that, per confru, the shmt breeding y 
, season rc(]uires the eg*gs to be large, in order that 
their development may be hastiaied; this, in its 
turn, will limit thir reduction in si/t* ot the f<‘malc ; 

1 (3) the female will therefore tend to be big'ger than 
the male; (4) in almost all birds (exeluding Rap- 
teres) brighter colour of the male accompanies 
larger size. Presumably sizt*, pigauentation, and 
i ])sychologlcal activity art* all controlled together by 
the endocrine secretion of the gonad, ft i.s thus 
i ptobahh' that larger size of the female in these 
spei'ies will be assfx'iated with that type of meta- 
I holism whic h favours more* inttmse pigmentation ; 
(5) the more j.irotcctively coloured male could then 
more adv.mlageoiisly undertake inc'ubation. 

.'\ disiaission of this suggi'stion, however, would 
involve the handling of large bodies of evidence. 

It is, in any event, (Hi'ar that the condition has 
developed from one in which both sexes were sinti»* 
larly coloured, and both shared th(' duties Of 
I incubation. 

d'o sum u[>, w’c have lieia^ a series of ne.irly three 
hundn*d skins as well as about five hundred eggs^ 
together with full diarit's and held notes from mciU* 
lx rs of the expedition. It is hoped that the i‘<*portS 
on c<.)ne('tions will (lubody wh.it is .dreamy 

known ol the vSpitsberge n and Bear Island group* 
and provide us wath a d(‘j^(‘n(lal)h,‘ and han<iy 
manual on th<* birds of the arci\i|xdag(>. '1 he com 
ing ol lli(‘ oil engine' has .alre.ad) aftei ted thf. 
f.uina considerably, and f)»T>bably will do so t'Ven 
mon* in the future, and it is important to record 
the changes of the last ten or hft<‘en yt^irs; '' 
Koenig’s hne* work is bulky and expensive, afi^ 

' coiK'ise aei'ount of the bird life, emhexlying the 
results of the prescTit expedition, v\’ou]d be a most 
valu.ible work of reference as wa‘11 as a permanent 
' memorial of what is {)erhaps the only sc'rious orni- 
thological work undertak(>n by Kng^lish men or 
women in the Arctic since .Mr. Henry Pearson’s 
last vovage to Russian Lapland more* than twentv 
vears ago, with the sole exi'cption of Miss Havi- 
land’s adventurcnis journey to the mouth of the 
j Yenisei in 1914- 


The Present Position of the Thcor 


of Descent, in Relation to the Early Histofy 
if PlantsA 


By Dk. 11 H. Sccrri, V R.S. 


t T has long been evident that all those ideal of | 
^ evolution in which the oldt^r generation j 
ni^turahsts grew up have been disturbed, tr, | 
Iqd^cd, transformed, since the re-discovery lof j 
\s work aud the consequent developmant 1 


1 jfram the ttr#sict«ntial aildroeH deliy^red to Section K 
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of the new st iencc of genc'tics. Not only is the 
omnipotences of natural selei'tion ” gravely 
impugned, but also variation itsell, the founda- 
tion on which tlie Darwinian theorv seemed to 
rest so securely, is now In question. 

. The small variations, on which the natural 
relied so mutdi. have orovcd. fOt the 
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most part, to he merely flucttialionSr j 

about ti mean, and therefore inrapablc of giving 
rise to permanent new types. The well-estab- 
lished Varieties ()f the Oarwinian, such as the 
countless forms of Erophila venia, are now inter- 
^preted as elementary species, no less stable than 
Linnean species, and of equally unknown origin. 
The mutations (:>f De Vries, though still accepted 
at their face value by some biologists, arc sus- 
pected by Olliers of being nothing more than 
Mendtdian s<‘gr<gat(‘s, the product of previous 
crossings; opinion on this subject is hi a state of 
In fact, it is clear th.at v\'e know astonish- 
ingly little* aliont \.irialion. Dr, I.otsy, indeed 
proposes to dispense with variation altogether, 
QOd to Inul the true origdn of species in Mendelian 
: inherltahir v ariahilitv , he believes, 
.does not exist; new species, on his bold hvpo- 
, thcsi,s, arise by ( rossing, and so, as he points out, 
vye.may have an evolution, tliough species remain 
constant. dlius evervfhing apparently new 
depends on a re-i ombination ol factors already 
present in the parnils. “ | hr < aiise of evolution 
lies in the intin action ol two gametes of different 
constitution. ” 

1 am aware that very surprising results have 
bet‘n obtained by crossing. Nothing could well 
have been more striking than the series of 
Antirrhinum segregates which Dr. I.otsy showed 
US some years ago at a meeting of the Linnean 
Society; and now we hear (»f an apetnlous Lychnis 
pfoduced bv the crossing of normally pctaloid 
rnces. W'e do not know vet to what extent that 
sort , of things goc's on in Nature, or what c'hance 
such segregates have of surviving. Still, if one 
may Judge hv Dr. I.otsy’s expeiimental results, 
ample material for natural selection to work on 
might be providi'd in this way. 

Ur. Lotsy s theory that new species originate 
by Mendelian sc'gregation, if true, would have the 
advantage that it vvcnild make* quite plain the 
meaning* of sexual leproduction. Hitherto there 
has b<'eii a good deal of doubt ; some authorities 
have held that sexual reproduction stimulated, 
others that it checked, variation. But, if we 
eliminate variation, and rely solely on the pro- 
ducts of crossing, we get a clear view — ‘‘ species, 

I’lS well ,i.s individuals, have two parents sexual 
reproduction can alone provide adequate material 
for new lonns, and can pr<n idc it in unbounded 
variety. 

Again, though Dr. Lotsy himself is far from 
sanguine on tliis point, the crossing theory might 
be helpful to the evolutionary morphologist, for 
breeding is open to unlimited experiment, and vve 
mtght hope to h’arn vvliat kinds of change in 
organisms are to be expected. For example, the 
Lychnis experiment shows how* easily a petaloid 
race may become apetalous. Suc'h results might 
Uftimately be a great help in unravelling the 
course of evolution in the past. We should gam 
an idea of the transformations which might 
actually have taken place, excluding those which 
were out of the question. At present all specula ' 
tion ‘ 
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itself t$ only an hypothesis, 
have to decide, quite arbitrarily, what 
variations ue think may probably have occurred 1 
in the course of descent. One need only recall; 
the various theories of the origin of the seed frdlir, 
the megasporangium to realise how arbitrary $uch 
speculations are. ' ' , 

But, while recognising c'crtain advantages ifS^ 
the theory of the origin of species by crossing/ 
It IS not fcjr me to pronounce any opinion,, 
as ^ to its truth. It is onl) the preseh.ty 
position of the questioiw that coru em.s uk , 
to-day. Some modern geneticists believe 
there is evidence for mutation by the loss 
factors, apart from the effc.is of crossing. , 
Dr. Lotsy considers that such changes, if proved,';' 
can afford no explanation of progressive evoJilfjl 
tion. “ L volution by a process of repeated losses'J; 
is inconceivable.” It has, however, been pointed \ 
out by Dr. Agnes Arber, in her recent admirabliy 
hook on water-plants, that, on anv theory ofc. 
evolution, what organisms have gained in ’ 
spcciali.sation they have lost in plasticity.” Thi.< 

IS true, but it is not clear that this admitted loss 
of potentialities is the same thing as the loss of 
factors, in the sense of genetics. 

iurning* for a moment to J 3 aruin’s own theory 
of the origin of species by means oi natural selec- 
tion, the eilicacy of the latter in weeding out the 
unfit is, of course, still acknowledged, and some 
geneticists allow it a considerable rd/e. But there,, 
is a strong tendency in these days to .‘ulrnii natural , 
selection only as a “merely negative force,” and 
as such it has even been dismissed as a “ truism, 
Now Darwin’s great book was most certainly not > 
written to enunciate a truism. He; regarded ; 
natural selection ns “ the most important, but not,, 
the exclusive, means of inodiHcalion ” (“ Otigin of . 
Species,” p. 4). It was the continual selection of 
the more fit, the “ preservation of favoured ^ 
races,” on which ho relied, and not the mere 
obvious elimination of the unfit, and this great ' 
idea (so imperfectly understood bv manv of hiti ^ 
cenUemporaries and successors) he worked out 
with astonishing power, in the light of the changes I’ 
which man has produced, vvilh the help of 
own artificial selection. 

It may be that the theory of natural selectioiv / 
as Darwin and Wallace understood It, may som» 
day r/)me into its own again; certainly it illumi-' V 
nated, as no other theory has )et done, the great- 
subject of adaptation, which to ^ome of us is, aridc.< 
rema the chief interest of biology. But id y 
our present total ignorance of variation’ and douWi: 
as to other means of change, vve can form no T 
idea of the material on which selection has had'forv ’ 
work, and we must let the question rest. 

For the m'omcnt, at ail events, the Darwiniaii'/' 
period is past ; we can no longer enjoy the 
fortable assurance, which once satisfied so mmfk' 
of us, that the main problem had been solved-^^^**'^ 
is again in the melting-pot. Bv now, in fact ^.4 
new generation has grown up that knovVs 
Darwin, ' . ’ i 
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it; iact of faith, 

> there i« 1^0 ^tcmative, iind, after all, the evi- 
iiice of palaeontology Is unshaken. I have 
k>ught it fair to lay stress on the present state 
uncertainty in .all that concerns the origin of 
pecies. On another (X't'.islon I even ventured 
Speak oi the return of “ pre-Darwinian chaos.” 
^ut otil of thi'^ cliaos d<?ubtle.ss light will come, 
-ast >ear, during a joint discussion on genetics 
thd palaeontology, I specially rcinembcr a remark 
«• M iss Saunders, our then president, that 
^dendclism is a theory of heredity, not of evolu- 
caution not unnecded, though, as the 
• crossing hypothesis shows, the connection bciwet n 
ihe two conceptions may prove to be a very close 
^c. 

!•. Gcnetii's is rendering the greatest service to 
-biology generally in ensuring that organisms shall 
be Uiought of as races, not as isolated individuals, 
Inere chemical and physical complexes, at the 
merev of the environment. The whole tendency 
loi modern work is to show that in living things 
heredity is supreme. An organism is what it is 
ij.by virtue of the constitution of the germ-plasm 
■'derived from its parents. Dr. Churcli says that 
“ the riK^re fundamental rea<'tlons, as expressed in 
i morphological units of construction, have been 
'established as constants be\ond any liope of 
’ change.” This statement is an important one 
• for the pala'ontologist, for all our attempts to 
trace descent rest on the assumption that, in a 
general sense and as regards certain well-cstab- 
f lished characters, ‘Mike breeds like.” 

The question, What do we mean by a 
, “species ”? is far too difficult a matter to discuss 
now. Whatever we may think of Darwin’s theory, 
his “Origin of Species” is at any rate a classic, 

■ and 1 believe wo cannot do better than continue to 
use the word in the same sense as Darw'in used 
it- i.e. essentially in the sense of a Linncan 
species. 

Th.it many Linncan species arc real units of a 
dehnile order is gencra!l\ admitted. Dr. fa)ts> 
hjfn.self dw ells on their distinctness, w hii h depends 
Oil their usuall) not intcr-crossing', and appears 
to be showm by the fact that among animals 
/^tTKimbers of the same species recognise each other 
such and habitually breed together. Surh 
Tictbitual breeding together under natural condi- 
tions is perhaps the best lest of a species in the 
tinnean sense. ” The units within each Linneon 
i=?:’Species) form an inter-crossing- community.” 
(Lotsy.) Me adds: “Consequently it is Nature 
itself which groups the individuals to Linneons.” 
These “ pairing communities ” have rei'ently been 
re-christened by Dr. Lotsy “ syngamcons,” a 
good name to express this aspect of the old 
Species.” 

do not propose in these brief remarks to 
venture on that well-worn subject the inheritance 
of acquired characters— i.e. of such characters as 
^r^Vgained during the lifetime of the individual 
reaction to the environment. There has 
atways biben a i^trong cross-current of opinion in 

our .Owh timcj,' 
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iti ititih of ** uncoh^eioui menrtory,” ^ 
ad\tocated by Samuel Butler add supposed oy 
Sir Francis Darwin In ids presidential 
to the British Association at Dublin. Froffesijpf 
Hcnslow, as we all know, is a \eleran chatnpibh 
of the origin of plant structures by self-adrtptAy 
tion to the environment. On the olher h^ndu 
some geneticists roundlv deny that any mheritanbc 
of somatically .icquircd characters i an lake pl^csifc'. 
Ill anv case, the evidence, as it seems, is still too 
doubtful and inade((uate to warrant an\ ccinclui* 
sion, so, howawer las< mating such sjhm ulatu>nft 
may be, I pass on. 

To bring tlu’se introductory remarks to a dose, 
wo see that while the thcoiy of descent (^r evolu^ 
li<m is undisputed, we really know' nothing (eilain 
as to the way in which new forms have arisen 
from old. During the reign of Darwinism 
commonh .issumed that lids had happened by the 
continual selection of small variations, and wc 
are no longer m a position to rnaki^ any such 
assumption. 

We have been told on high authority that “as 
long as we do not Ivnow how /V/n?a/u obcomtu 
produced its abundant new forms it is no time to 
discuss the origin of the Mollusca or of Dicotyle- 
dons.” (Hatoson.) Vet this is just the kind of 
speeulallon in which a jiala^ontologist is apt tq 
indulge, and if kej)t off it he. would feel th.nt 
occupation was gone! flow ever, so long as W,C 
mav believ(\ as already said, that, on the whaJe, 
like breeds like, that grapes do not spring from 
thorns or ligs from thistles, there is perhaps still 
sidlieient basis for some attempt to interpret the 
p.ist history of jilants in terms of descent. But 
(crtainh we have learnt greater caution, and 
must be careful not to go far beyond our factisj 
and, in jiarticular, to avoid elaborate derivations 
of one tvpe of structure from another wdicrc the 
supposed transitional forms hnv(‘ but a purely 
subjective existence; we have realised the diffii- 
<Miltv of tracing homologies. We may still be 
allowed to sock affinities, even where we ciq^not 
ir.ice descent. And though we may sometimes 
go a little beyond our tether and give rein 
1)oldcr speculations, there is no liaim done so lohg 
as we know what we are doing, and there may bc 
even some good in such flights if our scientific, 
us(‘ of the imagination serves to give life to the 
dry bones of bare description. On this subjtJct 
I am somewhat more oplimisti(' than Dr. Lot$y, 
who, abandoning his “ Stammesgeschichtie ** 
point of view, has dismissed all attempts at phylo- 
genetic reconstruction as ” fantastic.” 

There are some questions of the highest interest 
that at present can scarcely be approached in afty 
other but a speculative way. Within the Ma^st 
year or two new points of view have thu.s bectt 
opened out. For example, Dr. Chur('h’s able 
essay on “ Thalassiophyta and the sub-atJ*la>l 
transmigration ” has brought vividly befDr^.;\jl| 
the great change from marine to terrestrial fiffc 
Dr. Church puts the actual cor^uest of the’fehd 
in the foreground. We watch the lapd , 





the* rooted sea-weeds sivaceedirt^ the fre^ 
swimming plankton, and then the contin€f^ts 
alowly emcrj^^n^ and the drama of the trans- 
raig-ration, as the plants of the rock-pools and 
shallows fit thcrnsf'lvcs sle[) hv step for siib-aorial 
^Ijfe when the dry land appears. It is a striking 
picture that is thus displa\ed to our view — 
whether in all ris[)e<:ls a faithful one is another 
question; we must not espect impossibilities. 

, The doubts which have t)een raised relate' first to 
the assumed vvorld-wi(l<‘ o<'e.in, whic h seems not 
to be generally accepted by geologists. If con- 
tinental ridges existed from the lirst (i.e. from 
th^ original c'oiuiensation of watery vapour to i 
(arm seas), the c.olonisation of the land may have ' 
'followed other line s and have happened rc'peatedlv i 
Perhaps, after all, that would not greatly affect the [ 
bbtanieal risj)e('ls oi tlie transmigration. j 

Dr. C'hurc'h believes that the chief morphologi- ' 
CSil characters of the land flora were first out- : 
lined in the se.i ; that such rharac:ters were not 
n^wly assumed after transmigration, but that they ' 
merely rc'prescait an adaptation to siih-acrial oon- ' 
ditions (d a differentiation already attained at the 
phase of m.irlne phytobenihon (rooted sea-vvecds). 
At the same time it is not suggested that any 
existing class of sen-weeds can lie taken as repre- 
SCivling the ancestry of the land Hora ; the trans- ; 
niigrant r.wa's are, as Alga’, c'xtinet — -they may 
h.'ivc hi'on (irecn Algie of a higdi grade of organ- j 
Isation, on a level now perliajjs most nearlv repre- 
sented Ijy the highc'st of tlie Broun Sea-vvecds. 

'Thus the transmigrants, which were destined 
to bccxuTie the parents of the land llora, arc pic- 
tured ns already highly organised and well dif- 
ferentiated plants, which only needed to provide 
Ihem.selvcs with absorptive instead of merely 
anchoring roots, and with a water-conducting 
system (xvlein .md stomata) in order to fit them- 
selves for sub-aerial life, while, oti the reprcKluc- 
tive side, the groat change remaining- to be accom- 
plished was tlie adaptation of the spores to trans- 
port by air instead of by water. i 

Some botanists find a diflieulty in accepting the ! 
•suggestion that plants already elaborately fitted j 
out for a marine life could have survived the | 
transition, however gradual, to a totally different 
-environment. Such thinkers prefer to believe that 
lower forms may have been more adaptable, and 
that morphological differentiation had, in a great 
degree, to start afresh when the land was first 
invaded. ATy own sympathies, I may say, are 
here with Dr. Dhurch, for I have long inclined to , 
the belief that the v.isc'ular plants were, in all I 
prohubility, derived from the higher Thallo- j 
phytes. rhe view of the late Prof, lagnier, 
now so widely .icceptod, that the leaf, at least in 
the megaphvllous or fern-like vascular plants, was 
* derived from spe<'ialised branch-systems of a 
-tbaHiis. assumes, at any rate, that the immediate 
ancestors possessed a well-developed thalliis, such 
as is now known only among the higher Algae. 

The question qow arises, how far hav'e we any 
. evtden^ from the rocks which may bear on the 
\ NQ, 2709, yOL. foS] , 
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land flora? Quite recent discoveries, espebf^y 
those from the famous Rhynic Chert-bed, jWvi 
showm that in Early Devonian times ceryti|j| 
remarkably simple land-plants existed/ w'hich' jB 
general configuration were no more advanced th^'n 
I some very ordinary sea-weeds of the present daVy 
At the same time thc.'fe plants were obviou^^ 
fitted for terrestrial life, as shown by the preseueb 
of a water-conducting tissue and stomata, and^by 
the manifestly air-borne spores. These simple^ 
land-plants are the Rhyniaceje (Rhynia 
Hornea), while the third genus, Asteroxylon, 
more advanced and further removed from Uriy 
possible transmigrant type. ' 

Dr. Arbor was .so impressed by the prirrtitiiiJ? 
character of Rhynia (the only one of these gcnei^ii, 
then known) that he boldly called it ,i ThallophytCv 
while recognising, in respect of anatomical struc-. 
tiire, an intermediate position on the way tdl 
Pteridophyta. This is not really very differe'itf 
from the view taken by the investigators thetn^ 
selves, though they call the plants Ptcridophytes,; 
which they certainly are if we go by intorimj 
structure rather than external morphology. But 
if, as Kidston and Lang suggest, the Rhyniac^ 
“ find their place near the beginning of a current 
of change from an Alga-likc tvpe of plant to the 
type of the simpler vascular Cr)ptogams,” they 
must liave been very primitive Indeed, .md might 
even be regarded as fairly representing the true 
transmigrants which had not long taken to thC' 
land. 

It is true that the Middle Devonian Is much too 
late a period for the original Iransmigration (1 
believe there is some evidence for kmd-aniinal.s in 
the Lower Silurian), but one ma\ argue that some 
of the transmigrant forms may have survived as 
late as the Devonian, just as the Selaginella type 
seems to have gone on with little ( hange from 
the carboniferous to the present time. There 
must have been many such survivals of earlier 
forms in the Devonian period, if Arber was right 
in regarding all the characteristic plants of ^he 
Psilophylon flora as “much more probably 
Thallophvta than PtcridophytiC. “ There is, in 
fact, no doubt that the earlier Devonian flora- 1 $ 
turning out to have been on the whole tr)ofe' 
peculiar and more unlike the higher plants thab'.- 
wc realised a few ^ears ago. 7'he Early Devoni^ 
plants cannot usually be referred to any of 
recognised groups of Pteridophytes, and this iiit 
not owing to our imperfect knowledge, for it’ 1 $ 
just in those cases where the plants are rncKii 
thoroughly known that their unique systemati^! 
position is most manifest. Arber yallcd all 
plants in question “ Procormophyta ’’ — an 
priate name'. As Kidston and Lang point out ip 
their later work, the three groups — Pteridophy^ 
Hryophyta, and Alga — are brought neatN^fi 

together by the Rhynie fossils. 

Yet there is evidence that about the same p^i^‘ 
stems with the highly organised striicturfrAip^ 
Gymnospermous trees already existed, "'I 


r^tnt wbrk' on, 'the 


^ Sandfstoiie of Cromarty, is the 
S3I. Wc need muclh further investigation of 
S higher forms of Early Devonian vegetation. 
^ tve l^now enough to impose caution on our 
K^ulations. 

Rhyniaccm, at all (^^ents, vs ere leallcss and 
^tless plants. In one species of Rhynia and in 
the aerial stems arc entirely without any 
fep^jfidages, w'hile in the other Rhynia there are 
femispherical swellings, which have been identic 
ied by Arbcr with certain states of the spines in 
^^ilophyton. The emergences of J?. Gwynne- 
I'aughnni have been ‘interpreted as nascent leaves, 
MUfc rporc recent observations, sliowing their late 
listological origin, have rendered this liypothesis 
doubtful. 

In .\steroxylon, a higher plant altogether, the 
item 'iS clothed with quite distinct leaves, though 
hev are somewhat rudimentary as regards their 
mscular supply. Have vve, in these plants, and 
>thers of contemporary date, the first origin of 
:he leaf from a mere non-vascular emergence, or 
lad . reduction already begun, so that in 
[Ihyniaceie, for example, the leaves were in the 
iCt of disappearance? In the former case we 
ihonld be assisting at the birth of Lignicr's 
)hylloids, the microphvlls of the L\ copod series. 

But the opposite view may also be tenable. 
IVe have already seen that these plants have been 
•eferred both to the Ptcridophytes and the Thallo- 
^hytes ; they also show signs of Rrvophytic 
iirinities, and 1 understand that it has even been 
■proposed to include them in the Bryophyta, in 
ivhich case (nerv possible view will be repre- 
iented. 1’he Sphagnum-like stru(tiir(j of the 
"Olumellate sporangium or sporogonium of 
Komea and S|X)rogoniles mav justify the Bryo- 
phytic attribution, and it is then, of course, easy 
;o ex^^*i^d it to Rhynia. If wc were to adopt this 
opinion vve should probably have to regard these 
;imple Devonian plants as representing stages in 
:he reduction of the sporophyte to a sponj- 
jooium, the leaves being already nearly or quite 
qsti while the branched ihallus was still much in 
iXCCSS of the simple seta of ihe modern Mo.ss or 
hepatic. Naturally we know nothing of the 
^metophyte, so that the material for compari- 
idri is limited. Kidston and Lang, however, have 
recently pointed out that the presence of spore- 
:effads clearly indicates the existence of a 
^^.a^xietophytc, 

make no attempt to decide Indween these 
fiews. There can be no reasonable doubt that 
Psilophytales generally represent an earlier 
pj^se of cormophytic life than any of the groups 
iu^eiTJOUsly recognised. But we must not assume 
ail their characters were primitive. It has 
pointed out that the Rhvniacca"' were peat 
p^jpts, and that the peat flora is apt to be peculiar, 
such conditions it is not improbable that 
amount of reduction may have already 
though this is not the view taken 
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has wide bearings. It has kmgwcn ^ 

among the fos.sils of that period no 
fronds are found. Those remains which 
suggestive of fern-like habit consist 
a naked, brai>checl rachis. It used to be asSUitirt^;' 
that the absence of a lamina might be explaip^flfe^ 
by bad preservation. But, as Brof. Hiilli&l 
points out, the chief reason for condemning 
preservation as bad was the tact that a l.unina Wajtt 
absent ! . * 

The evideiK e really seems to ii^dlcatc that the . 
so-calIe<l fronds of that wigo did not possess a 
loaf-blade. As Brof. Hallo sav s ; ’‘In the 
Lower Devonian, hnally, we find frond-like slruc** 
lures bearing .sj)orangia, but no Ironds with 
developed lamina*. One can liardly escape the 
conclusion that the ‘ modified ‘ feitile fronds may 
repicsent the primitive stale in this ('a sc and that 
the flattened pinnules arc .1 later development, 
as suggested by Brof. Li;<ni<T. ” These nakfed 
tionds may. in fact, be regarded as the 
little-differentiated brancdies of a thallus. 

The evidence, as at present understood, 
to suggest that, in the earlier Devonian flbra, 
f(Tns, properly so called, may not vet have bi$eh 
in existeiK'e. The prede<'essors of the ferns wcic^ 
there, no doubt, but not, so far as ue know, the 
terns themselves. Vet it seems that highly 
organised stems of a gymnospermous type were^' 
already present at alxnil the same period. Thus, 
the evidence from the older Devonian flora, SO 
far «is it goes, materially supports the opinion that 
the seed plants ('.mnot have arisen from ferns*, 
for the line of the Spermophyta seems to hav,€^ 
been already distinr't at a time when true ferns ' 
had not vet appeared. 

The idea, which J once advocated, that the , 
Gym nosperms were derived,* through the Pterido- 
sperm.s, from the ferns must, I think, be ^iven Up, 
on grounds which were stated two years ago at ' 
the Bournemouth meeting of the Association. It is 
safer to regard the Btcridosperms, and therefore 
the seed plants generally, as a distinct slock, pfoh-’ 
ably as ancient as any of the recognised phykt 6f. 
vascular Cryptog.ims, and derived from sothe 
unknown and olilcr source. At the same lime the^ 
striking parallelism between the Bteridospermti 
and the true ferns must be recog'nised. Th0ae: 
vi( ws are os'^entially in agreement with those pteL 
viously expressed by my friend Dr. Kidstohe-^ ^ 

The significance of the Btcridosperms has per- 
haps been somewhat misundcrst(x>d. It nOW. 
seems that they do not, as some of us oricft 
imagined, indicate the descent of the seed plaht# 
from ferns, but rather show that the seed plants; 
pas.sed through a fcrn-likc phase ; they ran 
parallel course with the true crypti^g-amic 
and, like them, sprang from some quite eaim 
race of laud plants, such as Rhynie has 
to us. But the phylum was never any more 
like than the Pteridosperms themselves. * vC': V;t-| 
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^pe^nl^ (rt.*pro«,enting the e:irly phase of the .seed 
plants), the ferns, ihe Sphenophvlls, tlie Kqin- 
setaU's, and the f.vaopods. I'he^e li\< lines were 
probablv all well dttic I entiated in the L'pp(‘r 
Devonian flora. 

When u<.‘ ^el hack In the Middle and I.ovm r 
Devonian the <'asn is < ompk t< Iv altered Not one 
ot the hve plula is lure ( l(aarl\ laposinied, unless 
it he tlie Sp(, rrnnph\ ta ; tor tliese we liave tlie 
evidenre of appaiantlv \ innnsp<rni-hke stems. 
'I'hiis the 111 Id IS lilt .H>i>nlutel\ n[)en to spe< ida- 
tion. W'l' rn.iv im.i^ine < ither that the \afioiis 
phvla I iMO lull'd 111 '-nine earh xasiulai stnf k 
(dlusli .III d h\ file I'sii.ijiln tales), nr that the\ ran 
bac'k in p.ir.illi 1 lines to indepeiidi iit ni'ij^ins anmn'^ 
the Iransrnie I aiil Mp,a' and, juihaps fiirthei still, 
to sefiarale r<e i s nt pun Iv in.imie jilanis Hnth 
\icusate lepiisiulid m tin puhlie.'itions ni ii'oent 
aiithui s 

f)r \rlu r, m his “ l)(\niiian Moras,” main- 
tained die i.iiU' existeiu e of thri'e distiru t lines 
of desi c n( tlu .^phen()j)sida, I’lernpsid.i , and 
].)'enpsida. I'.eh nl the tiiree limes is desenlx'd 
as desi i lull il lioin 1 h.'iUnjdi v I ii Al^ie oi a distim I 
fvpe. 1 liiis Arhei’s \iew. w.is di i id('dl\ polv- 
ph\ letii 

] )r. ( Inn I li, fmin quite a dill ei nil jioinl of \ lew , 
artives at somewhat simdar i oni liisinns, hut he 
goes hittliei. lie sa} s ” Sjx akini; gineialls, it 
appeals safer to regaid a ‘laie’ nr ‘plixlum’ 
as th(' expiessmn (if a ji^mtip of nre.misms wliii h 
derivi'd tiieir s|)(s tal attributes liom the ((|iiip- 
ment o) a prc'iullng rpn<h, if not m one still 
ftjrther hai k', I'lnis all the m.nn lines of what 
is now land llnr,i must ha\e lu en ililbTenI iati'd in 
the tteidhir epoi h nl (hi* si .i (i e .is algal lines), 
as all alj^.il Inu's were dilteieiit i.iti d in the I'lank- 
ton phase I he ])nssihlltt\ is not in\«didat('d th.it 
existing groups of land flora ina\ Ir.ui* hai k iluir 
special line of progicssinn to the llagelkited life of 
the sea, wholly iiulependt nt I\ of one another 
(Ptei idopliN la) 

'I’lnis the idea ol indepeiuieiit parallel lini s of 
d(‘s('ent ;s (arrieci to its I'xtremi. limit. ” h.ach 
phvluir. goes bark the whole w.iv, without .my 
t'onnretinii with an\ tiling elsi ” Of course, this 
thorough-going poI\ph\lel)r conception is in- 
volved ui the doi trine .ilie.uly mentioned that 
morphniog ical ditlerentlat ion w.as altam(‘d in the 
.sea lulnii Ihe 1 1 .ansniig r .itlon 

1 ha\c I ifiul Dr \ibei and Dr Cluirch ;is 
independent i epri sental i\ es, .ippto.u hing the 
quf*stinn lioin quite different sides, ol the polv- 
phyletii,' or para!lel-phv la hvpothesis. d'he oppo- 
site view, of lonvergent monophyletic r.'ices, 
is also will supported. Ibof fl.illi , aflei 
speaking of the poNsihU* rt'kition of (he Iksilo- 
phvton tvpe to I.viopods mi one hand and 
ferns on the oilier, .idds : ” k'lom this point ol 
view the wliole pteridophxtic stiH'k would be 
nionopliv letic, tlu* l.yi'opsifla .iiid the Ptcropsida 
l)clng <leri\ed Irom a common form alrrridv vascu- 
lar. It would not thus be necessary to a.ssumc 
a {Parallel evolution ot a similar vascular S}'^lem 
alon^ two different lines," ' , 
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Kidston and Lang, in the light of thefr Rbvhie 
discoveries, regard Halle’s survey as “ a fair 
statement of the present ])e.iring of (he imperfectly 
known tacts ” J hey add; “'Die geological age, 
and succession of the Ikirly Devonian plants, are, 
on the whole, consistent with the origin of the 
various groups of va^culai Crvptogams frotn a 
common souicc'.” \\\‘ luivi* .'iltcady referred tp 
the bryophvtic' fe.itures, vvhith liave been recog- 
nised in the khvm.Hcxc Kidston and J.ang make 
use* of these to extend their tentative c onclu.sions 
to the* lb)oph\ta In 1 oncUiding their third 
memoir ihev sav . “ In l-ilivnia .md liornca WC 
have rivcaled to 11s .1 miu h simpler t>pe oj vasCU-, 
kii C'rvjUogam tli.m anv witli w hiMi we were 
previoiislv ai (piainicul I his f\[)( suggests the 
c onv < rgeni (• ot 1 ‘tci idophv ta and Prvophvla back- • 
w.irds to an algo'd stock Ihe loiow ledge 
Asteroxvlon I'onfirnis and i nnehes our c onceptjdll / 
of a more c onqik \ but an haii l\p<“ of the vascu- 
lar (Vvptogams, whiih supports (he ulc-a of tb(‘ 
divc'igc'iue ol Ihe gtc'.at i lasses of Pteridophyta 
from .1 common tvpe. and links this on to the 
simpler Khv nuu i-.c*. ” 'I h< nionopliv let ii' \iciW, 
though si itid willi apptopnale I'aiilion, could not 
be more' c leat Iv c xpi essed 

it IS evideiilK nnjiossible to deiide i'ctween t'hf* 
two theoiirs in Ihe pn s( til sfa(< of onr kilOW- 
Ic'dge ; we ate now onlv bi ginning fo .icquire 
scuiK I oncej)t 'on of the vegit.ifion ot Ifarl) 
Dc'voin.in limes Ihe disioveiv, Imwinir, of the 
(‘xisli nc e at that [H'mocI of in mu xpi i ti dlv simple 
rai c of vasinl.n plants to soiiu exuni [,ivours a 
monophvletu ml ei pi I't a 1 1011 '1 o ‘-ome minds, tOO, 

(he inijroil.nit points in wliuh all ixisTing Ptcrt- 
(lophvla, how c V I r chv I t stg agree will still suggest 
a c oinincm origin not loo n mote Vmong such 
( ommon characters mav lu meulioneil flu* alterua- 
(icui ol geniialioiis with tlu spoiojilute prc'domi- 
riant , the dev 1 li'jiment lioth of the spores and the 
scMia! organs; and the hisiologv, c's[k( lalK of the 
v.i.seiil.ir svstc'tn and the* stomata Die cnt 7 !- 
mimilv of ic jiroduetiv c* phenomena is explained 
bv Dr. C’liuri h i>n the pimuple th.at rc'produotivc 
phases are iru'vitaliK* and a^e therefore the same 
rn .all jihv],i .\ like explanation mav’ to a certain 
c'xt(*nt he .ip[)lic'ab]c to somatic fealuic's. some ,of 
whu'h mav be the nccc*ssarv i onsecjUCiK es of the 
sirh-.ic*rlal traiisinig r.ition 'ihiis <i polyphylet'ic 
hv])olliesis mav no donbl lu* justifu'd, but it 
urgentlv needs to be snjiported bv further evidence 
of the acln.d e.xisteni'c of separate stocks 
among the -c'.n liesi avaikablc* records of a land 
flora. 

Ihe studv of fossd liotanv has led to result]^ of 
the utmost Importance in v\'idc*ning our view, of 
the vc-gel.able kingdom and helping to complete 
the nalur.d system, to use Solms-I.anbach ’s old, 
phrase* emre more. One need mention only tlte, 
Mc*snzoic C) cadophv tes, the Cordaltalesy the 
Pteridosperms, the Palu'o/oic Lv copods . and 
Kcjuisetales, the Sphenophylls, and now, fUOSt 
striking of all, the Psilophytales, to recaiphow 
much has been gained. We have indeed 
of a,ci<^J:^mu^ated buf front,^ 
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>f the theory of descent they raise more qnes- of ob^icrvation. luit recent cries have 

:ions than they solve. In this acklress I Ii<t\e brought ns I.um' to lace with the i^^reat questions 

>ricfly touched on sorin' of the- mo's! i^cmral and ot ile'.unt anioni> frlanls. 1 low e\ er imperfect our 

:nOSt speculative problems in the hope of «!al<i ma\ be, l)o(b .1^ n ipncU llu' nn fhod and the 

in openinjt( for dis( nssicm. It mioht liace bt en ('our'^e of evolution, tlu’ [uolileiiis >n!:;i:ested, 

pore profitable to de.il in detail witii didinitr hats luw er ! heless, make indent il.nmstin om .1 ( tentiott. 

The Shackletoii-Rowett Oceanographic and Antarctic Expedition. 


I » \ I ) K- . 1 i I ( a I 

r HK Shi irkK'toii-]\.o\v<.'tt exptdilion, ibe pre- 
liminary plans ot wlmb w(>re outlined m | 
NaTOku for July y, p. Ooj, K-lt St. Kailu/iiu's j 
Pock in th<.' on Satin duv, Si jilembrr 17 , 

remained at Sheerm s^ loi a lew d.ivs to ^ompKt< 
the fitting of tile wiridess lel< ^ i .iphy ajipiii atns, 
and sailed Irurn 1 M\ mouth on Satindav last, 
September jq, at 5 p.m. 

So nineh pubbcalN has hi'ni ^i\eii 10 the ])l:ms 
and prospects ol this ('spedition, and such stiess . 
laid b) headlines and kui^c; t}{)(' on the inmoi 
incidents of prep<iralion and diqi.irtiiK', ilial one 
reader ini^ht be esMised jl he \iewed ii .ill as ! 
what, for lai k ol a more ainncnt and deiorous ' 
term, lie ini^dil Ik* templed to call a ineii* stunt, 
vVhile another ot a more genei oils disposii ion i ould 
scarcely be blamed for loolonj^^ on il as a .ure.it 
oeeanou raphand e\j)editi<jii. As a irniUin ol f.iit, 1 
it i:? de.siuned to be neither the oni* nor tin* oIIkt. j 
Thu {Jucst is a '.anv snudl vi’ssel, and she has ! 
started on a \er\ bi^ voyage, lull of dang^'t'^ •''uhI | 
risks that it is probable no ('omnnttee ol ,ueo- ' 
[graphical 01 naiilii'al c'xperts would reeomnu'nd ! 
any i^elccled leader to undertake; but no sm'b 
committee was {mated ov ( onsnited, iin<l Sir 
Hrnest Sliaekletmi beats on liis own Inoad 
shoulders all the ri sponsihilit y lor tin* pkiii ol 
the expedition, iho ( Iiok'c {>f his comradi's, and , 
the rip.ht with tlu.* \c‘rv real ddlK'nltics of ,i ; 

and lomantic adventnin* hAeii it no s( u-niilii 
results were aimed at, this i'(‘\ n al ol tin old spirit 
af maritime kniulit-er rant i v whiidi b.is mxiuorab'd 
:)Ur sca-histurv since Idi/alx'lhan {lacs is a tlnnu 
LO be proud of and urateful for in an a^r ol dis- 
:lhi$ion, low ideals, and lo\e of ease. 1 Ik* 
members of the expedition m< hide the most e\- ' 
aerienced polar c'xplorers and mc'ii wlio have beam 
rrainerl in the almost incredible bardslujis of mme 
jW'eepers, submaiancs, and “tj ’’-ships. 

Sir Ernest Sliac'kdetfin has, liowever, a v(r\ 
dear and useful programme ol scientirie wcvrk, m • 
A^hich he souglit tlie advice and secniied llie h(*lp 
of many authorities, mfludinu ilie Acirniialtv and 
the Air Ministf}, Ifc* has not tried to make tin- 
Quest's voyage a second C'haUcuc^cr expedition, ■ 
or in any way to antK'Ipatc the rc'newal cE the 
larg^Scale oceanographicml research ably sketrlicd ^ 
out by Prof. Herdman and wisely |X)stponed to 
a timbre convenient, and, we trust, not very far ; 
distant, season. The Oufst is fitted with the I 
latest tnachines for deep-sea soundings, and if her 1 
voyage is completed along the route projected 
the should be of great irpportatri<;«, espe* 
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I i.dl\ m the hhuivib> (jU.ulr.mt ol the* \iil 
Sonn* 111. IV Ik* m»'lnM‘<l lo doiilit tin' [mssibilil v ol 
taking ex.u l sonnding ^ Ituin so small a vessel in 
high sr.is, blit in tlu i.nlv dav s ol tc-lc'g i .ipli-eabli' 
sinwc'vmg witii the mndi'st .n>[)lian( t s exi ellenl 
n suits won* oblaiiu'd, m depths lar inon' llian a 
tlioiisainl fathoms, horn s.nling \ essi Is smaller 
than (In* (JiK’st. No snivc'vmg ship piobaliK has 
Itecni Ix'ittT c f(mp{H‘d lor lixing .nc urate posiiions, 
as II should b< possible to i.itc* (lie c hionomelets by 
wireless lime signals dm mg tiu' greaKi part of 
the <iuis(‘. I)('(ps(‘a Icanpi 1 at ui obsmvations 
and tlie c olid 1 1011 ol vv.itei sample's to be* pj I'ser v cd 
lor ( x.imm.ilion on shoie should also hr possible, 
d'lie si/<- ol ibe sln|> make's it bop»-l» ss lo attempt 
di‘C'p-sc*a dredging {ir tiawlmg, bnl shallow water 
diedgmg will no doubt be' e'arned oiit when (le'Cli- 
sion olK'is, and ihr iolle(tion ol jiknikton will be 
grealK I aeilit .ited liv iht' low liteboaid and cejin- 
ji.irativ <'ly slow sjieed ol the' ship. 

:\lne:h inteiest att.nJu's to tlie m<*leoi ologieal 
work to be done (jd bo.ird, and espe* lallv lo the 
nppei-.ur in\ c'sl igaLions lot which pMjv'ision lias 
been made by tlu* Me tcorologii al Olliic'. I'lie 
small seaplane' carried by liic (Jaest will be' very 
iiselnl 111 piloting the vessel in lee .niel in the 
se are h loi donlitiul islands ij it e an be [lUl to- 
ge'tlici sneeesslnlly and tiansleiied salelv Irom 
the ship to tlu* sea and bae l'. ,tgain , but tins part 
ol the* ( ejinjuiK'nt must be \ jewed .is an e-xperi- 
iiK'nl the- sue e ess (j| vvhieli is not to be aeeJaimed 
until It I). Is Ik e n piovcd. Magiietu. observalionS 
v\ill, it IS hoped, be made a spe'e lai lealnre of 
tile seantilie weak, .md fell* tlu* lir.st Lime, we 
1)1 la VC', .1 g v rose opjim oinjiass will be (art led into 
high Latitudes, w'lu're- ils mdu .itions should be of 
ixlieme value", .is llie- toulv should <arr\ tliu 
a< re)ss the ngion i>| maximum e h.mge of 
variation wheie ihe' ni.ig-(u tie lU'e eile is ol least 
value ( )p])()i Innilu s will doubtless oefiir lor 
magnelie work on u'c-lleees and peiliaps also 
on islands il local at trae'l lejii is not too 
strong, 

J lu' [>i'rs<jiinc! ol llie Ivxjiedit uai wms aimomu'ed 
as follow s : - 

Sii J-bfiest .Sliacklc'lon, leader and captain; 
C’.ommander Frank Wild, S('('onel-m-( omm.and ; 
C'ommaiuler h rank Whirsley , hydrogi .iplu r and 
sailing-master; Lu'iil -Command('r I). ( 1 . Jt'ffrev, 
navig.etor; Alajor A, II. Macklin, surgeton ; Capt. 
F. 1). A. Hussey, meteorologist; Lieu I . A. J, 
Kerr,*- chief engineer ; Major R. Carr, airman; 
Capt. G. DougliavS, geoloif ist ; Cant. G. 
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Wilkins, naturalist; Mr. J. C. Be^-Mason, photo- i the ship, and on leaving; Plymouth two additlona 
gra{>tier and kinernato^rapher ; Mr. (i. Smith, ' members were shipped for the first part iG)f th< 

second engineer; Mr, J. Dell, elecUru tan ; Mr voyagt! jn tlie persons of Mr. Gerald Lysag^ht anc 

Harold Walts, wireless operator; D Mm son, Mr. McLeod. Of the complete ship’s companj 
o'unner ; Ck j. fdceii, < r>oic ; Bo\ Scouts \. IL ol twenty ail told, no fewer than live accompaniec 

iVhxwiev and |. W Marr I he me inbtrs ol the Sir Ltnest Shai;kl(‘t<>n on his .\nlarcLic expeditioti 

scientific stall eiiunn rated al)o\ e will also work in the Kiiduriiinc in 1^14. 

Obituary. 

Dk W m iiK (jiioio.i Riolwooo. voI. jOj; “On the SiiiKture and I)cvel()])ment oi 

T'^R, VVALlI'.k (* 1\ 1 J ) )( )D, u hns(‘ sudden the U \ (jljranehial Skeklon and I.arynx in Xeno- 

de.ilh uMiinid on St pteinher 114, was born juis ..md i'lpa " (journ Jann .Sex'., \ol. 2O : this 
in London on I'tlnn.ux 1, iSoy. Ilf' was tdiuaUfl w.is liis thf'sis tor the D.Sc. degtee). He alsc 
at f'.nlield (iianinMi S» lujol, ol whu'h Ins talher, wrote on a new species e>f Cephalodise us fiom the 
Mr. W. Ki(kwoo‘l. was In .afiinastt-r loi man) (.af)fr Seas, and on the 1 ’U‘i obranoliia of the Ant* 

yeais. lie was at the l\n\al Colleg;e ot Sen nf< ari ti<' [Uisl 07:t’ry , .S( nSa, \us( ralasian, and 

from 1SS4 (o iSS^, ))('( online; *ni associate and ' Icna Xoi'a lexiieditiousj. His i hiel paper re- 

taking hist Oass( s in h(jtli biolog) anfl geolog}. laling to the I n\ erlel)i at a is the “.Monograph or 
Jn iSSS he iool< his 11 S< degree in the L'ni\ersil\ , the (olK ol tlic Lann'llibraiu hia “ (Pink Trads., 
of laindon, with tiist-ilass lionours in /Offlog}, , Kjo^); tins he illustrali'd by a sMies of modeks 
and in la fx'came D Se. In tiie naxinliine, in the itrilish Museum. His last pulihshed \vork 

in .Ma\, i(S.SS, he had been .appointed assistant ' is an important memoir, “On the ( 'ak ilk aLion of 
to the diifstor at tlu' llrite-h Mus< um (NaUir.il , tin' \eitcbial Ceiitia m 1h<^ Sliatks and Rays” 
JIistor>'), win re h< w<is emplovi'il in making the (I’lnl. d'l.uis,, hi llii*' Im was alile to show 

Wf>nderliii ol analoini' a! preparations i\- ^ that Hasse m his giaait work on the same subject 

hiblted 111 lh(' ( cnii.tl Hall ol that institution. In had “ o\ erestiinati’d the iinporlaiae ol tiu' disposi- 
ihis kiml of woik l)t Ridew ood w as walhoul rival, lion ol tlx valcilied inassi's and lamiiue in the 
his eNtraordm.irv m.inuat skill <ukI le( hnu al know- ■ <tnliuni .is a la\ononnc Inalurw” .\nother 
ledgi' Ixing supjik nu nO'cl li} a ihoiouglt gr<i''l> nompleled })ap< r on tlie (k \ c loj^ment t)f the 
of the prinniplcs ol morphologv and a close skull in the wh.iklionc wliaks Kunains to be 
accpiaintaia n \\ilh its liUratuK lie aKo org.in- published. 

ised and jin-paiid s(\er.il sjxeial exhibitions. Dr Ridfwvood was a man (d singularly quiet 

'among the most important Ix'ing the D.iiwm i and laUiimg dispetsition, w'hitdi ])erliaj)s m somt; 
Centeiiaiv !•' xltibil ion aixl the sciit's of [rrepara- 1 ('ases led to his re.il ( hai act er being niisimdc'rslood. 
lions ilhisl I .it nig the dilbrent modes ol lliglu m xXfMually his retuamce was ;i mask (overirig a 
the anmnil kingdom d his seius Is still on ( \- genuine kindliix'ss whxh often showed ilsclf in 
hibition, .md is an exi i Ik'ut ex.nniih' ol his work ■ tlx' gt<.at amount ol lionble Ix' would talce to hrdp 
h’or these .md other i xhibilions he pn'jfaud \alu anvone who asked lor Ins advice and assi.stance, 

able illuslialed guide-l)ooks. lb* severed his < on- During the war lx* droxi' a Reii ('ross ambulance 

nection with the Pritish Museum in 0)17, alter 1 m iT.mi'e for nearlv two vears. 
twentv -nirx’ viars’ service, his lesignation being I Apart from zoologv, Dr Ridt wood's cliief In- 
greatlv regutud hs his coDe.igix's. ten'st w.is m imisii' 1 fe was <m < vlrranely good 

In addition to, :mrl lor the most part rel.ating perfoi nx'r on the llute, and lor m;my vears wa$ 

to, Ins woik m the museum Dr. Kidewood pulv : .1 nx nrlicr ol various anrUeiu ondx slras, espe- 
lished a kmg siwies ol valuable memniis, mostlv ' ei.allv ot the* Strolling Players. He made 3 
dealing with lire <'orTiparat iv e anatfiiuv ol tin- 1 tlx>roughlv sclonlilic study of his favourite Instru- 
Vertebr.ita. Onlv some of the more inijxjrtant ot ' immt, hut does not seem to have j>iiblished any- 
these can Ix' reb’rred to: ”(dn tlie Cranial Ostoo- i thing on the siihjf'rt. 

logy ol tlx' 'releostei “ (live {xii)ers in the Proc. ^ Ho was fur tvventv-threo vears lecturer on bio- 

Zool, S(H , r<)<H, aixl in the Journ. Idnn. Soc., , logy in the Mcdli al Sidiool of St. Mary’s Hos- 
vol. .2<i' tlu'se were intended to be used in a pilal, London, and was reader in zoology in the 
general work on the osteology of fishes, never Cnivcrsilv of laindon. He was also a life member 
published), “On the Airbladdc-r and Ifar in the ' of tlx' Limu'an, Geological, Zoological, and 
Britisli (dupcoid h'ishes ” [Journ, of Auatat)i\, , Afal. ecological Societies. C. \V. A. 

Notes. 

Wx Iratn fp'in tiu' Inucs tlint Sir Thom.vs Holland, ‘ d'lx* wlxde frxXs of (lie case arc not before us, but kO 
.VV’ho iccenllv o signed his |>ost .in Minister of Indus- 1 far as we can make (hem out Sir d'homas Ho^tld 
tries in (he Govf rnor-t ieneral of India’s Council as a | has Iiec'ii sacnrici d to iwliiical expediency. Ill a 
prote.st against the suspension f>f prosecution in con- recent speech tlie Viceroy, Lord Reading, srugg^Stted 
nection with alleged corrupt practice? in the supply that the trouble v^ould not have arisen had the post 
of yiunitions, left Simla on Fri^lay last for Englapd. j of Minister of lndt.]istrie9 bfeen . §J!ed > a 
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instead of a rnaa of ^riwnce, {^ntl ^ve may put our own 
Inmfprc-tation upon this \iesv. Sir Ihomas Holland 
appears, houever, to 1 ki\<‘ lonsulied two lm'ln^♦‘r^ ot 
tile ^’ic< ro\ ’s C'oiuH il, un«’ of wimm was juoIkjMn ilit 
le'^al nu'inlver, bctoi«' c(ai'-unn^ ihi* (.^thcaal .iiul lit ms 
inv'olvcd In tin* ('aloun.i mmuiuuis ra-^*-, and ih(‘ 
ol Ins offoiirr was tft.a lu' did noi (.tmsiilt tlu* 
Viceroy hiins^df. Hut sum 1 \ 11 is th.' dut\ of the 

legfd irn nib(‘r ot tin- ('oiuual to .tdxisu his iion-h o.ij 
OolU'n^nt's. and d '*'ir d hoinas Ihdland had his ap- 
prox il that ()U;;ht lo ha\(' h- t n suthu lani It notliiip^ 
can t.K' dt^>n»' in Iialri without (onsuhmd tha \ i( « rov 
p<-'rsonail\ , ailniinistrat ion will Ix' slowtr than 
Xh«" Irulli -at'ins to ha that Sir 1 hoinas I lollatul in idr 
lUanv enamias hv liis attacks ,.n ptolnutis, nul their 
hostilil\, with that which law\-'i adininisi 1 atoi s olli n 
display tow at ds siliMiiiln 'nen wlio raitr i what llav 
COnsi(h'i to he t til’ll' ow n sp, ual pi cs«‘i \ ( s, lias 1 csult « d 
in the iaino\al ol one who was to ihian a u ouhiesoju.- 
Xlinistcr. WhataM'f ma\ h<- said m lavour ol lha 
>tricrl\ h ^al \ iaw ol llu- cas* , lommon smsr is on iha 
s'uJi ot si] 'I liomas tlollaiid, whoina\ he assuitd that 
)ii<; ai lion will hr suppoi lc(l h\ seieni ilie w 01 lo rs < xia \ - 
the (daini lliat <i MiomI'I oi Indushirs 
sliould ii'icssaiiK ha a Itw\ai is on«. apainst wliuli 
W'a must I'lih t lh( siioiuM^t pioiist l*oth on ai(ount 
r,f m'ieiK 1 and of illicKius W i ti ns! that wleii Iku - 
lianiani mar is ilu' whole question will h* i.iis.il in 
the iniei'sts ol piohilN and jnslit.e 

TuT' annoniKaiiMnl in lh< //now ol S( pi< nihi j 
of 1)10 suMcsslul s\ 111 hi onis ii ion ot sp( i i h and .alum 
in kinainalooraptu 1)\ nu ms ot plmtoi;raphu lilms 
f)aarjm4 suitahU souml iiiiads is rh(‘ nalmal (•iitioma 
of th(' Woik a\})and( d on ihi- jnohlam in nunu’ioiis 
dillareiit (Oiuitrias Swa(l<ii. tlaom^h MM Hajpland 
and kirstadius, has ippaiMiilv ha. n loiiimiU < iioukh 
to taaMi siieeass fiisf h is nula. <l suipnsina ih it 
the aihaveiiant has haan ^o l.>nL; dakoeil Sp< aklo^- 
a'nis, apai t fiom s\ indit onisal ion , ha\a h. an in < \isi- 
aei a lor a loop lini' , h i\ iiq^ ha. n tu st made h\ I nisi 
Ruhnlat aho'ii luno, and I'alh d h\ liim the 
j^raphoplioiuu ” Knliin. 1 inada ins lilms h\ photo- 
^^rnpiiina ii])<Mi tie m lie ilia inal tn|^ lik''* pro( a. din;.> 
from a “spcalviny aia," ind tie’ r aja odiu t mn w is 
Kf’ffctad ))\' makinp ns..- ol ilia wMl-knowii (>iofx‘iiv <>1 
selenium of coutroUlnu a trlajihomc (Uirant whan 
acluah'd hv vanahla Illumination, Moie na.nth 
(Proc, Pli\s. SiK” , \oI. pv p 7S) I'lol. .\ t) KaiiUne 
has niadi' sp. akmk-hitns h\ a (lilhr«nt mfliio<k in 
which the \oiea mifioses llueluat ions of inti nsii\ on 
a heaiii of h^ln issuing lioni a conslani souna, tha 
reproduction Irom thetihn latoid apain heina h'v mams 
of selenium, d li.’ whole jiiohli m is t los. 1\ related to 
telephony hx likld- ol’xxhich a dts^iipiion was aivrn 
in Naiitrt. of Fahi uarv 5, j<)co (\ok io|, j>. tioM- I'l 
photo-telaphonv tlie spiacdi is transmitted h\ Hglil .and 
reproduced immadiauly; in spaaking-films a jdiolo- 
gyaphic tccord is made for future reprodiu tion. d he 
Times ailicle does not make quite cleai )a w h.^t 
process M. Bergland makes the souiul-film, hut it 
probably does not differ fundamentally from those, 
pr^yiitmsly U 9 ^<£ The ,povelty of M. Bergland ’s work 
appe&y‘?' td the i;ealisation of synchroni«n,i 
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between tlie piciui c-hearing and the soand-rocord- 
hearing films, ddii'- has heen done hx (he obvious 
methiKi of i tinning the two lilnis r>n the same ’Shaft, 
iHvfli during the taking o| the (K.iihl. jeciMd ot action 
.ind spetah and during i <'j>u Kluct inu In addition, 
siiltici. lit \.il\a aniphlic.it iv>n i.'.uiu.ita a louckspeaking 
Ixdcpfiom- has hecn si,ci i.'ssi ul!\ ap[>li( d to ttu' s. jiMliuin- 
controlled t in 1 <. nls. 

A ri HI to m< (ding x\as Indd in hAlmhinaJi ,vn Septeni- 
l»ar I t list unde] tile ausixiccs ot the N ilional I mon of 
Sriciititu' W'titkias. whin Hrot. M la x \‘ dilixtii'd au 

addii'ss rnllllcd ' I la hiiiutiim ot tin S, ]. nlisi m 
()ig.mis(d Rrsiar.h " Pia*!. 1 (\\ l.nd '.Iicss on tlu’ 
fact th.ii h\ ii-sranli m xx held- ol iiujuiix . i <j h. lug 
ivpf'ned up .uhI new t 1 a I ! s hi mg i 1 1’al cd 1 he status of 
tin w 01 Iv lislif, .IS well as that ol tin w 01 kci , imi.s! 

tiler cf Ol e 1 « i < i \ t » onsidci at ion \n x 1 < lufi lu x to ma l.c 

rcsi an il i i'»mmcMiil uiuh i t akmg xxas ch pi c( air’d ns 
li.Hble to stilk* in\ est igal ions o| fniu!.micnt,i! import- 
ance, tliouj’h possddx cd an ahsiiatl nilntc. |*‘oi (la 
clucclaMi o| icscaicli it xx ,is Kngg. s| r d (hat tin best 
alimnish all M s xx<>uld h.' men ol stantilu' attainments 
xxdio und. isto.ul ila i 'mdii kmis h. s( adipO’d Jor gexxi 
w 01 k , nan ol s( icia «' ums( ilanfoii In 1i lined in 

admimsi I al 1011 On the otla 1 h.md, ilie ale i ol liaili- 

ing tlie adinmislr.iloi in iisi’iiili xx 1 i i g ii (l<‘d as out 
ot the ipaslioii, ilic t XX o laiuhns Im ing, \x la n ap- 
pi'Miheil in this oidn, ilianalia illx oppnscd 
t .'gai (Is ihf slat us ot tin' i cs. n < h xx < <i K< 1 . il xx .r- main- 
tain. d (lilt siuli s.('initx ol Imiui. nnisi he gianled as 
would a<lmit ot unhltM<d ciituism. and that ihe re- 
mma I ition .uta.la'd to appointnanis ol a si a'ntihr 
n.tnie, whether adminisi i al ix i' ot pi aliial, should 
('ot 1 fspond xxiih tli.it . ill. ala (1 lo posts ol a similar 
gi ale in otla I hi.iiala s oi (loxiiniiani s( t\i(('. The 
('o-op<‘i at ion of nan ol si leiu .■ of .ill londs \\ a^ iK i es- 
sai \ in Ol (Il i to proiiioK the mhi'sis ol iisrauh. 

l)isi’\i«ins (rom ('ol lloxx lid Htirx !o tlu limes 
(lis. illu- 111 '- lilllllit eltoils ot (lie Moiml r.XiTCSt 
lx\(>ediia>n to Inal a piaitii'ahle lonit (o ila suinmit> 
ol Ila mount. nn. I nlaxomahje xx.mlai at the 
(Mid of August haxing int.iliiid x'lth nmuninin 
iliinhmg, ( 'ol lloxxaid Hui x and Mi W oil istoti eX- 
plot , d tlie low t 1 xalltx ol tJn' [\ un a Im Irom the 
( xjiedil ion ’s h.isu at Kliaita. dliev laossci! Itic Snin- 
junla at 15,000 It. and (he Clrngla at !(.,ioo f(., 

le.ahmg a icm.ukahl.' kiki (all<d K iiildai nlamt.so, 
w Inch IS T'l’gaid. d as luilx and is lla.‘ di -I in.it ion of 
annual pilgrim. ig< s d'wo llioiisand fr.J ahoxe (he 
l.iko IS till' Mllagt ol hakidi ng, one a plai. ol eon- 
sid'j.dde si/e, l.iiL now jirai 1 a ,d!\' d.s.’rhd siiu'e a 
p.^stileiui’ wipid out Ihe mh.ihilanis Id out SiUiderig 
(’ol. Hnrx di -Cl ndi d Ihe K.mia and K.aima hu vallexs, 
which were lound lo hi d. ns. lx Ion si, d Ihe Xrun 
\ alli'x w.is n .a lied .it about I’ i '^dlage of 

J iiiigdo. , s(>n(,' jooo It .ihoxi till ii\et, xxas found 

to li(‘ 111 a ngion (d gnat Icauhtx and Uimu i.iiU end’^ 
of millet, cueuinbc’rs, <nul pumpkm.s. 

Hatek news from Col. floward Hur), published in 
the Times, is lo lha effect that (he approach to Mount 
Evv^^est up the Kaniachu or Shiuchu Valley, ind^ated 




•^ ' *“"*^ ;; ’7;/^'* " ;' " — >.., ( , i , ,y. „ . : ., :„ ,,.^..^, ; ,, \ (^. . .■ > ... — ) ' l i ' ' ■■ ;' > ^ ^ ^ 

hy ' tffc loCftl itihobitants, proved to be useless. No ' Tub Sderjtific and iTeclinkaT l&roiip ^of 
poedble way wa« discovered of ascef}dtnj^ the cHITs of the Royal Photoj^rapmc Society has )ust issue^i?!^^. 
surrounding the Karngshung glacier. Attention was third <tuarterly number of " Photographic Abstrac^^*^* 

then turned to the upper valle)- of tiie Kharia, about It contains nearly ^(X) rlas^ified abstracts of 

\vhich nothing could he h .irnt from ihe inhabitants. lieations (.oncerning photography from practira)! ' 

Ascending the glacier at llu- brad of the valh y the llieorefiral points of view, besides descriptions of they 

explorers asertuied gentle slof^es through der'p snow published results of those whose pleasure or dutyrUl'y, 

to a *:ol at ?^^,ooo ft., from \vhi<ii it appeared possible is to investigate the itinurnerable scientific probteflttiSf . 

to rcTich the north* rn ridge of Mtaint Pverest. Soft connt'cted witfi jdiot<'graj>hv atifl it.s appl i rational '^4 
unow and warm weather [)revciU<'d any lurthrr ad- the various hranrla s of st'iericf' and indusfrv. Xhiiwi 
yance, so that •'fforf', were rtmrentj ;Uf d on preparing is also a clnssified list of about nine(\ recently 
Q base as iiigh as j^ossibl* With this enfl in vitwv issurd patents, which deal cliiefl\ with details of ' 
a camp was csi.ihlislK ri alxait r iglitrm miles up the j meclumisni, given in title only, with full infonnattloH , 
Kharta Valley at ahonf 17.^00 ft , a secorul cmip at | ,is to the lountrv of origin, the date and the ofticial • 
about io,iHx) ft., and a third camp rrt (he 23a)oo-fl. number, and tiuallv an index ot authors’ namc^;;' 

cob ft is possdd*' a l(*iitf)i (amp w .as to hc^ made | Pracfirallv speaking, tli(‘ jouriia) i*- :i dr'seriptive indi^.'. 


bctwraai ? ^ ,oo(v yooo ft. on lire slopes of Mount 
Evert'st ilo if. M('ssrs, Mdloty and HuIKh k left 
Kharta on Xiign^i (oi- the adv.anced camp fr> await 
<;uittihle w'< atln r ('ondliions. Mr. R.aehuru has re- 
joined the exp* (lit ion. 

• 

d'HK Oitc'^l, with Ihe Slhn'kletou-Row f tt Expedition 
on hoard, \v<ts giv*n an (aithusiastic send-off on leav- 


of lire jri'ogress of photograph v in <all its varipus; 
.ispe*as and applications; and it should me*'! vvith^:p 
wide ,i[)preci.ation, not onlv l»v phoiograpla rs, but al^. 
by Students, scientific investigators, [thotographSd 
manufacturers, and those engag<‘d in anv industry ipi 
vvhtrdi pholographv is utilised 'f'liose' who conduct 
the journal merit hrou'tv ('ongraitulatirns that they 
hav(' in the third nurnl)**!' brought it fc^ su* h a pitch 


iiig V'hanoiilh for tin south on Septcmlxs' 24. I'he 
first stage of llu' jounirv is to the Salvage Island, a 
small gioup of to(kv i'^lels occasionally visited hv 
Forliiguese lislH'rnuai, hut otlu'iwvise uninhahjf(‘d, 
lying rbo inik's soutli of Madeira and 1^5 miles from 
Tenoriffi'. Erom llnaa^ th - Quest will sail via St. 
Paul’s Rocks, South IVinidad, 'rrislau da CAinha, and 
Gough Island to ('ape down, where sla' is due about 
Dccraliher i. Sir IvriK'st Shackleton announces that 
the e.xpedilion is fully equipp(‘d for deep-sea research 
and meteor ob^giral w'orl<, and will pay particular 
attention to magnetic observations. In vviiadcss equip- 
ment the ship has two transmitting scas, one with a 
night range of 2000 miles, a tf'ceiving set fixed on 
boajTd, two shor(‘ sets wliich can if necessary he us(*d 
In he^ lifeboats, and a small set for the seaplane. A 
slight change in plans is .annoinua'd ; after returning 
irom the Weddell Sen via South (leorgia .md J^ouvet 
Island Ifie Quest will visit (\apc Town a second tiiiu' 
before kMvlng foi the Marion .and Heard Islands and 
the Pacific 

Tin: numlH'r ot ordinary scientifiL nn clings of the 
Chemical Socii'tv to he held during tin* coming vear 
has been iiuieascd w Uli tiie ohji'Cl ivf .ilftvrding gn atiT 
fayihlies lor papers to b* 1 e.id hetorc tin* s()ci(tv. 
The fir^t nierHiig will Ix’ hrld at Puilinglon House on 
ThursOav, Oc lolxr t>, at S p m. b'oHowing the eustoni 
of the Iasi few vi.ns, the council h.as again nrr.ingod 
for the deliver) during tin* se^vion of ihrer* special 
tkcturcs w'iiich, hv tin* (ourtesv of tin* council of the 
IpSitilution of Mrchanical Engineers, will be held in 
the leiture-hall of that institution (Slotev’s (iat<', 
S.VV.i). d'ho first, entitled “I'he (Genesis of ( 3 ics,” 
will be delivered by Prof. f. \V (lr(‘gory on 'I'hursday, 
December b, at 8 p m. On February <)(b, io-?2, Sir 
Ernest Rutherford will lecture on ‘Artificial Dis- 
intt^ration of Elements”; while the last lecture, by 
f)r. JI. t)ale. entiiled ” Chemical and Physiological 
Properfies,^^ will be held on )une ^ 

*^0. 3>709,*-v'oe. 1X58]’, 


of perfection. 

Thk Department of Sci(‘iililh' and Industrial Re« 
search announces tlrat the Ms. ('‘>j)V of the “Biblio- 
graphy of Lubricaivts” compik'd fiv the l.ubricants 
and I.ubrication Inquiry ('onimilt(C', iclerrt’d to in the 
Report of the Committee of the IVivy Council fof 
iqi9”2o (Cmd. <105), has liecn placed in (he library of 
the Department at 16-18 Old Oueen Stri'ct, West- 
minster, S.W.i, and is available f<a lefMa'nce, Owing 
to the expense which would be involved, it is not *; 
possible to print this bibliography as ( 3 iiginally ihr 
tended, 'i'he bibliography ( ontains in a classified form 
references to every pa{>cr on lubricants and lubrica- : 
tion wliich was considered by the Committee as being 
of definite importance. It is dividr'd into (wo main 
parts, (he papers being classified according to authors ; 
.md '.ubjects. TIk* n ferenres thenisidves aie divided 
into two sections, one dealing wdth the chemical, the 
other with the engineering and physical a'^pecls of the n* 
subject. ; ' 

b'in I' puhlk l('c tines arc to he ui liver cd at the Hornj- 
man Museum, Forest Hill, .S.E., each at 3.30 o'clock, ' 
as follow On October 8 , “ 1 he Fife and Habits of ' 
Mason Bees,’’ F'. Balfout-Brow ne ; on October 15, 
‘‘The Ivgvpiian Pvi.unids,’’ Miss M. A. Murray; <>n ^ 
(X'tober 22 , “Dredging for M.irinc .Animals,” H. 'N^ ^ 
Milligan; on (Actohci 2(), “Ihe Folk-loi'e of Sea- 
faring Men,” E. l.ova'tl ; on November 5, 
Naturalist on the Atrican Fak' s,” Di . W. A. Ciun^- 
nington ; on November 12, “lnsi'''(t Collecting and ftS ^ 
Value,” F', Balfour-Browne ; on November iq, “XhtEfo* 
Dawn of History in Egypt,” Miss M. A. Murray ;,^,OnL 
November 26, “The Natural History of Dogs,” H. 
Milligan; on Dcci^mber 3, “Exploring on Lako',^ 
Mceris (Fovver Egyiit),” Dr. W. .A. Cunningtor) athdV;’^ 
oii December 10, ” I'olk-lore Records from, 

France, and Belgium,” E. Lovett. 

; The ajiniial rnectihg, of 




The <>f we tneering are to brin^ to^cthor public 

o(f>ei«lS 'eei^iineers, business men, and others who are 
Interested in secitrin^ for tlu^ 1 . rjilcd Stairs and 
Canada the benefits of the general use of ihr metric 
sy^eni and to utiH'^e the iitfornialion th\i'^ ^ain<‘d in 
guhiinkf the metric inovrment. So far as jx^ssihle the 
papers to be presented will outlinr th»' steps which 
would be necessar} to niak(' the su^<;rstcd thanj^e in 
industry and the law. The Britten-l.add Metric Hill now 
bffore the United States Congress will he amono the 
subjects discussed. Su^j^estions ,md qiuries should 
be i^ent to the .\mrrican Metric Asso<'iation, (50 Fifth 
Avpnur. New York Citv. 

TtlK follow infi committee has been appointrd by the 
Medical Research ('oumil, iti consultati<*n wiUi tlu' 
Ministn of Health, for (hr in\ rstigatlon of thr ( .uises 
of dental decay I’l of. \\’. 1). Halliburton (chair- 

man), Mr. N. O. Heniiett, Mr. F. ('okl.)iook, Dr 
J. M. Hamill, Sir .‘\rthur i\(ith, Mrs. F. Mellanby, 
Mr, J. H. Mumnurv, and Mr, ('. J. 'Ihonia*-. Dr. 

M, Hamill is the seei'rtarv of the fiMumillee. 

y\ ('OW'l’Ks x/iONL ot the Royal M icroM o])u al Society 
will be held al the Moilimrr HalK, .Moitimri Stmt, 
Ivondon, W.i, on \\'edncsda\ . October 5, from 7.v> 
to JO..VJ p.m. 

'I'UK Hrirveian oration of the Rov.al ( olla^e of 
j[’hy?'icians of London is lo he delivered al 4 oMotk 
on Tuesday, Oi tobri i.S, by Di 11. SjH iutr. 

OSK modern si'hool ol anlht opologisls r.xplaiiis tlu' 
origin of civilisation .is statlinj^ frinii I'qiypt. It is 
therefore' impoitant to in\ ('siif^atc how tar this dis- 
sominalion ot lailture can be Tecognised in Atiic.i 
itself. At the Kdmhurgh meeting of the British Asso- 
ciation the (lucsiion Wris eonsuleri'd in .1 pa]jer on 
“Kg3ptian InlUieiue on African Dealli Kiti-s,” try 
Mr. T. V. Mcllw r.iitli. He lound, pat li( ul.irU on 
tin' (iiiinca coast and in the Congo ValUw, tascs of 
dtr.'u cation of the corpse, delnvial interment witliout 
the use of ]>roscr v.a tiyes, buri.al in tolTins (iec(.>ialed 
witli anthropomorphic figures, arul statues inti'iided 
to housi' the soul or to ser\e as effigies on the grave'. 
'1 he fact remains that tliesi' analogies to Jcgvptian 
citlfure are found in West and Central Afric.i, not in 
the hearer la'gions of the cast and south. J his, he 
suggested, could he explained bv seafarers from Egvjit 
founding a centre on the Congo coast, whence 
elements of Fgvpti.m civilisation pimelr.'ited inland 
or by overland influences, which had been wiped out 
by lutcr intrusions of pastoral pcopl<*s, 

.In connection with Mr. .\. F.. HaiiisN fitter on 
Ceralium jutca (Nviurc, September 8, p. ^2), sug- 
gesting that this organism m.av be moving iidand, 
Mr. J. VV. Williams, of Hew die), Woicysier, writes 
to iiay that lie and Mr. H. Weaver have found tlie 
gtjfjous organ-pipe diatom BaexUaria paradoxa, (imrl., 
i'h' Jtbundance in tlie Staflordshire and W'orcestershiie 
Citbat at Stouipoit and in Wilden Pool; Mr. Weaver 
hiK ^so found the organism in Charlton Pool and 
Mr^ Harrij states that for a number of 

ised as a 


drain.s of the north-cast and cast of 
although its normal habitat is in salt or bratJikUh 
water. '1‘hat it has been found in districts hl'^WrtCV 
pnesplorecl is not nccesNarllv prtxil that ii is arluMly 
adv.meing inland. ' 

.SoMi. inteiosting obseivations on two HrlOsln ^ 
mammals fonn tile siilpeet of notes in the frUk 
.Vaffira/i W it>r Septembei . Mr. W*. ‘strlfox recordit 
his obset Nations on a curious flight made one CNcnihg 
in.pilN hv a h.'iir \ -ai med hat (Xyitnhts T'be 

fiat mad<‘ an upward and yig/ag flight into tlie air 
and ciHitimu'd its ascent until out of sight, Mi, C. B. 
Mofl.it, commenting •>]» this noica states iliat he ban’ 
witne^^eil viniilar .iscending /ig/ag flights on the 
jtart fif till' s,mu‘ species of h.it on three oi'casionv, 
and is ot opinion that tht' animal, which, by reason of 
its laiL .uid sluMt }Miiod of llight, must li\e on day- 
living !ns<Tl'., Ikvjh s by its .isc( tiding tlighl to find 
( le.n'ei .Tii and a more nlnindanl supply of insects. 
In tlie s( ( ond note Mr. A. SheaU supplies (widence !(► 
sliow th.it squirt el'.. contrnrN’ to prev. ailing belief, bring 
foith 1 b< ii' \oung unite i*ai 1 \ in thi' vr.ar. Mr. MofTat 
• ■ndorscs Ml Slie.d's ophiiiin in a (ommeiiiative note, 
,md leni.iik' lh.it theie is le.isoii [o hi lieve that tl'Ui 
Noting scniiiuls iHirn about inidsumimi 01 l.iler afA 
sfcoii'l bloods, 

Mk. I\ I Pocoi K w riles on oHeis 111 tlie September 
issue of Cemp/es/. His aniile Is jnefued li\' a 

,gener il 1 oiisidi'i al ton of ;imf)hibious mammals, with 
speii.d lefeieiut to those eh.iiaclc'rs acquired'* 
indcpi lid* niU h\ spiiies, wliollv umel.ited to each 

oiler, NNhich liave adopted tlu .iiniihihious h;ibil, 
siu'h .IS the cjualitN' of tln' fur, th(' sti eiigthen- ' 

ing of the “ whiskc'is ” of ih*' upper lij), and a generaF* 
form of hodv s<n built as to offer the fi .ast possible 

t( sislane*' !*> water. Dealing spei'ialh’ W'ith utters, the 
;mlhoi notes ihi ir wotfii-wide disttibiifion and 
fonnilN in ih.iractei, due lo ihelr habit of entering 
the sea to fish and (lair ability lo (tavel along tl'US 
w.iteiw.iNs of file world, Mr. P<H'oe]c throughout the 
.irtiile hi mgs out in an interesting m. inner tlie corre- ^ 
l.ition r>f stiiKtiin' with habit. Some olleis, like thO' 
Afiican otter, ba\f‘ gi\en up acjinitlc life, and, in cOft- 
seijuenee, (lie biisHes on the upper lij) have lost niuclr 
of iluii stiffness .nid the wa-hs on tlic feet are reduced 
in si/e. 4 he true sea or fur-bearing otter is of .special' 
inlet esr in this conneefion. (N>m|')ared with fresh- 
water ott*Ts if li.as n shorfer tail, smaller ,ind more 
ib'licale fore-j>a\vs, .ind ^very large 11 ij)i>(‘r-like hind- 
j).iws. This is coi related witli a general habit of 
swimming mainly with its hind limlis and the ahscmce 
of .any need for rajiiri moveiiamt through the s(';]( On 
acruunl of its in<l('pendence of SNvifl-swimrning fi'^hes 
as fiKKl. It fet'ds UMinly on mussels and *)llier shell- 
fish, crabs, and sea-urchins. The .article concludes 
with a considei al ion of the affinities cd oMc'rs. Mr. , 
Poeock supports the", gc'uerally ac'cejited view that 
otters are related to tii(‘ m.irtens, and in.ay be describti’ 
with con.siderahle truth as aquatic, fish-eating nulrtetlSy 

An illustrated account of the. trials of the 
tanker Covde de Chutruci^ app^are in th^, 
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$ir W. G. Armstronj^t Whitworth and Co., Ltd., 
and has twin screws driven by .'YrnisironjJ-Sulzer 
Diesel • These en^in<’s are the larjjest en- i 

gines c.f the t>pe whirls lja\e, up to the present, i 
herti link'd irt a Htilish in'-nantile vt^sstl. 'J'he vessel j 
'lias herfi (-n tie- |'slKru'no«l iDngitudinal ! 

system, and is 370 fl Ii>n;4; thr* gtoss tonnage is ' 
455^t ^'‘1’'^ 'he in* ,1(1 dr tiight 24 ft. 4 in. with : 
6500 tons de,'id-\\ ( Ighi 1)11 I>.>iid; under these condi- [ 
tions the spf ( d is Icnols. Iv.uh engine has four ! 
cylinders, Cod nnn. iHac and tyoo niiii, >tioke, and ! 
develujis i/:^n ht ah'-dint se-pou* j at loo r4‘vs. [)tM min. j 
/During the tti.ds ihe fuel (unsuinption of the main | 
engines vs.i-j n4.M Ih. pei hi ,dci'-h« )rs« -f)Ou » r per j 
hour. d !if jji''lons are tooled 1)\ the Sul/er spiav i 
sjsltaii, in wliiih a sjji ,j\ of st .t-wafer pla\ s insidi' | 
the ])ist<-n and is disth.ugtd .tg.on>i its inma* walls. ) 
The I'Vsti'in utaks und< r .iiniosphn it pn'ssur*' with an 
open disdi.iigt, so lhat iht (ngincT can gaugi* the I 
tt inp', t .din ' of (,uli pi'-lon and iwhndei unit. 1 

I 

.V t'MnMnsni!’ is aninmnced hetween Sir ('harles | 
Bright, Ml \ Hugh Stahrook (lale duet (‘Ugineer ' 


I.. N. - nn> .. .. ’ 

and gen^'dJ manager to the St. 

and othei' electric supply undertakings), Mr, , 
Stubbs (bite Assistant Ivngineer-in-Chief, 

Office), and Lt.-Col. H. \V. WoiKlall (director and 
suiting tngineer of gas and water companies) Urid^ 
ilie ^tsle of Sir ("harles Hriglit and P.irtners, con^lft.4'' 
ing enginei-rs, willi o^(ic^»^ .d i4f) Hisfu^psgaie, EJ'.C.Ar 
I'lie estahlislmu nt of tliis (inn is of sdeniific intifane'^- 
on account of the unusual combination of eXptSi^lS^^ 
represent'd by it, which inaiks a developiniait 
co-ojM‘r;dii>n of gas and elocti iciiv . In addition ^ )tO 
mfvising ujKin thr- installaiion and oin-ration of tftlpK 
graphs, lefiboiies, and wireless and flfctrical undeV- 
t.ikings geneiallv, tlie firm niav be UMisulled upOfi 
gas, wafer, and collic'rv nigincrt ing. In view o^ fhc 
heavy cost of fuel, ecv>noini< s ha\e to be studied tCwdaJf, 
that were negligilile before the war. Ihe Firrrtv 
specialising m lud coiiserv .iiion in itdation to the 
design and (onstriulion of power jil.inis sieaili, gis, 
t'hi'inc, hydro-i'lecirir, .nid oil-aui p.u titular atteil- 
tiiMi Is being devoted ro the idilisatik.Mi of low-gradv 
fuels and t .irlionaceous inan tials idthiito I' garded as 
waste juodiats. 


Our Astronomical Column. 


('<)\)rs( iu>\ 01 \'i \i s- \M> \1 \Rs. Mr. W- J''. 

Denning writis. '‘A veto iideresting and dose 
appro.idi of \’muis and ♦Mats ni.iv be well e»l)sefved 
in the niorinng '^kv of ( )i U>1)» 1 ^ if the weather 

is deal. Ihe tiin<‘ <>1 eon jniielion is at .ybout 11 a. in., 
when th(' two pl.ineis w ill he s« parated by a space of 
a little inoti tlain a thud •>! .1 degr* e. 

“d'he b( st nine |oobs<-ive tlie event will be at about 
4 or 5 a 111., ns tlu' sun rises a few inimiU’s aft<-r 
6 a.ni. \’rmis will .appear bv f.ar the more brilliant 
>orb of tlie p.ui , and its stioiig silvery light will make 
the tot! av|a'i I of Mars ha file and insignificant. 'I'lns 
■ocv.aj'ion will .ilhxd a good opportunity lo make com- 
petitive ohservaMoiis ot (his soil, hut neither of the 
plani'ls will he shining at its best; in hut. Mats will 
be at si> grc.it a disf.iiue fiom lire earth that its hiiglit- 
ne.ss will se.mdy evia-etl that of a sctond magnitude 
star. 

"The tw'i^ planets will be situated jn (he constella- 
tion I, (a, and .\fiout ro'-'' east ot Ktgulus, the most 
■conspicuous stai in that constdlalivui. ’’ 

(Aiisi'Rv \i ION’S or .SiAK CoroL’KS. — The Vatii an f)b- 
.servatoiy has pist published four volumes dealing with 
ohseivations of siai colours on .Sduuidt’s nunieticnl 
scale (modilu'd hv Ostholl). d'htee of the volumes nrr 
Kepar.Ue ( .ilak^giies, based respectively on (he obsiu- 
vai'ions of llenedcUo hestini, S.j , at Rome (1X44-46), 
with revision bv ( H.i^en. S |., of Friedrich 

Kriiger at \atlius, .md of lleiniidi OsthotT at 
Cologne d'lie fouith is .an in<le\ » atalogue, coni- 
binitlg the tt suits of tlie fust three, and adding the 
Harvard magnitudes .md speclr.d types. The rojours, 
on lh<’ wlirdr, f<.illow the sprrtr.il t \ pes hiirlv closciy ; 
there is, however, a pin siological (’ffert, discusse<i 
by n. OsthotT, aeronling to which ,» bright star is 
estimated as whiter fh.m a faint si.ir of the same 
tipt ; lu' inv esiio.ued tlvis bv observing biighl stars 
with &>C(.lors ot vaiious angles over the object glass, 
Pnd found (hat it averagtul 03 coloutainif per magni- 
tude. Owing to (his effeef, the jrhotographic deter- 
mlj^attpn of colour-index has advantages over the 
'Optical meitiod. • , !\ 

• NO. -‘ 3 , 709; VOL. 108} 'f: 


I Ihe following are the ruiopu'd '■ doiu -numbers for 
) some Irright stai s -.VIdt baran, 1) 3; Capella, 3-3; 

I lietelgeuse, 63 ; Proivini, jy, tVilliK 44 , Aicturus, 

I 4 7; ^■‘‘ga, td; Ali.ur, j 4. It is only among the 
: faint stars of (vpe M/j th.it nuniheis .aivDioaching <) 

; or ro are found. 

! '1 HK .Moiion ur iiJK ih Klin 1 ION oi Mi kc (iRv.—This 

j qm’stion is now ot sjjci iaf infeiest owing to the close 
[ agreement between (h»* value of 4;" pei (entury giveP 
1 Ivv NiiWcomb and tin’ v.ilui* 4_’ Xir' diduced from 
, Kinslein's theory. Newtonib estinnited the probable* 
j erior of his dv tei nmi.il ion as 2'' per leniui v; but an 
article by K. tirossmann in Aslr Wu // , No' 

I examines the ofiserv .alioiial evidence, laaehing th0 
j conclusion tliat the .Kiu.al range of unctriainty is 
mucli gn-aler, Neweoiub b.isisl his result partly on 
meiidian ohMTv.itiuns and partlv on transits across 
tlic sun. The diliiculties in obseivations of (he latter 
phenomena are wtdl known, ci'iisisting p.iriiv in the 
"iihuk Diup," and partlv in the uns|(>adv image 
which the sun’s heat of tell ]>roduees. d'here is the 
I further fact (hat the transits ail take place at tw'o 
I partiLul.il points m the orbit, .md v laisccjuently are 
; incapable, of determining the moiion of the perihelion 
1 by ihoinsch (‘s ; iliey merely lead to an equation be- 

j tweam difleieni secular motions, d he meridian ob- 

I servations are also not vctv satisfactory. They lead 
j ill (he mean to a distance of MeKury from the sun 

j 2' gieater than lhat coi i espundlng with its period of 

I rrvolution. Mi'reover, Heir (irossmann shows that 
j the observations before and after 1S50 (.about the titne 
I when chi-onographic obsetv.ation began) have lArge 
systematic, ditlerenees. He finally obtains 29® 
j 3S'' as (he hrmting values of the secular motion 
j ca(ed by the observations. It shoukl, Jiowever^jfe 
I added that a recent .series of observations inad^ ’it^h 
1 (he Irav’clling-vvire micrometer of the C.apc 
(Tircle gave a value very rinse to that of 
It mav he pointed out that the quantity 
servable is the product of the moHon of 
by the eccentricity, whith ^amounts 
cen ‘ 'k , . , .K. V 



Geography at the British Association. 


nr^HE proceedings of Section E (G<‘(^graphy) ojx^ned 
'1 Viitli a paper bv Lt.-('ol. iC. F. \\\ I.eos <in 
Aeronautical Maps- Tht' rapid prr»grrss in aviation 
ftas neia'S‘'’tateti the provision of spt'ual maps for aio 
meO- subject xwcs ti^^sideriHi h\ iho Inter- 

natio^t*i tronvention for the Regulation of At*na| Navi- 
gation of October, at which some thirty State*. 

reprisentcd. It was agreed that there slj.ilj |>(> 
:wo series of international aeronauiical maps: general 
jeronaiuical maps on MeicatorN projc'ctitin on a Male 
>f j cm ttj I di'giei' of longitude on thi* equator, and 
ocal aeronautical maps on a si ale of i . :*<x),fK)o loir 
he local maps no particuhir projection is laid down 
n ttiany couittiies maps on this scale vvhi< h could he 
idapR'ci fdv the neeils of airmen already e\ist. ("ol. 
Lees fully descrilied the British prof)osals. and t'\- 
dainetl that the divergences of view with the h'rench 
ittd Belgian authorities as regards depiction ot relief 
kn the general maps, and some other pointSj have now 
keen aujusted. The maps for the Hiitish Kmpne are 
low being constructed for the Air Ministr\ )>v the 
»t‘Ograf)hical Section of the General Stall Sir 
''harles Close criticised adversely (he employment ol 
vlercator’s projiH-tion h^r the general maps. After ! 
he presidential addie<.s i>y Or. I). G. Hogarth on ! 
he applii'ation of geographv^ (N’,\rriiK. Sept. 2i, i 
>. 120), A. M. B. (iillett icad a papet on the j 

listorical geiygrajihv of the black earjh region (>f On- I 
ral Russia. In the aftta-noon Capl. L. V. S Blaeker 
■ctured on hK travels in Turkistan and Khorasan 
irom fn J02('. 

The MK'etings op .Sejitcrniaa o opened with a joint 
discussion witfi Section k on th<‘ <»rigin of the Scottish 
people, opened hv Sit A. Keith, followed by a joint 
discussion d liy Mi <». (i. Chisholm on tlie 

teaciting of geograpity. d’liis discussion, wltile diiocUng 
afK'ntion to the weakness in geograpitierd leaching in 
the higbet forms of sccondai \ schools, einpha^'isi'd the 
need for specially tiaimd tcaidici . in the siibjri t 
'Hie morning of September r: was dtwole*! to a 
number of ji.ipers dealing witli the geograplu of 
Edinburgh and disirici Ml. F (' Meais showed i 
in a serii's of lantern slidi’s hove (lie medic'val pei iod i 
of J'dinbiirgli was a time id f o\v n-plannmg ,and civil’ j 
organisation of indusirv .ind ,igricultuie. 'I'he tinvn 
In those days was laid out on a sp.u ious plan, with a 
targe rn.akct place on tlte ton of the ridge. It was 
no evnggr'rat ion to sav that Edinburgh was r\ g.arden 
firy until tin* middle of the eighteenth ((‘iitury. Prof. 

P (leddes s/dd that thi* b(\aurv of Edinburgh (o-dav 
was largelv a survival, and that we W(>ie living .amiil 
.the wret'kage ot a noble tovVn In no town wa*re llie 
-fiatural heautle'. gre.ait'r, but in no town had thov 
been more fomplelelv ovia looUed and thrown ftw av . 

He citeil (he rompleMly of the railwavs in Edinburgh 
as an outstanding exampb* of muddle N'(»v\ dmejop- 
in the seaich for new industrii’s thre.atened the 
towh. F.dinburgh might lyav'e its new indusirii'S and 
greater piosneritv and at the same time conseivo the 
i>oetUHes of its site if the industrial (ommunltv were 


\ is the city lioiindary throw n far enough out to Include 
j all the urban population, while in manv cases the 
, existence of den.sely ptH)pjed uiban nrej'x is ignored in 
; the census return by di^tr ibuiion among severed 
: administrative areas 

I On (lie morning ol September 13 Hr. Marion 
: bigin opened tht' session with a pajx'r on the MfdF 
■ terranean litv-state in Dalmatia. Shi’ pednted oUt 
that the early growth of independi-ni 01 qii.isi-inde- 
pendent citv-st.ites was one of the most c h.o acteristit? 

. featuies of the Metlilen ane.an are.i. a fact which sug- 
gested that such cities were a n-sponse to the geo- 
graphual conditions. Bv an anaivsis of lhes(‘ con- 
ditions it w.is shown that (hey rcrulei cd possible local 
•"’ggJt^'g^dions of population suppoittnl 1)> intensive 
cultiv.uion of the peculiar Mediterranean crops, nnd 
that further, the naluie of tliese crojis peimitted the 
luhivalors to dwell togi’lher in .v walled town, placed 
on a site suitable for defence. The advantages and 
tlisadvafUages of sueli site-* were cimstdete.d, especially 
the factors which limited growth in si/i*. In Dal- 
matia, as rlsi-wlicre. tite sites first chosen were not, as 
a rule, suih as to facilitate either land or sea trade, 
hut the limiting factors rendeted it necessary that 
scime syppli'nicnt to tlie natural jvrriducts should htt 
found if the citv’ were to attain am si/e. d'h(‘ signifi- 
cance of the sea-borne ti.ide between tlie Mediter- 
ranean area and the Ear Ikist in promoting the pn>s- 
peritv of certain Medilet ranean lities was pointed 
out Tlie lecturer then de.dt moi'e paiticularly with 
Dalmatian towns. I'lnallv the constant recurrence 
of fiiraey, from Roman times onwards, on tlie Dal- 
matian shore w. is emphasis'd .dike in lonni'cfion with 
the medieval cities .ind with Italian policy to-d<ay. 
l.t.-Col. H, .S. Winter l>ot liam gavi’ an aitouiu of 
j the pr<‘s<*nt jiosition of the 1 . 1,000, 000 map. The 
I (dfert of the war on the progress of the map waifi 
I (unously mi.xed. In some (ountiies < onsiderahlc ]>ro- 
gress w.is made, in others large an*as were mapped < 
on tin* desired scale, hut not in slriit (ouformity with 
the'infernationrd resolutions, while in many rases the 
work was brought to a st.mdstill. ddii' jirovisionaf 
series ot the i : 1,000,000 m.ip loveiing most' of 
Ivmope and the Nivu" IL'isi, for whiili the Koval 
Geographiial Sixiety and the Geographiial Sectiotl 
of the General .Staff weie ri'sponsibli', 1 cached 
sheets in close, if not lomplete, (onformitv with the- 
Internaf ifjnal schiaiK*. Of the international nuap. 
properly speaking, only 2H s!^ee(^ are published, and 
7'j2 .ire In course of piejiarrilion. In Europe France, 
Italy, Di'iimaik, Norwav, Swialen, and Biilain are 
each at work on several of iheii respialive sheets. In 
Iiifli.i ('ight sheets have appe.ared, and se\('ral others 
are in hand. Japan and Siam are also at work. In 
Afiica sheets are in hand of the Belgian Gongo, 
EgV()f, the .Sudan, and Soulli \frica The L^nitod 
•States has practically rdl its slicids in hand, and 
Canada has made a beginning. In South .America 
great bloi Us in Brazil, ('bile, and the Argentine aCe 
under wav. Notliing has been done In Australia. 


mnr« cognisant of the development and evolution of 
tht?’ Gtv, and understood its geogr.iphical setting and 
hr^toHcal past. Mr, H, R G Inglis spoke of pre- 
hKfijflc Edinburgh, and deseritved a collection of 
plans of Edinburgh, lent bv the Ro>al Scottish 
Wdjgraphfcal Sivcietv. 

' Iti a .short note communicated bv Mr. CE G. Chis- 
C, B. Fawcett directed attention to the great 
which exist between the real population 
ajpd tlie census po|mlarion8 
In very few towns 


E(.-('<) 1 , Winterhotham concluded bv showing that 
maps on i : t,ooo,(xk) scale C’xist for many other areas 
but not in the international style 

Miss R. M, Ideming read a paper on the geo- 
graphic aspects of tradition, d'he share of iibysical 
ancl social environment in moulding tradition is easy 
to (race. For instance, the lie.mtv of tlu' Hebrew 
traditions was no doubt partlv du<> to a k-isurelV Fifp 
of wandering in vast spaces, and a familiarity wlfh 
quiet solitudes. From the fact that they express the 
ftcgumuliited ^penence of past generations, art out- 
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cmnc of th<j h*trd <x)ndltjon>{ in whidi thev ^I'cw, .these 
tr^adtlion*^ have been apprecifltttd bv the re<;t of the 
worM. In ‘jtu<Jyiri|^ stories <>f the ori/^in of dealh one 
,Hee» how the essential iheine varies u5-lt*fv ac<ordifi|» 
to environment nncj etjx fienre. In (ertain instant es 
Miss 1' leinin^ tract cl thy a(Japtatic»n ft> parlicuhir cn- 
vitomnents tjf a central theme. Lastly she shoW'-d how 
trj>eli(ion ^<re\v and IinpeiMl around earl\ trade loules. 

The morninff (»f Septernle'r i; tiosc'd with a paptn' to 
Mr, If, M S[)iiik on the tli■^1 rihntion of ct^niinercial 
tirphn on tht.* I’.k itir ('o.ist nf Nnrif) \merica. fn th(' 
afleiHfajn Mr. A, \V. ( ir.ihli.itn lectured on his recent 
feXptM'ietu es ifj ,1 jom-ne\' ffom Lake '['.inii to Roseires. 
payino sped.d rrp.,rd to iIk- waltr suppl\ 'Hio work 
of Section !•: imiu.lt'd visits to (ailh docks and the 
CiJ'tOkt aphic )1 \v.)tk's of \h S',! s. L Hat I hohunt w and 
( o., and Mcnsis W md ,\, K fohnsion. 

An Automatic Recorder of Smoke Pollution. 

TN an aiticle f>n “ Lo!id(m Air” in the 7’/n;ci of 
Aukn'st Sit N.ipier .Shaw duct ted attention to 
the cl' ai aliiiosphcn ultuh was sncli a iiolncahlt; 
feature in .ail industiial (iiiiies dnnnp the I'-ceni 
Coal sitdv'. I la aitale m (jiitstion is*, hovvever, 
chieflv inl( resi nij^ lo, tlcH i ipiion o| an inj^enious 
selfa (•( < aduiK lonou.nae nutiitt'd }>y Or. |. .S 
(Awetts for I la Atmos[iheric I’olhition ( 'ornmlttee of 
th<- Mel( or oloojd al (tttiie, wdia h Kkisteis lionriv th'- 
iunount ol solid .i,tmosf>h< i it- unpiuiucs. A lixed 
voluine ol air is aspir.iUal thionph a small din' t>l 
filter-paper, and Irom the depth o| sinuh' the amount 
of deposit is esilinatcd by (ompatison with discs of 
standard shadi s. In London the noiablv dirty jwaiod 
i$ from n a m, to p.m., the business hours of 
the day 'I he p,realest impiukv is, of course, in 
winter, tliat ol a May dav being about one-quarter 
That of a November day. Tlio day impuniy in 
May is of the satnt' oi dec as the nipht impurity in 
Novenibu. 1 he insttument should prove useful in 
detecting any noticeable improveimnt or otherwise in 
the amount of sidid impurities in different towns. 
AUhougli Sir Napier Shaw* states that iliese nususure- 
inents of the Committee “aie nofcworihv as (lie first 
.series of svstcniatic oliscrvnlions ol ific pollution of 
the air of London and other centies «>f popwilation, ” 
he has ai^paientlv overkv^ked tin* fart that a complete 
series oi rnords was made in Leeds some \ear.s 
previously, ui flu‘ covirse of wdiuli it wa.s clearly 
estabiished not only that the domestic firep'ace is 
responsible for much the larger pr(nK>rtion of the 
soot emit led from huinlng coal, hut also, more impor- 
tant still, ih.it this domestic s(*ot is nuuh moie highly 
rontamimiled uiih t.ir tlian that from f.ictnrv (diimnevs. 
In his rcfci'eni't' to [lOssihle nusaiis of smoke jHCvciition 
from d(>mesii(' liieplaces, Sir Napur Shaw m.ikcs no 
i*t’feren(e to the c'.'irel iillv considered report whicli was 
published ill tiu* .lutumn ol i.isl war Iw the ('onnuit- 
ttje on Smoke Ah.ilf'inenl appointed l)\ tile Minl'-trv of 
Health, li w.i'. theie pointed out tli.it the ordin.irv 
Open 1 1 ('hen \va^ wasteful and inefficient, and 

the Couimitlte sirongb' insisted ("vn the adv.int.ige of 
gas-CoolsCi's where ^,is w.is avail.iMe. Low’-tempera- 
turc' coke w.is .ilso .uIvch .it'al whemviT the right sort 
of materi.il could he [daeed upon rhe market n 
desider.'ilLim not yi't Hut there are nntm'rous 

|jfwrnSjOf irnprovi’d r.nngts in which coke and anlhr.i- 
cite can be bnrni'd much more ccinomic.illv than in 
the oI(J open range, .md, ol (onisc, without the emis. 
sipn (d stnoke. It n,>u remains tor lh(‘ Ministry of 
Health to bring pia-ssuri’ to Ikm. on those fng.aged 
Uf'ion Covcrnitu'nt building schemes to adopt these 
recommendations. Tt Ints a unique opportunity for 
setting nn example ip attTK>spb<‘ric .puftificatian. 
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Vniwaiif and Edu^tional ; 

BKi.py(,ST.--I)r. J. K. Charlesworth has bech 
ixnnted professor of geolog\ in the Oneen s 
sity. Cntil the present session the head of liie depacf** 
menl of grology w'.is a kvturer, hut, owing to 
im|K)rtan(e of the subjeet, the Semite has raised dilB 
ler tureship t(» a prob ssd^rship. i , / 

HiKMiNr.n \M.— '} he l.niversily Inc itcnv I'eep ih 
evistenee lor iwenlv-one wars, and in commeinOfril- 
lion of the event the Ccnmcil and Semite have rnVJtC^ 
a large number Iriends of tin* t niveisitv to k 
convers.'tziime on October 7, at winch the Ldgbaston 
huildirtgs will he ofK'U to inspection. 

laeM;0\.- Mr. \. IL Wc'bh has been apfxairtfcd 
senior assist. ml tn the department ot civil and, 
mechanit al engineering of 1. nlversitv ('ollege, Mf. 
j I>. Hill ns has h* en appointed h'ctiuar in philosophy 
I at Birkbec'k Oollegc. 

In connection with the dipartnaul of philosophy of 
King’s (A>ll»*gc a course ot ten piiblu: lii hires will hc^ 
given }>y Prof. JL W’ikkni ('.irr on “ llie Modern 
Sctenlific. Revolution and its M( ariing for J'hdosophy. ” 
on fuesd.iys .it 5 la ginning on October 11. In 
coniiK lion with the faculty ot ps\clu>log\ a similar 
number of ieclui's on •l’s\(hok)gy and Psycho- 
tlierapv ” will be giva 11 bv l)i . W IboAn on d'ucsdtiya 
at 5.30 beginning on October jS. 

.S I , Anoki- w s, |)i.\\. L I'i 11 Ol 11, leetni tr in bar- 
((‘riolngv in the I iiuer'-itc. has been .tppcnnted to be 
the lirst ptolessor ol the* cb.m ot b.a'ti nologv, eStab* 
lislied and approvi'd b\ hi.s MajtsI) ib ('onnciLpn 
June 27 last. 

Tuk Salters’ Institute ol Indnsiri.-d Lheinistry has 
award(‘d felk>w ships for post-gi .idu.iie study ui th^ 
lal)oratoiic's of the institute to Messrs J, A, fientle, 
K. Raymond Jones, S, j. S.imt, and IL \\k 'Curner, 
.Scholarships hav'c Ircen awar^ded to .Misers. B. G. 
Bankft and I.. G. Laws. 

Pos i-c.uvtx’Ari', rcsc'.irch sc Imkirsliips 111 mival archU 
lecture of 250/ a \erir eac*h have Ixi'n .lu.irdeci by 
the. Institution of Naval .Architects to Mr. H. VV# 
Nicholls, of the' Royal Naval C ollege, (inetuvirh, w'ho 
will carry out research on the vibration ot ships, and 
Mr. W. R. .Andrew, of Liverpool Ibnyirsity, who will 
investigate the behaviour of sjilps ,at sc, a during a long- 
distance voyage, and report on shipbuilding and condi- 
tions abroad. 

.So.MK bequc'sts of noteworthy importance are made 
In the w'ill of Mrs L. .\. ."jtuart, ^vkL'W of Prof. James 
Stuart. Cambridge Cnlveisity TaK’ai laature Syncli- 
eale will receive a sum o! 5000/. for a James .Stuart 
endc>\vment in menun v of Prof, Stuart's work fn^ 
foiinchng the I’nivcrsitv Rxlensuvn l.eeiures. In addi* 
tlon, j'rinity ('ollcg(\ C.imht iclgcy is to rec'eivie 2000!,, 
wliich it is suggested should be- applied to the e.stnb- 
lishmenl of Stu.irt sc'hol.'ir ships or sindentships. and a 
similar sum is hequenthi'd to Nivvnham Colk’ge, Carti- 
bridge. 

0\ Tuc'sdav, Oc'tc'ber ii, .1 dinner in honour of 
Prof. J. (A Philip will be lieicl in the Imperial Colkegfe 
Uni(>n, IVinee Consort Road, South Ken>inghf>ji, 
at 7 for 7.30 p.m., when Sir AX’illiam .A. Tilden 
present to him an illuminaied addrews and gifts 
ids colleagues .and students (o expres-^ (leef> apprei^r . 
tion of Pi'of. Philip's activi' interest In every nnfOV,l^i 
ment for the advancement C)f the Royal Colkgdj Of 
Science during his servic:e, now twenty-one 
the chemical stall of the college. The 
taken by Sir Richard Gregory,, pre^ideijt ftf, JfiWjijlti 
Collex/p nf Science ^ C 
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r ^Cklettd^ &ietttific Pioneers. 

Stetsmbsr 29 , 1 S 39 . Fnedrich Mohs diwl.~ Trained 
Halk nnd the Mining Academy, IVeiburg, in 1817 
succeeded Werner in the chair of mineralogy at 
e latter imUtntion. He wa^ afterwards attached lo 
e hnprial Academy of Vilnna, His most iinfiOr- 
fit work was his “Grundriss der Mineralogie. ” 
ioptomber 30 , 1870 . William Allen Miller died. - 
r>poijUed in 1845 to follow Daniell as ptofessur of 
[ 2 mi‘'trv at King’s College, London, Miller the same 
■a<* made some of the earliest reseaiches on the 
H,'CirA of glowing gases- researches which in 1862 
di to his pioneering work with Huggins in the 
lecfra of the hea\enly bexlies. 

October 1 , 1768 . Robert Simson died.- A devoted 
udenl of the Greek geometeis, Simson for fifty jears 
dd the chair of mathtanalit's at (ilasgowa His edi- 
)n of '‘'riie Elements of Euclid,'* published in 17.1;^, 
FiS (he hrois of nearly all editidos for moie than a 
nturv, 

October 1, 1895. Ernst von Rebeur-Paschwitz died. 

As a piivdt docent at Halle and an assistant at 
^rvarL’ruhe 01>servati>rv, Rebeur-Pnschw'itz, in spite of 
|lil!-he^dlh. made important observations in seismology 
[and iinjMoved Zollner’s in'-truments. He died at tlie 
fago of thiity-four. 

October 2, 1848. Georg August Coldfuss died.-- 

Calhd \<> Ik^m from Erlangen as professor ot 7«>ology 
■and mineialogy, Goldfuss held a liigli j)la('e among 
(reuuan mitiei alogists. With Munster lie jiuhllshed 
, tlic pel refact*a Germanue, " aii uni oniphaed momi- 
menttil woik designed to illusiiate tlie inverlebriitc; 
of ( i( I many. 

October 2, 1853. Francois Jean Dominique Arago 
died, isciuleied famous at au eatly age b\ his adven- 
tures w hi'ii rug.iged on g(. odelual oj)eiations in Spain, 
\rago lieiami one of thi' best-known men ol seiiMU'o 1 
of his day. He made import, mt disi ovei it*', in ojitiis ! 
nnd elect! o-tnagnel ism, zealouslv adNoi-a((<l tfie undu- *1 
latoiy theoi\ light, and studied the pliN sira) j>ro. ! 
IK'ities of sti'am and oth» 1 gases Wiili ( bi\ 1 us^ae ' 
he st.irfed (h<‘ \nnalrs de (liinnc cf de J^ltv'^ique, in I 
1840 became diieetor ot the Laris ( )l)sei \ atoi) , and 
as pe manent secteiaiy to tlic I'aiis Ainihmv ol 
ScicruH >■ wrote' main nolahie e/eges. He was also on*' 
of the 111 si suu cssful popularisiis of scieni'e and a 
poUticinn. 

Cfctober 2, 1901. Karl Rudolf Konig died. A n.iiive 
of Ccrrn.ip.v, Komg >elll('d in Ibaris as an insinnm nt- 
m4aker, and afierwaids gaini'd a repulation for his 
OKcclleiU worliiiumship and for liis numerous inquiries 
and c^p*‘^im((Us in acousilc,-. 

October 2, 1906, Dewitt Bristol Brace died. Aft 
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Societies and Acadetoies. 

Takis. , . 

Academy of Science!, September 12. M. L^on 
Guignard in the chair.- K. Scr\liie . j he nmical pCsHsir ; 
dulum as .dh cled by a screen, I,. Duiioyer : Thise - 
induction sj^recli um of rubidium. The mi ial v\as diii- 
tilled in ,< vacuum into a quart/ tube and tl^ • latter , 
jrlaced in the fi«dd ol a high-frequencs aUeinatitiJg 
current. 'The tube is luminous ovi'u at llu ordinary 
tcin|>eratui and is a bright violet-blue at kh)'’^ C!. 
At 2o</* C. the loloui thangt's to lilac. With an cx- 
{Ktsute of (wen(\ minutes as many as 442 lim s vvcie 
ph(>lographe<l ; (he arc spectrum ot luhidium lOiilains 
about 30 Unis, and the spark sirecirum about fro. A 
list of (lie w a\ e-lengtiis is glvi'ii, of wliich onlv two 
appe.u in the arc oi (lame sj>octr,i. --K. de Mnllcmunn : 
The inversion ot the roiatoty power of derivative'' ot 
tartaric acid. O. Mnjorana ; I'he absorption of gravi- 
tation.— M. Stuarl-Mentlath ; (iianitisiM outcrops of 
the border *>f lh«' I’Nrenei'S.- hi. h'. Terroliic and H. 
Wurrascr ; l ire infliK ni e of limf>eiature on the utilisa- 
tion of glucose in iht' deveIo{)mi'nt of Aspctgtllus 
nii^cr. 


Books Received. 

Aluminium .and its .Alloys: 'I licit Lroperlicti, 
llurmal ireatment, .ind Industrial Apphi'alioit. By, 
Lt.-('ol, ('. (jt.u'd. Iranslated by (b M. riiiilips and 
H. \V. L. rinllips. I'jj. xviri 3 184 1 17 plates. 
(Ia>iHk>n : t'onst.ible end Co, Ltd.) 17^. bd. net 
Life of ICli*' M‘Mehinkolf, 1845* mi6. By Olgft 
Metchnikolf. (Authorised tiansl.itron from tire 


(London • A'*>n'^table aird 


l^'nni'lr.) Lp x\iiil-2q7, 

('()., Ltd.) /lA', net. 

Smvev of India. I’l ofessional rajHV, No. i8 : A 
Critieism of Mr, R. I), Oldliairi’s Memoir, “The 
StriKtin*' of^he llimalaNas .md of the Gangi tic Llain, 
as Elijerd.iied l>y (h'od*lie Observations in India. 

I By Lt.-Col, H. Mc(', Cowie. I'p. 11-134. (H«*hra 
Dun; Trigonometrical Survc) ) 4s, 

j Memoirs of (lu* Gv'ologii.'d Survtw * Siotland. ' 

I De-,iriplion of Ailhut’s .Si'at Volcano. I-iv Dr. IL N. ■ 

I Piach. l>p. 2(s (I .ondon : J'., .Stjuiford, Ltd. t 

; Soutlrampton • Ordnrmi*' Survey OHii'i' ) /v. bj. net. • 

I A 're\t-b*>*»k ed Aeronautiial F.ngim'ering : The 

i Problem ot blight. Bv I'lof. II. Chatb'V. 4rd edi- ^ 

1 (ion, revis) d. Pp. xiif 150. (London : C. (irillin and 
I Co., Lid.) 135 mt. 

I Handlnifh d* r hiologiseln n Ari»eitsme(hodcn. , 

j ICdited hv Pr*)f. Dr. Ivmil \bderhrddon. Abt. 10,"'' 
I MetlnKjen d«'r Ge«>logi*', M iii'-ralogii'. Pal.iohiolOgk?, 

. . I (ieogiaphie. Heft j, I u leiung 28. P)». 128. 

studying at the johns Hoplcins nntl Bi rlin I’niversi- } 21 m.trlcs Heft 2, l.if ffiung ^5. Pp. 120-312. 

tie|, HraC|^ about iSSd beeaiuc professor of plivsivs al | ;o m.ii ks. Abi <», Methoib n /nr f'.rforsrliung d,'"r 

la Istung* n di's (iiiisclien Oigaiiismus. d’eil 1, I left 


Nebr.iska! He esprci.iliv studied the action *>f tlr*' 
nuignetii' field upon light, and was also known for 
liis refined expeiiments on the a'ther drift. 

October 6, 1880. William Lassell died, f ass. j). 
ivhile engaged in business as a brewer, consfrni led a 
Newtonian rellector, wilir whieh in 1K47 he disco\«'red 
n satellite to Neptune. In t 8^S he disiovered 
Nypiprion, a sntellito of Saturn, and in 1S51 Ariel and 
Lfjorttl'rief. .satellites of Uranus, 

5, 1912. Lewis Boss died. After sejving 
■'"Astronomer to the United .States Northern Boun- 
; Comn lission, Boss bi’cam.^ diieetor of the Dudley 
iVjStory, Albanv , N.Ab Kspeciallv known for his 
jdh proixT motion'; and star catalogue'; and on 
^ of comets, in 1005 he was awarded the 
^ ^ ^strotiopyi^al Society. 

■- 'Ve S, 


Li*‘f*Tung ^4 ; Aligi'mein*' Mei boii.'ii, Pp <)!). 30 

marks. Abt. 5, Mt'tlaxi. n /urn Stuciluin der lojuk- 
tionen dei ein/i Inen Organi' des lieiisiben Oiganiiv- 
mus. 'I’eil 7, Hfft 1, laehtung 12 ; .Sinnesurgane. Pp. 

(Berlin unci Wien : Urban und Seluvar/i'uberg. ) 
b'jsheries ICngland and Wales. Ministry of Agri-^ 
cultuie and Fisheries, Fishery Invcstig.itions * Sinies 
T ; Freshwater b'ishc ries and Miser Ilaneovis. Vol. 2, 
No. I : The Metliocls of Fish Canning in England. 
Pp. 25. (I ondon ; H.M. Stationery Oflici',) 25. 6 (i. 
net. 

Annals of the .South Afrlean Museum. Vol. jf^'i 
parp 3, 5 : The Odonata or Dragonflies of SoMlh' 
Africa. Bv F. Ris. Pp, 243-45;’ T plates 
(Loi^don : Adlard and Son and West Newman, Lt^i) 
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' FJotA of the Presidehej' of Madras. By •]. St 

riraolbfe. Part 4 : Huhiaceac to Khenaceae. J*p. 57 </- 
768 . (Foruloo ; Adlaifi and Son and West Nownian, 
Ltd.) loi. net. 

Fniropy a Tangible f 'f)iuo'pli'»n : An Eleiucntniy 
Treatise on the^ Pln^ical As|Htts of Heat, Entropy, 
and 'Ihermal Inr ili.t, f<;r 1 )('si|^n( rs, Students, ruid 
Knj,(lneers, and particul.irlv for I’si-rs of Sieam and 
Sttam Charts, IF Kn^. f/aut,-Coindi . S, G. 
Wheeler, Pj). yb. (1 ondon • (.Vosby l.ockwrKid and 
Son.) Sn. (ui. iH I 

' Mikronii ihixlik • (Juani ifative BeKtininuiufJ 
Harn- iind Hlutlir st-ualtcile in kleinen Menken, 
kllnisrhe und e\[x rinienfelU- Zvvecke. By Dr. 
Pincussen. I’p. no. (Leip/ik • G. Ihk-ine.) 
nuirks. 

DepartnieiU of \()i)li<d Statistics (Computing Sec- 
tion), I jkiveisity <.‘f Condon, I’niversity CJpllcge. 
Tracts fnr ( '<Hnput< r*., No. 5 * 'I'ahle of the Co- 
ert’uients of lAerctf’s ( ‘eiiM aCDiib'rence Interpolation 
Formula. liv A. j. dhompsrvn. Pp. xvi-f- 20 . 
(Leiiuion : Cambridge C»Viversit\ Press.) ps. ()d. net. 

Nia Ciiitaga I’ano kaj In Vivo. Serio de tridek 
doktrinoj j»ri di< tu subtenilaj de kelkaj el la plej 
famaj hoinoj. Kompilita kaj Tradukitu dc VV. \V. 
Trainer. Dua ICldono. Pp. 71 . (Glasgow: Fraser, 
Aslicr and ('o, idd. ; Author. 320 Cnngside Road, 
Glasgow.) S. 2 :;o. 

The Stages of Human Life. Rv j. Lionel Tayler. 
Pp. xiv-P 377 . (l.ondon : j. Murray.) i 8 s. net. 

'I'he Heart Nature; or, The Quest for Natural 
Beautv. B\ Sir Francis Youngliushnnd. Pp. xxviii-C 
235 . (l.ondon : ). Murrav.) i 2 .v. net. 

'Columns - A Treatise 0 !i the Strength and D»‘sign 
of ('oinpres',i( )n Memhers. Bv Dr. K. H. Salmon. 
(Oxford Terhniral Pul)licntions.) Pp. xvi - 1 - 270 . 
(London : H. I'rowde and Hoddi-r and Stoughton.) 
3 IV, (hI. net. 

Am Introduction to Phcsics for 'I'echnical Students. 
Bv P. J. Haler and A. IL St mart. Pj>, 24 »r. (London : 

. Librarv Pies-., l.td.) ^s. (hL rut. 

Minlsir\ ot Munitiivns and Df-partment of Scientific 
and Indushial Ki'sisirch. Technical Records of Hx- 
plosi\es, i' Snlplniiic .Acid (.'onermtra- 

tion. Pp. \l + oi- (Lrmdon • 11. .M. Statiouerv OlHce.) 
I2S-. net 

Tlie Wit of llu' Wild. IL I'.rnest Tngersoll. Pp, vP 
2T2. (London: ( 1 . Kouthclge and Sons, Ltd.) (>.?. 
net. 

' 1111 ' ('.are o\ the .NchdeMS'iit (>irl • A Bo<»k for 
Teaclar-, Parents, .ind Gu.udians. By 4>r. Phyllis 
Blanchaid. Pp. \xi i 20 1 . (London ' Kegan Paul and 
C'o., Ltd.) 7 .S. tnl. ni't. 

'I'alxx^ .mil Genetir s : .\ Sfudv of the Biological, 

Sfx lologkal. and Ps\ chological Foundation of the 
FarnlK. B\ Dr. M. M Kniglil, Dr, Iva L. Peti-rs, 
ftiul Dr Pin Ills Bl.mrh.ard. I’p. \vp .’ 55 . (London: 
Keg.an lAaul and Co., Ltd.; Nm\ Voj'k : MolTat, ANird 
and ('i> ) 10 ^. ('d. ml. 

Sev< n \g<*s of ('hildhood, By K[la L. Cabot 
xxxivi ’,-M. (London: Kegan P.aul and Co., 

125. 6 d. m t. 
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The Prevention of Venereal Disease. 

inlerusi of i'n.in\ rcacicr.s of \ \t « hl ha') 

X 110 doubt bt'cu aroused li\ Ect'cnt toi.-t- 
spoudcucc in the upon tlu* of pi<‘- 

xcnlion of vumrcal disease, lo^ctfa r with iht' 
IrtMu haul articlu liy lt> incdii al t'orrcsjKiudt.nl 
diK'CtiUi; alti'ntioii to tlic rrfusal by the Ministry 
ot lltallh to accede “to the application ot some 
ot tlu! greatest medical authorities m the world 
(or h'a\c under Section j of tin* \‘,l), A< t of 1917 
f(»r ” : “ 

“ I he pri paration and sak b\ < ia nnsls undr r 
du Lipcrvision and lonltol ot the Sociclv tor the 
rrcwiiition of Venereal Disease ot tiu- materials 
lor immediate selt-disinfta non recommendt d liv 
fhi'in,” 

And tor 

the training and issue h\ tlu* Soi ii u for 
the Pievention ot Wmtaeal J)i><ase ot the nCees- 
-sar\ instruction for the ethoient application of 
those disinfectants, as it is obvious that the pro- 
vision ot disinfei'tanls witlioul instruction'' as to 
their ap})lirrition would really diminish the eth- 
cac\ oj tliis melhofl ot prexention f>f \enercal 
disease.” 

Ow inj^ to ilie \eiy serious immedi<ite and le- 
ftiote results upon the health of the'nation of this 
xVidespread preventable disease, which has in- 
creased iu prevalence as a result of the war, it is 
‘desirable to consider the facts ('oncerning^ llie 
measures whieh the Ministr) of Health have 
adopted or prepared, and compare the same vsith 
thdsejn pperatloh ip tjie CJpmmonw calth of Penn- 
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The ^lini^try ot Health lia^ 191, free 

1 1 cal mein ctnires, which cost last year half a 
million pounds. The laspayer will naturally a^k 
whether people who ineur llu* nsk should not h(t 
retjuired to ])ay lor treatment, and it is not sur- 
piislng, iheretorc, to find indications ot a clnm|{e 
ot pohrx ot the Mmistrx, (or on pape ii(j of the 
rec'enilv issiu'd Iveporl ot the tAiict .Mcdn al Olheer 
it is staled : ^ - 

“It IS cxlrenu'ly desiiahle that fulhr riiraugc- 
tncnls should he made h\ the autiiontu s Im hriuit- 
ing the general piaititioner within theii sehemes 
of treatment or edui'ation. It cannot he too cleat 1\ 
undtTstood that the best wmv of dealing with most 
( ases ot these distast's is tltrongli the skilful 
piixaK' {iract iiioner. hOr a substantial portion of 
tins prohUun, the ))ul)lic I'linic sh(^ukl l>e k'oked 
upon as a u-mpiirary oigainsahon pending Ihe 
lime wlu'u tlie j>rai iitioiu r is ns'uiy , available, 
(ompelent and proj_KU'lv ecpiipped to undertake 
eflei'tiM' IriMtnunt. Ckrtain jialients rrciuire hos- 
jntal trt'atment, hut the authority should not lUvd- 
lessly' establish instilulions, d aiul when the 
ordinary (dianncls of medii’a) prai'tiee ate avail- 
.'d)le and reii.d>k' i^r can Ih' rnadi' so.” 

rins pious UKaiieal opinion slionld ho comj^mred 
with the following practii al mi'asiin s winch have 
hei'ii adoptiai aiul < arm'd out by tlu' lhalth Com- 
mis^oner of lh<> Commonwealth of Pennsvlvaixia. 

“dill' Dej^artment o( Health oi the Slate 
Ik'nnsv l\ ania maintains thirtx' public ( linies tpr 
the liratmcnt of \ener('.il disease, over which it 
has I'litire supervision and tor wluih il assunu's 
all linani'ial i esponsihililv , In tht'se (linic's lre(' 
tri'atnu'nt is givi'ii to llu^sc patii'Uts w^hoso 
rconomic (ondition will not pirmit tieatment 
either hv private physicians, or liy t linics ( barging 
a f(*e. rpon ('nlranei' to elmu's, patii'nK ar(' i|Ues- 
tioni'd as to tlu'ir ahilitv to pav for sefvi<'e'^. 
1 'liose able to pay a private phy''si( lan are refernjd 
to outside doitor' who are registered with tlv 
( linii's It in a position to jiay onlv a small sum 
tliev ar(' referred to hospital (dini<’s whii'h iharge 
a nominal !••('. Imligi'nt fiatienls art' treated 
in th<‘ .State Clini('s.” 

it wall h(' ohseiwed that diseriminalion is shown 
m resjreel to free treatment. d'he piau’titiimer 
registered with the eliiiie, it may he a''Surned, is 
ready and capable of ('airying (ml treatment efli- 
ei('n1ly, for which he is jraid hv the iidc li'il person. 

In our s\stem there" are no im'asures taken to 
prevent discontinuane e ot treatment, < onsequently 
a largt' per<'<'ntage rv'main mfeilive and are lelt 
to spr("ad tin* disease' hroade.ist, I’his is mani- 
fested by the t.d)le of statisties in the Re[><)rt, 
which 'hows that ot 170,415 whe^ attend^ the' 
^[83 treatmom e'entres in the year ^919^-20, 59,5*'’^ 
compl^t^ the cemrse of treatmentf 
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disc€»Atlniu*cl It^dore fninl tests were 

completed, aod nnly :?t. 5^() were disdiar^jed ait« r 
complelion of treatment and oi)st rvation. 

The hcailfi authority of Pennsvlvania has foic- 
tins important matter of diseontinuanec of 
treatment, and it has enai le(i the following regula- 
tions : 

“When a patient dis<oniinues treatment before 
in* (nr she) is lurtil or rendered non-inleetious, 
the social ser\ lee worker Itjllnws up the east' and 
sees that tfu patient returns to the elinle as long 
Hs the. disease in tiu' inlet tue state. riiis is 
acCf>mplishe(l lirst h\ sending him a notice to 
return for tr(.itinint. II this does not effect a 
retpf'n, the < lime makes use of the- legal maehiner) 
af the di^pos.d (>1 the Department of Health. 

’W^encreallv diseased patients in the infective 
stiige ari' suhjeet to (jiiarantine, when through 
neglect of treatment, habits, occupation or tailure 
to prntei t others, ihry are menaces to the piiblit' 
health.” 

In this eountty tln-ie ar(‘ no legal measures of 
this nature, and the \ery large percentage of 
ptrstons attending the iliikus uhr> discontinue 
treatment and disregard the warning they receive, 
or should receive, that they are still infe<'tive and 
a menace to so(aei\, slu)\vs that some further 
measures of a (lisciplmary nature are necessary 
to makt those dimes elllcient. ^ 

The following passage from the Report of the 
Ministry t»f Health indicates that a number of 
the climes <ire iu>t dhcimi. 

“! atn bound to advise that it the W’ork of 
theiie diniis is not properly (l()ne--if it is casual, 
superficial or perfunclor\ they should be dis- 
iipproved b) tla Ministry. It is better to have 
only a few ( linics well org.inised and seientifieally 
controlled than a large number which are not thus 
acjminvstercd.” 

Thii small pi'rcentagc of per.sons attending the 
chutes who were di.scharged as certainly non- 
infections, and ifu' large per('entage who do not 
complete a cure and are still infective, is explained 
if the service at a number of these clinics is casual, 
supierliclal, and [k rfunclory, 

\Ve entiulv .igree with the Report in the state- 
ment :■ • 

“Whilst ihe \M). dime has provetl in practice 
the. centre of the tie.ilment, it is but part of the 
national scheme for dealing with the.se diseases. 
The other and najte important pa»'t concerns pre- 
vention.” 

But how does the Ministry propose to carry it 
out? By 4ibluti()n tn-almeni at the clinics. Hut 
the Heport shows dissatisfaction with the service 
at a htimber pf the clinics. Is it likely that ablu- 
tion and drri^alion will bd.c&iledyy 
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where the treatment is liable to be ‘^'casual, sufefey 
ficial an(i perfunctor) ”? ' ' 

The Report gives the following reasons agaiiffe 
the advoi'aey oi the practice of self-dismfection 

• . 

“ I'he Ministry believe that thorough cleaning, 
and skilful disinfei'lion of tlu- body immediately- 
after risk of infection has been incurred tend 
substaniiall) to reduce the likelihood of disease, 
but the Ministry are not prep.ired to rcHrommend 
a general practii c of sdf-disinfeetion apart from 
skilled advice and .supervision. It is believed thad 
except under skilled control attempts at sclf-\ 
disinfection are likely (i) to be ineffective; ( 2 ) to 
(TCate a false sei uritv and thus an increase m 
promisi uitv ; and (^t) t<> h-ad to postponement of 
treatment which thus be* omes more difficult and ■ 
uncertain. It is impractii-able to train the general 
public in effective .^c/Z-disinfection by means of 
leaflets of ruction. What is required in all 
such cases is not general directions for sclf*- 
manip\ilation but prompt and skilled adviie.” ^ 

\\v may ask, is this fi-ar nl f.iiluie the sold 
reason? .Xre there not, in a great measure, the 
same influences at work that intt'rfered with pro^l 
phylaxis by self-disinlectiun being earned out 
efficiently in the serviu's during the war, vlx. the 
Xallonal Council and its supporters, which set 
out U> (’omhat venereal (lisca>(' and still findr It, » 
ini'reasing- in spite of its moral propaganda mid ' 
*nrati\e treatment centres, ‘ 

W'c have no dtslrc It) dispute the fact that 
“ skilled disinfection as ('arrted out by the * 
Ameiiean .Army w.is clhcicnt, hic let us -.ee what ' 
the C'omiTitssioner of Health of I’etmsv h ania says ‘ 
about skilled disinfe* lion in r iv il life : 

“ Immediate treatment (venereal prophvlaxis) 
for those expost-d to disease has been approved 
by the Pennsylv.ini.i State Department of Health.' 
Prophylaxis as used in the ai;my b\ means of, 
st.itions is impracticable in civilian life, Tube^ii' 
eonl.nnlng material lor self-disinfection arc giveJi;i 
the Department’s approval, when after tests they 
meet requirements. The material usually 
ploved IS after the formula of Metchnikoff. 'FheJ 
tubes are on s.dt^ in drug stores,” , v ' 

' 

Anv tinprejudif'ed thinking person must SCd 
many grave defects in trusting to disinfection b-; 
stations to control venereal diseases cffoitivelyy," 
even if municipal authorities change their mind., 
and sanction the increased expenditure which sticb y'k 
stations would entail. 

It is certain that a large proportion of civilian;i;f,yb 
who expose themselves to infection could not^ 01?^.-' - 
vvcmld not, seek skilled disinfection even if 
locality of the .Motions w,cTe , f»y,onrable 
I ij' ' 
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^TJ'>e deJa>! in % majority qf cases wouM prevent | 
skilled disinfection from being eftcctive. broin i 
(^CiJnomic and efficiency point of view, there- | 
^jc, '''■e are of opinion that the Health Depart- 
ment of l^ennsylvania lias wisely adopted “ self- 
distJtfection ” as one means of controlling 
venereal disease, and it is tt) he reg retted that the 
offer ol the Society lor Prevention of Venereal 
Disease^ backed by the names of so many dis- 
tinguished physicians and stirgeons, should have 
met ^Dlh a curt refusal from the Min;sir\ of 
Healtli. 

L'Espaefe dans la Chimiev 

The Principles of the Phase Theory, lictcro- 
j^eneous Kquilihria between Salts and their 
Iqiuous Solutions. By Dr. Douglas A. 

C lilibeiis. Pp. XX H- :t<S2. (London : Ma< millan 
and Co., Ltd., 1920.) 25^. net. 

A mong the gifts wlfa h the older science ot 
phvsit.tl ('hernistry gave to eluanists, un- 
doiifiiedly llic graphii'al treatment ol lieterogene- 
ou> equilibria, founded on the pha^e law ot 
<lihl)s, will always occupy a prominent ])osiiion. 
Ht'gun and extensively developed l)y Rou/ebiumi 
and van’! Hoff, this most valuable and elegam 
brant h of science has been carried on in a masterly 
faslnon by Schreinemakers, Special and most 
important developments of It are diu* also t<.) 
C.oh(. n and to Smits. 

So great and conspicuous is the work tif these 
live Dutch ph) steal chemists that we mav tairl> 
call tile science of heterogeneous equilibria a 
Dutili science, dhis statement is all the more 
ju^'Ched w^hen we recollet t that the theoretical 
and t vperiinental i)h)sics of the simpler systems 
is very largely due to the work ol the Dulcli 
physicists, van der Waals, Kamerlingh Onites, 

' Kuenen, Kee.som, and Crommelin, etc, I he 
Dutch nation Is indeed to bo congratulated on 
the splendid work which their men of science have 
done in this field, and it is pleasant to ohstrve 
that Dr. Clibbens has dedicated the present 
volume to Prof. Sehreiiiemakers. 

The great power of the graphical treatment ol 
heterogeneous equilibria lies in its ignoration of 
Co-orjdinates. In order to af>ply it we do not 
require to know the co-ordinates wl^ich define the 
(finer mechanism of equilibrium in any phase. It 
i$ not even necessary that the constituents of any 
phase should bo in perfect inner equilibrium. All 
that is necessary Is that the various phases should 
be in equilibrium with each other-- -that is to say, 
tl^t chepiical potential of tk>inppnent 
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peralure and hydrostatic pressure (at legist in all 
ordinary applications). 

WN* may say that what cartogiaphy is to the 
geographer and land travelU r, pr.u lical nstrq- 
Homy to the navigator, and cnginctring drawlntf 
and graphics to the engineer, the graphics of 
hetertigeneous equilibria is to the chemist. \Vtth* 
out the maps made by other chemists and the 
knowledge ol how to do his own surveying and 
map-making, the chemist of to day will do mucfi 
useless wandering, atid probabl) kisc his way 
<‘ntireh. 

It is a strange thing that, even after the lapse 
of sonic thirty vears, so little teal attention is 
devaned to the science ol heu rogeneous equilibria 
in our instructivmal courses in chemistry at the 
universities and liigher teilmical schools. The 
only peopi(‘ who takt‘ it scriouslv are the metal- 
lurgisls. Lrom their closer eonnec'lion with the 
oUtsid<‘ world they know that it spells tuuSinOss, 
and \<‘rv gocnl business too; but in reality it is 
just as important lor the chemist. Wlialciver 
chemiial work he docs m the world, lie will have 
at some stagt" or other to se[)ara(e la'lerogeraJOUS 
mixtures into pure I'onstituents b) cry slallisatibii, 
distillation, sublimation, and phase-distribution. 
In designing chtmiical processes and jilant he will 
be asked by the engineer to spei ify what plui^Os 
will b( pre.senl and m wlial amounts, undei^ speci- 
fied conditions of pressuia*, temperature, and con- 
centrations of initial mat(Tlals. '1 lie engineer, 
acvusiomt'd to Cjuantitative data and ('ale, illations, 
will want the answer in ligiircs. He does not 
want anv of the “ trii ky " work of Mary Ann 
making the Sunday rice pudding, although that is 
just what ho gels at j^rcsent from the majority 
ot chemists -even highly trained ones, who caq 
tell vou what the inside of an atom looks Uke, 
or what the camphor molecule would be like if it 
would k(*ep quiet and stand at attention. Thes<i 
learned gentlemen re.semblc an engineet who has 
“jumped” all Ills engineering drawing and 
grapliical stati( s, and taken to the study of rela- 
tivity. Keen the members of the “Argonaut”.^*’ 
peditiun had some sort of ma]) in ilicir great 
quest . 

No man ('an really rlaim to be a well- 
trained chemist nowadays unless he i an handle 


the theory and practice of a bnir-component 
system as he would an .ABC railw ay-giudc. Alas, 
how many of iis can .say that? We mean well, 
but when it cumes to the test we fall back 
on the methods of Mary Ann. Kvery university 
chemical institute should have a special laboratory 
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not pfldr, «>i romance, or vain^lorv, hut biniply 
11 j<‘ sober JK*( (. ^siiu s ot busit)ess. And what yoimi; 
niari n. there uitii soul st> bast ih^U the beautiful 
j^O'OfUelry o( tlfis work would not appe.d to him 
and he a lYiorc liian suilieient compei>sation for 
the tribulations ari^'iii}; from the aualvtical work? 
1 liiC mind of the <hennst, unlike that ol his future 
< ollea^m tlx; engineer, reallv dwells in a point, 
lie lacks the sense of space and the j)0\ver of 
(hinkiiVT sj).itiall\, <.r, rather, un)st of his work 
tends to iirorhn i that laek. What better eor- 
rttdhe (ould (here be fliaii the sfudv of a four- 
eoiTjponent svsti m li (Ik* » htanist is ^oiu^ to 
rule tile world .i-, he hopi's and as he oii^ht 
Ix' must (ease to b(‘ a [loinl-tnan. lie must be- 
('ome an undei slander and (f>nl roller of space. If 
not, wa'Il, iheiMlif' eii^dneer will oeeupv the space, 
and till' ])oor old ( hemist will ('onluuie to sit at 
his point and won(l('r what is wrong- as he has 
di)n(' tliese m,iiu sears. 

In tlu‘ jiKf.'ue to his book Dr ( liblnns gralo 
(ullv and graieluilv exfuesses his indelitc'dni'ss 
to (’apt. h'rain is \rlhur hnauh. under whom he 
studied the siietue of phase-ecpiilibria in the 
r(‘seari h depaitment ol Messrs. Ilrunner, Mo; d 
and ('o. 1 here is also an introdtn tton h\ Capt. 

f^reeth \o doul>t Di ( h})bens would bt' tlu' 
first prison to admit that this book Is realK 
a fU'odiK t ot the UruniHT. Mond Keseari'h Laboia- 
leuy, aiui tluieloK' of its direidor, C'apt. kreeth. 
During lli< p.isj (ourticn \e<irs tli(‘ si'ienee ol 
heterogeneous e(|miihria and its praiMaal appliea- 
f)(3n lYa\e » ea( lu'd a deg ree of dev i‘lopinent )>v t'apt. 
I'l'ieth, wliiih is uneiiiialied tn anv part of the 
world. Known to \er) lew' helore tlie war, 
this fait hei'ame uvealtHl to man\ h\ the maj^^mli- 
eent wiuk' ulniii Messis Ih miner, Mond, and 
Co. did m ( onneelion uitii tlie maiinfactuie ol 
ammonium nitrate l)v three ditfereni metliods. It 
is an opiMi seiTet tiou' (hat lh«' work whieh this 
eompaii) did in this ludd aloni' saved the cause 
of the Allies at a entu al stage I lie linal mell'od 
whuli tluv einplovul iiauKlv, tlx dux*. I pro- 
duction ol ammonnini nitrate liom sodium 
nitrate .uxl animonnim sul[)hate, was a s})lendid 
triumph ol s» leiiuru mdustrv. Sius ess was due 
to the aitimale i o-operatii>n ot si'itxitjlicalh 
(rained dneclors and engim-ers wilii the Chemie.d 
Reseandt Di pin imeiil . but the lonner would be 
the first to admit tlntl, without (lie (\aet data 
V lidded !)\ ( apt. iMi'cth's sia ics of phase- 

tsofhei'ius, no sui i essful proi'css indeed no pio- 
I ess at all i oidd have resulted. 

I Iwre have been tii.inv books dealing with 
heterogeneous equilibria, fiom tlx? pioneer text- 
books of Hancroft and van A llofT to those of 
hnullay' and Kremann. Roremast amongst the 
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mor(' fundamental treatisi's stands, of course, thtv 
great work of Roi/eboom, ably eoniinued bv 
Sehreinemakei s, with which may be classed tl^e 
*' (jesatligte Ia>sungen ” ot Jaiieekc, and the 
“O/canische Salzriblager^ngeii ol van’t Hoff, 
llie present work of Dr, (.dibiiens is tlie first book 
in luiglish to attack seriously tiu- real gr*omelry 
of the subject, lie carries us from the delightful 
simplieity of binarv s\ stems right up to the real 
thing quaternary and quinarv sv sterns. It is 
evident that Dr, Chbbens tan think in space, and 
(trxpects hi.s readers to do tire same, d'hat i.s 
certainly necessary; but it one rniglit I'avil at all 
it would l)e to suggest that. the- author lollovv.s 
Schreincmakers a little too idiYsi l\ in his method. 
In leading the novice up tire ste[)s ol Ikirnassu.'^ 
Dr. Clibbrms has no inerev in his geometrical 
logim .Vs the mtnd of the onhuaiv man and 
('spei laliv th.it of the < tieinist gel^ .ibslr.x t onlv 
)>y gentle degiei's, il would liave Ix'cii well il the 
author had paused, at ea( h ^lage m his licaven- 
ward jouriH'V, to work out tlimou^hlx , both geo- 
metriealK «ind arillinx'tx allv . a tvjixal eoncrotr 
ease; and m Ills aciiniralion tor tiiangiilar co- 
orditiat(‘s he lails lu do jii.sIhi' to the less general 
hut verv useful svstem of open rectangular co- 
ordimiti s. 

Hut llu s(' are small matiifs lu ( omparison with 
tile great valix' and e\( elleix e o! tlx liook it is 
one which ev'crv (hemist must stud) ,ind digest, 
and It IS eertiiin that n w dl havs' a great and 
sakitarv ettesU on tlx ii'>mg geiuTatinn of Iviiglish- 
reading (’hemist s. Mcssis Hrunixn', .Mond, arxl 
Co. are ti; be heattilv i oiig i at iilated on the im- 
portant coni nbuiion wlixii ilxir resean'h dep.irt- 
ment has made to tlu' ,id\<iixe ol ehemx al sexuiee. 

to the voLing vtieniisL ol ibc jircsent d.iv (.me 
may sav these woids. Sludv the might)’ atom 
and its .'till mightier msiik'. .Studv also the 
organx' molecule witli its trailing Ixdd ol glory 
and its \ ihr.ilxm-lrerpiencies ; but il von want lobe 
a man amongst men in the great world llnit toils 
with kirge masses do not “jump” the g-eometry 
of h(‘t(’rogeneous e(|uihbria. It is ilw key that 
unlocks mail) rioois 

• 

Practical Anti-tuberculosis Work, 

hidwitrial (A>i(>x;V.v (Uid I'illa^c SrUh'ntrnis jar 
the Doii.s'u/H/)frce. Hv Sir (iernian W’oodhead 
and P. C. V’arriiM -Jones. With jirefaee bv Sir' 
C'lil'lord Allbutt. Pp. \i t 151. (Cambridge k 
Al the CniviTsiiv Press, iqjo.) lo.v. tjd. net, 

N O one wishing to be prepared adequately 
^ for practical anti-tubei'culosis work can 
afford tea little volume, fts' ilttliorji 
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are well known for tbeir protracted studies of the 
subject, which are embodied in the present volume. 
VVe could have wished that the different essays 
and addicsses, which form the larger part of the 
Uook, had been rew rittt*n in more regular 
sequence, for this would have saved the reader's 
tinn; and condviced to more impressive exposi* 
tion. Hovve\er, the whole of the work deserves 
stud), and there is something to^be said in favour 
pi repetition of the same theme from a new angle, 

Ihere cannot be said to be an) thing exactly 
iKw in the b(X)k, except in the important par^ 
ticular that what others had discussed and re- 
garded as desirable, in the Cambridgeshire 
colony described in this hook, has been 
shou n to be practicable and competent to 
bnn^ improved results in the treatment ol tuber- 
cnlo^i'' There is, with the possii)le fxception of 
svphilis, no disease which better illustrates than 
tulu'in ulosis tile synthesis and inseparability of 
treatment and prevention. Each patient treated 
sui'CNsfully Is thereby deprived of the power of 
iufet ting others; and each patient who, apart 
frcun.cure, is taught during treatment the hygiene 
f»f his disease, and made to believe practically 
tiiat his own recovery, as well as the safety of 
others, tlepends on his adopt iipg hygienic pre- 
taulions in coughing and expectorating, is an 
added inllucme towards the exterminati(;n of 
tubeioulosi-,. 'IduTc is appositeness in the illus- 
tration, that just as Sir Arthur Pearsou said to his 
blind pupils: “ Ihe hrsi thing* vtui have to do is 
to learn to be lilind,” so tlie (onsumptive must 
"leain to he a eousuniplive, " and to play the game 
l)otli for himself and for those about him. It 
is -cause so many sanatoria havj; failed to im- 
press this lesson, and t(j make it part of the life 
oi tlie consumptive, that the loafing habit has 
been encouraged, and even partial return to indus- 
trial efliciency has been exceptional. 

Others before the present authors have advocated 
farm colonics, industrial colonies, after-care asso- 
ciations, and allied agencies, and much good work 
has been done. At the Bourn and Papvvorth 
colonies a demonstration has been made of the 
practicability of dealing with all classes of con- 
sumptives at one institution. This practical 
application of the vuc toute ensemble is especially 
valuable, particularly .so wdien the views adopted 
by the authors of this book on the patho- 
logy of tuberculosis and the essential mca.sures for 
Its prevention are those which offer the greatest 
prospect of success. We all know that the in- 
fection of tuberculosis cannot be entirely avoided, 
but that practical danger arises only when the 
dosage^ of. infection surpasses the po\v^rs of resist- 
5 %ip, : ypt, ’15^} .t. 


ance. Hence minimisation of infection’ and 
measures for improving general health must go 
hand in hand. 

The authors speak with authority on^ the ini- 
portance of pievcnting the spread of massiv.c 
infection, of ‘Murning off the tap before we begin 
to empty the trough.’’ Again: “Small dose S of 
tuberculous virus may be harmless, largi- doses 
must be guarded against.” d’hoy fiuote Sir 
Arthur Newsholme's conclusion llmt the ad- 
mission ot a large proportion id advanced 
consumptives to iuHrmanes has lessened the 
spread of disea‘'e, and aild that this “points 
the wav to the next s-lep — the segregation 
oi thcho middle <:ases in colonies, where, 
with the best chance possible of recovery, 
they also cease to bo a sinirce of infection to 
others.” It is on this principle that the Cam- 
bridgeshire ruberculosis Colony is based. It is 
an .'ill -round scheme, I'overing eviuy grade of 
tuberculosis: “We are sallslied that it is im- 
possible to keep tuberculous ])atients in watertight 
compartments,” anil therelore early, middle, and 
advaiued cases are tre;-ited in sejiarate divisions 
of the same institution, wliiili eongirises the hos- 
pital at one end ul the scale, the village settle- 
ment at the other, with intermediate rest houses 
lor febrile patients, open-air shelters, hostels, and 
workshops. Here fhc patient has a reasonable 
hope of being made, not into a valetudinai ian, but 
into a useful and productive member of society, 
who, although he may remain a consumptive, can 
even enjoy bus life. 

'I'liis is a hopeful view oi the jiroblem. Such 
institutions have a definite and increasing possi- 
bility of utility, would, ol course, be a inisiake 
to assume that colonies of this kind cover the 
whole problem, d'hey could not do so unless 
the) were adopted on a gigantic scale; for vari- 
ous reasons a large number of chronic, but in- 
curable, consumptives wall need to be dealt with 
in urban homes, in hospitals, and in their own 
homes. A large proportion of partially recovered 
patients will recover only 75, 50, or 25 per 
cent, of their full working capacity, and there is 
need for the further organisation, on a scale com- 
mcnsurati^ with the magnitude of the problem, of 
provision for them of the three desiderata which 
are quoted by the authors of this book from an 
olTicial report in the following woriK : “ If the 
patient is to have the best possible prospect of 
recovery, and if his family arc to be safeguarded 
against infection, in many cases he will need 
(al improved housing; (b) occupation adapted to 
his physical capacity, etc. ; {c) the family income 
supplemented. These requirements 
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The last section of the \olunu: is an ad- 
mirable nummary of the subjo:!. We hope 
’,l will be read by, and ^ive fiesh heart to, 
;ai en^oiged in national tuberculosis work. 
We Wislt it could be luou-ht home also 
to the hearts and minds of rentral and local 
governing bodies, who, unfortunately, at the 
present time, are engaged in whittling down 
essential imblic health actiMtics, whidi is any- 
thing hut e( onomy of thi' wellare of the C.onimon- 
wTatlh, on whali etlicitficy depends. 

Physics and Chemistry of Biolumincsccnce. 

Th(\ Nature <4 Animal By Prof. E. N. 

Harvey. (Monographs on Experimental Bio- 
logy.) Pp. X (- 1H2. (Philadelphia and Lon- 
don : J. B l/ippiiH uU Co., T<)20.) IOS-. 6d. net. 

B 101. LMINESCENCE— that is, the production 
of light by animals and plants- is a pbe- 
nonuaion wliah has ('xi'iti'd wondei' in l)ie lavman 
and gi\'en rise to many iiu ('sligalions on the part 
of the man of sc ience. Sinc e the lacsults ot llu'se 
investigai 10ns, many of them of a purely qualita- 
tive natine, are widely scattered in the literature 
of various countries and not always readily access- 
ible, the* author has rendered a distinct service in 
collating the various facts and presenting them to 
the scientific public as a ronnc'C'ted whole. The 
biologk al aspect is referred to but briefly, in a 
chapter on tin' structure of the luminous organs, 
the mam portion of the liook de.aling w'ilh the 
phvsu'al c hat .ictei ist irs <>l amm.il iiphl and (lie 
chemical processes underlying its production. I'he 
study of bioluminesconre* is another instance of 
(lie Mj)j)li( .It ion of pli)sics and ('lumiistry to bio- 
logical and physiological problems; the author’s 
treatment is clear and, so far as the present state 
of our knowledge is concerned, convincing; It 
shows, moreover, th.at he has full command of 
the cr^gnate s< iences. 

Viler ]uo\idmg, in the first two cli.ipters, 
nil account of the {ihysical phenomena of 
luminest ence and iiU'.andesi ence, in w'hich, 
espei'ially, (lu* various kinds of luminescence arc 
adequately discussed, a detailed description is 
given of the results obtained in the physical inves- 
tigations of the nature of animal light. It is in 
such ph\sj{”il investigations that most progress 
of a definite nature seems to have been made. 
Ivxact quantitative rncasiiromcnts have established 
thaf the light emitted is in no way different from 
ordinary light, except in intensity and spectral 
extent; it is all visible light, containing no infra- 
NO. 2710, VOL. 108] 


red or ultra-violet radiations or rays which are 
ea|>,'ibU' of penetrating opaque objects. Like 
ordinary light, it will cause fluorescence and 
phosphores^'cncc of substances, aff(X:t a photo- 
graphic plate, cause marked licliotropism of seed- 
lings. and stimulate the <ormation of chlorophyll, 
1 he efflciency ( = visible radiation x visual sen. 
sibility -.-total radi.ation) of the firefly as an 
illummant seem.s to lie of tiie order of 96 per 
('cnt.- - li\at is, immeasurably superior to any arti- 
fu iai source of hglit. I'lie light, liowever, sup- 
posing it could he put to use, would not be suit- 
.»l)le for artificial illumination, since all objects 
would appear a nearly imilorm green hue. 
Although the light of the rnefly is the most effi- 
cient knowm, so far as amount of light for ex- 
penditure of energy is concerned, it has Ix'cn pro- 
duced at the inevitable (.\pense ol range of colour. 

The last three chapters d» al witli the chemistry 
of light production and tin- d3namics ot lumines- 
cence. As is onlv to be (‘Vpct'ted from the nature 
of the case, the chemist ly of hioluminescence has 
not yet been placed on a Icisls as satisfactory as 
the physics tlu'reoi ; the evidence, as yet, is 
mainly of .1 qualitative nature. It skeins to be 
established that, in at least three groups of 
animals, luminescence is due to the interaction of 
two substances, luciferm and luctferase, in the 
presence of watiT and oxvgen, I.ucib'rasc is a 
protein, all its propiuties agreeing with those of 
the albumins, and may be* rcgardctl ns an cn/yme; 
luciferin has many jiroperties in common with 
the proteoses and peptoites, but Its cltcmical 
nature still remains to be dot ided. The stage to 
which our knowledge of the dynamics of animal 
luminescence “lias advanced may be indicated by 
tlie fact (bat the autlioi only I'ommits himsell to the 
statement th.it “ perhajv, tlu' rtsidion t.ikcs place 
in two stages,” a lomptnmd luciUiin Uaiferase 
being fust formed and tlien' undt'rgoing oxidation. 

A valuable bibliography is given al the end o| 
the book, which is printtd in clear type and well 
.supplied with ilhisli alions and diagrams. 

T. S. P. 


Our Bookshelf. 

I'he Anthniviic of the Decimal System. By Or. J. 
Cusack. Pp. xvi-H492. (W’lth answers.) 
(London: Macmillan and Co., Ltd., 1920.) (B. 
Dr. Cusack is a Arm believer in the decimal' 
svsUm, and there can be no doubt that he speakj^ 
with some authority, in view of the great experi- 
ence he has enjoyed of teaching arithmetic and 
other branches of a business training to all classes? 
of pupils. Many have argued theoretically about 
the educational and commercial advantages of a 
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decimal syjttein, as against the complicated noia- 
lions now in use in this country, and some have 
worked out decimal systems vvhicli they considered 
suitable lor introduction by Act ot Parliament. 
Dr. Cusack has gone a step further by producing 
a text-book ol arithmetic in whicli the calcula- 
tions are all in terms urf the decimal notation, and 
the variou.s quantities dealt with, like length, arc.i, 
vr>lunu', weight, and mone\ , are all decimalised. 

i he aullior does not desire to introduce the 
vi/ciru system. Ihis is merely one form of 
deuinal system, and Dr. Cusack considi'rs that 
wr in this country are so much accvisluineil to the 
u^e ot the yard, the hundredweight, the gallon, 
the pound sterling, etc., that is necessary to 
retain these units in any decimal s)stom we cm- 
pio\. I he effect of the acceptance of thi.v idi.a 
would thcrelorc be merely tin* abolition of th(‘ 
Milgar fraction in business and other calculations; 
the difference between the English and the Con- 
litRnial units would still remain, d'his is not the 
plaie lor a discussion of the problem, but it must 
he pointed out that a considerable traition of the 
a<hanlages derivable from sucli a radii al change 
of nur English s\stem of units would he lost if 
we lefused to fall in with the Chintincntal metre, 
gr.imnu', and litre. As regards inonev units, the 
matter is entirely different- -international ex- 
changes have sueh luigi* relath «' timc-gra(iu.*n1s 
tliat it is idle to attempt anv international ecpial- 
isatii)!! «.f the currency. 

l)i. ('usack’s book is excellently written and 
produced. It is really a piece of propagarula 
literature, and as sueh it should have more effect 
tlian any number of Parliamentary speeches and 
C'hambcr fif Commerce resolutions in educating 
public opinion in tlu’ direction of act epting" a long- 
ox erduc reform of our sy*5tem of units. 

S, llRODr 1 SKY. 

At’nalrs dc \ ' Ohservataire as ft'otiomiqKi' dc 7’o/cyo, 
une 5, qt' fasihcuh*. .Studies on Astronomi- 

< Time-Keepers and d'iine-Presei \ ing Systems. 

Ih Kl)ofiisa vSotome. Pp 11 + 59, ('rok)O ; 

Impfrial University, 1921.) 

Tilt problem of the determination ami dlslribu- 
ti(xn of accurate time has been adx anced consider- 
ably in recent years by the use of the moving w^ire 
in ('ihserving transits, and the introduction of wire- 
less time-signals. flence the analysis of the 
hchrwiourof high-elass tinu'-keepers und« i various 
Conditions, vvhii'h is dealt with In this memoir, is 
hkel) to he of general utihtv. Mr. Sotome notes 
that chronometers are essential in Japanes<‘ 
observatories as a supplement to pcmdulum clocks, 
on account of the prevalence of earthquake shocks, 
w’hi(T produce abrupt changes oir the error and 
rate of a clock, but have no sensible effect on a 
chronometer. It is shown that the chronometer 
rates arc sensitive to changes of atmospheric 
pressure and humidity, so that an air-tight case 
should be used. IVtost of the I'hronometers 
showed perceptible change of rate according to 
the interval that had elap.sed sinc'e winding; t,his 
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i^hange was diminished by using a falling weight 
I inste.id of .i s])ring as motive povet'r, u method 
• that i'N j>iaetu'able m an obser\ alor) , but not at 
I sea. 

I The scclii>n on pendulum cUnks deals not only 
j with those at d'okvaj, hul also witii tlic records 
the *-standar<l clocks <il luirojit .in observa- 

tories. d'her<' is a (uirious gCncial tcmlency to 
' acceleration of rate, whii h may hr due to accumu- 
lation of dust, rust, etc., on tlu' ro<l and hvab. 
An exarnmatu'n is made ol the pii>p(itics of tlif- 
ferenl metals tliat are list'd as p^aulnhin rods; it 
is ft)und that invar is subject to gtadu.il cUmga- 
tion and irreversible thermal ('\])ansion ; quart/ 
or tungsten art' suggested as sinlablc. 'I lu' un- 
porianet' of an an -tight eliamber, w ith lonstant 
pressure and tempt ratin c, is cmpliasiscd. 

I’inally, the memoir deals with tht' determina- 
tion of true time, which involves the thstrilmtion 
of error between the, transit observation and the 
timopieec. It is suggested that alruormalities in 
the ftirmer mav sometimes b(‘, due to lateral refrac- 
tion, arising from uns\ mmet rical temperature dis- 
tnbuli<m. 'Ihc ratio of prohabli* t'riaus of tin? 
observed transit and tlu' assunieii clocik rate 
h.iving been found by iener^ at t'ai'li observa- 

tory, formula* are givtat for obtaining a weighted 
mean < Inc'lc eri'or. 

A. Cl D. Crvimmuin. 

.Sfr/ng Figures. By VVl \\l Rouse Ball. Second 
edition. Pp. hq. (Cambridge : \\l Ileffr'r and 
Sons, Ltd., 1921.) 2s. (hI. net. 

'Fins hook is a second and enlaigcd rahtion, of 
which vv<' have already noliv'cd the first issue 
'(Nvu rf, vol. 106, p. 6.|o). 'Tlu' subject is c(»m- 
paralivelv new, though one varii'lv, the lat’s 
cradle, has a literary pedigree from tlie eight(('nth 
ecnturv, aiul the hoys at Christ's Ilospital used 
to j)lay it in the time of Charles Lamb, as relateci 
bv that charming writer in his (‘Ssay on the famous 
foundation ; but the discovery of the morr* interest- 
ing forms dates from tlic Cambridge expedition to 
'I'orres Straits in i<S()S undrT th(‘ IcadiTship of 
Drs. Haddon and Rivers. Sinc'C then many in- 
teresting figures have been recorded, notably in 
America, by Mr^. Jayne. 

The invention Is certainly due to the lower 

culture, and the distribution of the figures is very 
interesting. 'I hat known as “Lightning” Comes 
from the Navaho Indians of Arizona; the now 
almost extinct Apaches passed on the “Tent 

I'dap “ to the Mexican Indians; “Man ('limbing- a 
'Free” comes from the Queensland I,)laeks ; the 

“ Batoka Gorge ” was ai'cidentally disi’ovi'reil by 
someone wfio showed some other figuri's to the 
nativ'c police escort at the Mrtoria Malls, In 

fact, as Mr. Ball tells us, no sc'lf-rr ^^pccling an- 
tliropologist ought (o go about without a piece of 
string in his pocket. As anyone can nr)vv learn 
a fascinating game under his careful guidance, 
it may be hoped that field anthropologisl.s wall 
soon tell us more about its various melhocls and 
its origin* 
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Letters to the Editor. 

like Editor does tiot hold himself responsible for 
opinions expre^'ycd by Ins correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Natl'he. No notice is 
taken of anonymous cummunjcahoris,] 

The Resting-place of Robert Boyle. 

Some inontlH lj»ionie very nuuh 

inltTCsU'd in tile hi. .iinl uotic of the famous ICnglish 
jihilobophcr, ih. floii Roh.it lunlf, and anituatc<l 
to a cerlain ( xlvut h\ tin ^jaut of thn pilj^riiu, I 
tilOUj^ht 1 would po .uid look .u his Iasi t csting-plac' . 
Arcorditi^ to I houia^ Ihi^it, who lytou^ht out in fiv<- 
foHo Volutins ih*' v\oik^ of Uoylo wilh a “Life” in 
the year 1714. ihe philo.oplioi ditnl on I f^'Ceinhcr 30, 
tdpr, sovf n da\s alO r hi>. sister Katl\<*iinf\ l.ad\ 
I-ianela^di, willi whom In* hail hriti l^crpinj; liouse in 
Pall Mall foi luoie than twenty yean<. Ilrother and 
sister w. in hurl'd in (he rhaiuf'l of St. MartinV-in- 

(he-l*'ie!(is 

f,>u real hiti'^ lln fluirt'it I learned (liat the old 
thurefi in wliiih (Ii' V liad I>een laid was pulled down 
in i72t ainl rtplaurl t,y the pri smt edifice. On 
irupiirv of tin* rector he nfeiied me to his chnrch- 
w irden, Mr. }ohn MaeMaster, from whom and from 
his mterestiiif^ hwK* on tin,* cltureh the follow inj.t farts 
.ate derived - 

The foundation-stone r>f the new rhurrh was laid 
hv the Hisho|> of Salishuty Maxell to. 1721. fames 
Giiihs, a pupil of W'ren’s, was the nrrhitect. “As the 
hiKlics hurled in the rluireit and part of the church- 
vard would lie disturhed durinj;^ the rehiiildlrijif, nn 
advertisement was inserted in the newsp.apcTs* notify- 
ing th.al tile liodies and monuments of .mv of those 
hurled rould lie taken a wav for reinterment hv rela- 
tive^. on application to the Vicar, Wardens, niu! Com- 
missionei.s. Seveial !)o<lles and monuments were 
removed.” It ajipears, however, that applications for 
(>ermission set up f.miily monuments in the same 
position in (he now church as in (he old W'ere not 
j^ranted, and those monumf'nts from the old churrh 
which w^f're not taken awav hv relatives were stored 
under the lahemaclo or, in some cases, set up in the 
\nults and crvpl of .the present church. Tt is on 
ri'cord that “ Robert Bovic, the jiriftcd s'on of the Earl 
of Burlington,” was amonf^ those huiicd in (he 
church, 1)iit no systematic account was kept of the 
disposal of the remains in the old church, and there 
is no monument hearing the name of Ro^le in the 
crept at tire present dav. 

As if seemed ix>ssit)le (hat there mij.jht lie sotr'e 
tr.idition in (he familv of action taken hv them in 
1721 to preserve (iie remains of the philosopher. 1 
wrote to the pri'sent Earl of Cork .and Orrerv. hut 
eould f^ct n(» inf.innation. .Later, T.adv Grace Baring 
(m^e Bov'ie') informed me (hat after lrK>kin^ into hooks 
of familv re('ords in lier possession no eluc could be 
found to the nnsicrv of Robert Bov ha 
It is remat kalde that Bitch's account of the funeral 
and burial shouUl have been published without com- 
ment or coriivtion in 174 L or more than tw'entv 
years after (lie d.'stiuction of the old church. Xo 
mcxlern biographer srems to have inquired further 
into the matter, and it seems proh.ahle that the last 
resilm^-place of the “Father of Chemisirv ” will 
icinain unknown to the end of tiinp. 

WlU l^vM .A. Til PEN. 

September. 
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I BUHogioal Tertiitftology. 

I Or. BAnU'R (Naiure, August 18, p. 7)8) wishes me 
! to explain my glaring truism, “A’ariation i> the soft 
cause ot non-inherit*uice ; apart from vaiiations, like 
e\a<tly hegcis like vvlien parent and child develop 
t ujuii r like ca>udit!ons ” [ot nurrurej. But does tt need 
e.splalnmg .*' .As fat says, agd as 1 have insisttsl, 
variation is non-inheritance, and for that riMspn llw 
truism is glaring. Ihe words “ the sole cause, of ” are 
rc.illv ledundant, and were introduced merely to cm. 

' pliasise the f.act that there is no other cause. .Mv 
! jusiiticaiion for framing the truism lies in the tact 
th.it ili.jt truth is mote honoured in breach than In'^ 
t>h>ervance in l)i<jlL)gical discussions. I havt' alieadv 
'yxjiressed myself mucii in the following terms, hut 
some repetition seems neci'ssary. F.veiy charncter is 
.1 product of antecedent and inciting cause, of nature 
and runture, of potentialiiv and stnmilus, of power 
, to devt'lop and o{i|Kat unitv to develop. .Since the 
niulticeUular jiullvidu.d is d<'rivcd tiom n gtrm, he 
can inie lit onlv through it. In tin germ are none 
of the chaincteis subs' qutaitlv deva-U^ped in th«' soma, 

' hut only powets to develoj> them. Therefore, strictly 
' s|X'akiftg, he inherits nothing but these fiowtis, the 

, '•urn of vvliieh is his n.uure, while the sum vd the 

influences whiih cause cliange (or aiT'-st it) is his 
nurture. By a i olloquinlism , which i'> pardonable 
’ since it confuse-, no om / we speak of a cliild inh« rit- 

‘ ing his parint’s evps, or hair, and so on. If a child 

in response to similar nurture proJnres hair lilo* his 
parent's, he has not varied in this respect; he has 
I inheiited; he is like his pnrt>nt both hv n \ture and 
through nuriute If he develops diftcr< nt hair in 
response to similar nurture, he has vaiied; to that 
ovttmt he Itas not inherited. If owing merely to 
dilTcrent nurture fc.g injut v) he produi es different 
I hail, or even none .at all, he has inherited, hut nor 
I reproduced. 

Inheritance is altogtoher an alfair of natiirt; ; repro- 
, duct ion implies the added Gemcnt of nurture. Re- 
production is proof of inherit, ince ; hut non-reproduc- 
; tion is not proof of iion-inherliance. There is, 

' indeed, massive evidence of inheritance without re- 
i production c.g. in latent ancestral tiaits, male 
! rharncters in the summer gener.'ition of aphiifes, and 
! the recessive in the imj)ure dominant. If for “hair” 
i we substitute in the foregoing any of the characters 
; which biologists call “acquired,” and use our words 
wntli ilie saT\ie meanings, liicn all I have said remains' 
exactly true. For example, if a p.arent and child 
! receive similar injuties and df'velop similai scars, then 
' tlie child inherits tlie sear. IT wi>uld reallv h.ive in- 
herited ev’cn if he had not received the iniuiv and 
’ dfweloped tiie scat. But biologists no not gi\e theif 
! words witli the same meanings. If a child pr«a<hices 
, an “ acquired (har.ictor ” in the same wav as the parent 
I did (if he is like the parent both by nature and fiuough 
nurture), ihev say he has not inherited, but acquired, 

' that trait atresh - .is if every trait wa re not acquired 
afresh every time. Thev assume that he would “ In- 
j herit ” onlv if he repr^xhiced the s.anie trait in response 
I to some ditTerent nurture, cvnly if he did not inherit, 
onlv if he were unlike the parent both hv nature and 
i through nurture. The word “inherit” now means 
“varv.” \o\v comes mv* point. 'The truism is 

founded on the assumption that all ch.uacti'rs that can 
possiliU be developed are, nrcc^'sarily, and in exactlv’’ 
the s.amc sense, <‘quallv innate, arouired, germinal, ; 
somatic, and inherilahle. Nh'arlv all biological discus- "• 
I sions (c.c. the \eo-Lamnrckinn and Neo-Darwinian) 
are based on contrary assumptions, and imply, there- 
1 fore, the denial of the truism. If it were accepted,., 
1 (tru^^borne ift mind, most of the labours and disgjuttiSgJ: 
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iL* ri[)|»li(\in<>i^ ot file cl*Ktin^ui'^h- 
ac<.|uire(l, ” and “ inlua itabl^- ” 


hich liave qccupi^ would automaHicolly 

id and the wn^y be Cleared iov furtlier advance. ' liic 
(he c\f»Unation (hat Dr. Bather de-^.ires'^ 

( Dr. Bather tell us in terms of utility uhv, 

laai all chaiaclers are equally innate, acquired, and 
htriiable, biologists should distinguish them from 
1 C anoditr by these terms? 1 am sure he syill find 
ta-lc impossible*, boritnatel) , the hisioriCid ex- 
^naiiuii- i" clear, bonnerly it was universally ho- 
ivod (and slid is ix>pul.irl>) iliat the soma of the 
did d<rl\ed, by means of physiological units, 

>jn!iiulo^, or uh.'il not, from that of the parent — the 
ij^'s head iroin the parent’s head, and so On. 
(Cnnng that assumpfuai. this, Uie child’s heritage. 
US innuie. Hut it could b< altired, a^ by in]ui\ and 
and Ihest* alleiations were acquired. It tlie 
vnta ot the child tmilv origin in tliat ol the parent, 
W.t" M’u^onahh' to htdie\e that ch.tractei^ actjuired 
K fli» p.tMiu ( ould be transmift('d m some di'gnu* to 
iu c!nl<l ill whom the\ \\t>nld be innrite. llf-nce tlie 
aiii.ii <. hi ni Inpolhesis. (J)bviouslv, witli this < c>n 
ef lieredit) , lilt 
)g t, tins " inn.ate 

inteiligiide and correct, (diar.icteis iictuallv were 
in.o'* ' / acquired, inher itable or non-inhei itable. 
;iUi!e end nurtun' were warring ftirces, an<l .ittemplb 
. csiiinalo rhi ir n lative slrengtli were reasonablt . 
lut no dear distinction could he drawn, and, in fact. 
an( w ri - dtawm, between vari.ilions and modiric.t- 
,on,, whicli were all called \aiiations. 'j'he truisin 
u> not man for wliat we now' recognlsi* as modi- 
(MiioM" .ilttMd th<‘ heritage, and lilve did not prcxiuci' 
,ke uik 1< r hke conditions ot nut lure alone. 

\tu.r the discovery of llie eelltilai* striuturt (d the 
islv die bcilet grew that the heritage travolled solelv 
own the germ-tract. II that weie true, only {M>ten- 
i.ililies lo devekqi in this or that way weie trans- 
lissihle ; all charncU‘rs were equall) products of 
Uiufe and nurtun*; the terms “innate,” “acquired,” 
nd inh» ritable ” ht'Came inapplicable to characters 
s di'-f inguishing terms; tire physiological classifica- 
ion of (hararters as responses to various stimuli 
ec.inu' ni(es-,ary and cle.ar. as did also the distinction 
lelween \ariaiiuns and modthcati<>ns ; twaturo and 
luriure wiTe not warring, but co-of>erating, forces; 
he I.amandvian discussion became absurd, for valid 
eas(y 'ng cannot be founded on non-existent dilTer- 
tufs, he truism became true, and, since it covered 
Imo^t ii)t‘ wla>lo area under discussion, there ensued 
i \asi snnplitication of study. One now thought of 
levadopment in terms of nurture, and evolution and 
lerrditv in terms of the potentialities of the germ- 
>la->m, which was concv*ived .as changing through the 
ige-, l)V the accumulation of variations in it, in such 
v.av-. th.it some of the old potentialities were 
;lit’uina((‘d or altered and some new ones^ evolved. 
*'or ex.tinpb', one conceived man as dilTering from 
he o.jk bei ause liis nature, and thcrefoi^e his nurture, 
v;ls ditfeirnt. One ceased to regard him as a being 
'omi">unded of innate and acquired characters, 
IVadogists failed to ))erceive fully the necessary 
mpliiations of their own discoveries. '‘Men believe 
hat then reason rui^s over wi>rds; but it is also the 
.as<‘ th.'U words react, and in their turn also use thoir 
nnuence on the intellect.” 'fhe words “innate,” 
‘acquired,” and “inherit,” sanctified ‘in usage by 
raditinn, exercised a fatal influence. Instead of 
Perceiving that all characters are equally innate, 
acquired, and inheritable, biologists pr(x:eeded to 
orlifv the error by coining tvew synonyms (“ger- 
uinal,” “sCHiiatic,” “ blastogenic, ” and the like) and 
o dismiss the “transmission of acc^uired characters,” 
‘ thd intensity of inheritance,” and so <>n« In other 


coh^bined, by means ot a mnuiie of language, v\ith 
the new and quite incompatible belief that thebeptage 
(ravels down the geiin-tract. W hen a sap|x>tidtion ij> 
true o» untrue it mav be |jioved <>r disjntived. W^hen 
it is nonsensical it can lie neither proved aOr di^n 
proved, Cruci.d testing is ilien lmjH>ssiblo ; discussion 
leads mt'rcly to more nonsense. At v»me the wtU'd * 
“inherit” acquired, quite ^ unuoueed, twv> contrary 
me.mings, and, besulps, w .»s i>ften u^( d .is sNuonviuous 
with “ repiaxluce.” ICndless loniroversy .nose, sects 
tlevelopt'd ; hoJ> wavs ol gathering p.e. u-'Uicringl 
evidence weie ai claimed; (he liabit of calnd\ « \amln- 
ing all lh(* ^|Mdence b} means of ctncial n snog fell 
very large^w^po abeyance. 'I'hus dul biylogv .whievi 
the scierulnc ’VtatLis of tlwology and [nilitus lluue 
the prt sent ehai^s. Hence the fact th,Al, tliougli hio 
logists btlie\e lhal all charm lers lh.it diwelop in 
rt*'^jx>nsc' (o us»‘ .ue “ at quii I'd , ” thi) , following iraili- 
lion, limil (he term to soni» only ot ih<- thataciei- 
th.it so develop. Fi>r example, whlK* llav (< rin (la* 
nins<d<‘^ «it the hl.ielcsmiili “aequited,” the) i onsidM 
those of tlu' child and (hi oidin.iiy man, wliuli grow 
in te',j>onse to sinul.ir nurtuii*, “inn.ite.” llimiA.' (he 
failure to tihserve (he imignitude <d usr-di v elopnnmi 
in ih(“ highir animals, .md, theiefoie. to perieive 
what is loi hum. in beings tin* most imfnniant pjiasi 
of all evolution, (hat bf ihg powci id so developing. 
Hence the fmt that 1, .i mere ixilsidi'r, neither 
zoologist nor hot. mist, am able to wiile so impudently 
without fe.ir ot being eaten hke a slirimp, as vu>uUl 
have happeiKd h.ul 1 as^aib'd phvsics, ihemistryi 

mathemaiies, astronomy, of deset Ipt he zoolog) or 
botany. 

Biologists m.iy decl.are that theii letms have tech- 
nical meanings. Ihit no sm !i meanings whiih accord 
with usdge can he thouglu ot. 'llte evuJeni e in lileia- 
turc is plain that every writei has really believed ihtit 
some ehai actors are more innate, acquired, and in- 
heritalile (ban otheis. Witness die synonvms. Ag.iin, 
bii>logi‘‘rs may dtcl.ne that when tliey disrims 
Lamarckian “ inlieritance ” they merely consider 
whether iliese so-called acquirements, so .alter (he* 
germ-plasm (cause it to vary) tlial <i iharaetiax vvhj,Hi 
t'VoUuion fitted ancestors to develop in 
nse or injury, icnd.s 
in some oiher wa) 


But why 
designate 
ac quii ed, 
“ inherit 
inherit) 


w67(i«,7dfr ,oid Wtifm, tfe ?yid ('•! pr^jportiwi as.'tli' 

lifrlve.4 >! - , 




to develop in rt'sponso to 
to be dcv'elo{K*d bv desrcrulanth 
e.g. in response to ,i hixmone. 
not use plain and coi reel l.mguagc.'' Why 
tharactors which an* not esprii.ally innate, 
.md inhcritfd>le hv those terms'' Why ^ay 
’ when exactly 'the opi>osiie (varv, non- 
s meant? Win Mi]>pose linn rharactci!? 
vvhii h develop in lesponso to use or injury (and only 
some of (hi'so) have this amazing propi'Mv ot causing 
such wonderful gennin.d alterations? Why ndt 
siieculate as to whether the develoimient in .mcestors 
of ouJinarv mu^cfcs In response to use tends so to 
cli.ange (he geiiii-plasm (hat otdinaiv muscle.', can 
be devel.>ped in descendants in responsi* to other 
influences— e.g. hormones? W'hy nol questuHi 

whether the developnu'nt ot hair .md toeih in ances- 
tors in response to hormones tends to (Ciiise 
development in descendants in response to 
influeiues e.g. use ot injury? L se, mjuiy, hor- 
mones. and the rest, of what we tall nurture are all 
inllurnces to vtliich evolution has made the individuals 
of the different races responsive; vvhv, tlieii, .select 
onlv two of them as causes of “acqmromen(s in 
progenitors .and ot “innate” characte.s m d‘^^^^en- 
danls'-* W'hv ignore the evidence iuiiiishecl by the 
evolution of the higher nniin.aN. which deiuonstrote-^ 
that, so far from ‘inn.ite’’ ch.aracters replacing m 
decendanls characters acquir(>d h> untestots, 

a vast scaUfcj for, unlike low' 


their 

otfier 


thei ron- 
likc low' 
they are 
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ill srate) arc bfvrn hclplcs-s, and iuu!-t d^^vtlop 
m^'nlally and physically in rcsponsi- to ust- Ijcforc they 
am rcacii tnafurity and power of nuuntatning inde- 
pendent «‘xisteruc. 

Di, laathei wntfs with an air of surprise^ " Actually 
wc ari“ now talking of biological mc*lhud.’* Ihii have 
we talked of an v thing else r What other is the insist- 
etirc <>n prci i^ion of language and the nercssity for 
crucial testing, and the disLU','^ion about the nature of 
evidence and proof? Jlo *onlinneh, “My own ditTi- 
cuUy has been to devisi- a quesii^n that should he uni-, 
versally accepted as crnnal, or, having devised one, to 
elicit the relevant facts " | h- indieatjgklhe trouble 

exactly. Many biologists- among am sute 

must, b(^ Dr. [lather himsr If- have ttjWcd their sup- ' 
pTisilions thojoughlv and established them ('Ompletel\ , 
and vet have had thtan rcjtsitd on irre levant grounds 
by large su lions of tin ir h Hows \v1k» have unlike 
ideas as to what ronstilnt^ s (W'idr nre and what ]>roof - 
D/irwin with his iheoiv of natural s.-lecticm, for 
example, Some years ago the late Prof. William 
James, much amused, furnished me with a case in 
ix>ifit. Kt' had happened <*n an article wdiich seemed 
tvrliirn, as it alter wards did to me, gocKi and conclusive. 
'I’his fie suhniitted to ,i biological colleague, who, w'hile 
di.sputing not a fuel (the facts were indisputable) or an 
inferctuc (1 think the inferenas were incontrovertible), 
quiu' simplv deidarcd that he liopf d they had done 
w ith that sort of thing for evei . It seems he was a 
devotee (,>f one of the exact and nifKlcrn metluKls. 

As to the “dilhculty ... to elicit the relevant 
facts,” I, of lour'-e, know nothing about Dr. r 3 athcr’s 
s|x'( ial trouhlcs ; hut I do know that biologists in 
general have always extraordinarily restricted the area 
in which they havi^ sought their facts, and that, in 
the seruch for (‘xactitude and modernity, they have 
recently restricted it still furllur. Of course, other 
things hfing ♦qual, “biologists who (an tixperiment 
with th< ir material are certainly in a far better position 
to perform both those operations than one who can 
only ohseiwe pivrlions of extinct animals.’^ Hut that 
is not the point in dispute. Many sciences deal with 
organisms th.it ate not extiiict ; and while experiment 
mfty add, and, indrecl, has greativ added, to our know- 
ledge, it can do no more; jot, after all, it is only one 
out of several ways of collecting evidence. Dr. Hathcr 
says : ' ivither th<‘ glaring truism is an identical pro- 

f x>silion or it is a statement actually disputed.” I 
relieve he is not quite coircct. 'I he statement that 
“variation is the sole cause of non-inheritance” is, 
in elTert, identical with tju* statement that, “apart 
from variatii'iis, hke exactly begets like when pment 
and olTspring develop under like conditions,” and it 
Is actually disputed. Nforeover, the tiuisrn is prac- 
tically idc'ntical with thf‘ statement that, “apart from 
variations, otf^pring tend to r<’ca|>itulate the parental 
development,” It is true that biologists arr* divided 
on this point— as they arc divided on almost every- 
thing elsrs.- Put only, 1 think, because they use the 
words “inherit” and “reprerduce” as synonymous. 

1 hofH’ to deal with this matter shortly. 

1 assure Dr. Kidd (N.murr, September i, p. n't 
that there is no “ ratcli ” in this c»>rrcsjx>n(lence. T 
have used the jdainest and simplest language 1 can 
think of. and liave pleaded only for the ^ise of ordinary 
scientific rncthtxls, including plain and precise lan- 
guage. T am t(K> ignorant to reason alvout the hair- 
patteins of the modern horse; but of this I am sure, 
that' if the collar altered the hair-pattei n of the ancestral 
domestic horse, and if the nKxlern colt reprvxluces this 
alteration without experience of the collar, then w'c 
have here not inhi riinnce. but variation of a very 
lemarkable and unu.sual sort. In that case the modern 
hoi'ipe is like hvs domestic ancestor neither by nature 
nor by nurttire. He is like only in very $uperficial 
'no. 27TO, VOL. 10 $]" 
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seeming. If Dr. Kidd will not accept the blacksmith 
arm as a good illustration, w'hy not reason from th, 
of the ordinarv m.in, which also, as I say, develoj 
in response to functit>nal adivit), and has so dcvelo^^* 
not {i)r tw’cutv, but for twenty thousands of gener 
tjons. ’ O. AitciiDAix Reip. 

SoutUsea, September 6 ^ 


The Green Colouring of Surf on the Horizoif. 

On December 16, 1920, at 511. 30m. p.m. Centr, 
java time, while the steamer van ^ioort was passin 
by the .small island ot I’isang, noith of Kroe, on th 
western coast of Sumatra, at a distance of abot 
3 km., I noticed that the breakers on the .shore wer 
not white, but gror*n. Observing the phenom^o 
with a binocular it wms iHJssible to sec more detaib 
'Die low breakers cs)x'cially showed the green colour 
Breakers rising higher became w-hite, the lower rig}- 
and left corners, however, raiiaining green. As th 
breaker- ran forward along the shore a green com< 
preceded, and sometimes tlic separate crests seemed t 
be coloured. Along the shuie of Sumatra, at a di 
tance of 7 km., no particular colours could be ol 
served. From the upp-T decks of the st(^amer th 
colour could be seen, but it was less intense. 

The weather w.is ('aim, the sk\ partly clouded, an 
the sea grey. 'The h<*ri7on was strongly dipi>ed; 
saw a sharp htxizon Ix'fort* thi: isle, the surf scemin 
to rise above this horizon. By no means could a a>i 
tinuous surface of the sea bo seen between the sh 
and the island. L'he phenomenon dlsapp.'ared j 
() h. tom. p.m , whin th<‘ yellow sh(xc-lin<‘ of the is 
had become invisible below this ajipari nl liori/on. 

Mv object in dir<*rting the attention ol readers ' 
NAri.KK to this phenomenon is to le.arri whether tl 
green colouring ed siu'f h.is ( vct been observe 
befote. I h.ive been unable to find an\ desdiption ' 
it, and shall be veiy glad to katn wlictbei the phen 
nu non has be('n seen and recorded by others. 

As to the explanation, I behave the caiiM* to be tl 
same as th.t! of the “gtetn Ihish,” as the phenomei 
agree remarkably in some lespeets. 

Obsj'rvations of tlie green ll.ish been pubUshj 

in N \TrRU (vols. 93, 94, and 95 of I9i4"i5). Mr. 0 . 
Whitmell writes ruder favcmrable conditions 
sunset, as the upper segrnf^nt ot a yellow sun gradual 
diminishes, the light and left corners of the segrne 
become green ; tins colour gradually spreads inw'ard 
bec(>ming marine, until finally the last lip of the Si 
m.'iy appear almcest greenish , blue ” (Nau rk, March l 
i(|i3, vol. 95 - P- 35)' 

The same observation has been made by Or, < 
Braak (‘‘Hemel en D.ampkring,” August, 1915, p. 5. 

Both phenomena seem to be caus(‘d simply by atm 
spheric dispersion of light, as is explained, f 
example, in a most valuable articD by Dr. A. A. Rai 
baut (“The Green Flash on the Horizon,” .Synion.’ 
Metcnroloifiral Mai^azinc, No. 41, lootd. 

The green flash and the “green surf ” are not V€ 
common phenomena. Dispersion being always pi 
sent, one mav wonder why the green colouring 
; rather rare. Eversbed discussing this fact writes ; 
” It seems to me very probable that this phenomeh* 
is in some w.av connected with the abnorrpal com 
tions which at sea produce mifAge efTects. Tlie lay 
of dense air in contact with the sea might produ 
total reflection for solar ravs refracted from below t 
bori/on, but the critical angle of reflection will depei 
on w.avedength, and it is possible under certain com 
tions that the green rays may be totally reflect* 
whilst the red are refracted (Nature, May 15* 
vol. p. 286). - . ' , , 
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{inlect!, tjie green flash l<i often accotiipanied by 
deformed images of the setting or the rising 
>un. Hr. Braak concludes that the green flash may 
!x‘ observed most frequently with a strongly notched 
limb of the sun. The occurrence of the distinct dip 
nf the horizon at the time of observation of the green 
colouring of the surf ag^'es fairly well with these 
^ S. \V. VissfR. 

Wtbevreden Ol^erv'atory, java, August i6. 


Soientiflc Publication. 

In XAiLRKof September S, p, 41, Dr. F^rierley refers 
to A s(.re point of mexiern scientific woikeis, \lz. tlic 
(iiiluulljes of scientific publication, and brings forward 
Sonie, to use his own expression, “revolutionary” 
sugg*'^tions for overcoming those dithcultics, I am 
fuliv tonvinced that Dr. Brierley’s proposal to combat 
this foi! by abandoning the •practice of publishing 
in tail worirs of scientific merit, deleting technical ]H>r- 
tiniis, and eliminating plates, and substituting for them 
viiminarlos for the convenience of the “general scien* 
fific [jublic,” w<m!d prove to be a great t\indrance to 
scientific progress if adopted. 

Ur. Ihierley’s arguments for th<i adoption of this 
(out'^e are: («) that the majority of pa[K‘rs have no 
p'lin.ment value in the advancement of sci^aice, and 
{>) iliat tlie s]x‘cial articles arc not intelligible to 
woik- T'^ in other branches of the same science. 

It is \(*ry ditTicult to judge tlie value of scientific 
public.ti i(;ns, and still more difficult to predict their 
possil‘)le value in the future. Mended ’s paper, for in- 
stctn( e, at the lime of its jjubllcation in esca[»od 

notice, and could be termed *' of n<j pennanertt value ’* 
bv his eonienq><>rarics, l)ui, a$ we know, it was “dis- 
eovcied ” about twenty years later, and proved to be 
the foundation of the new docltine of heredity. The 
tiuisiu that all scic'ntific works, whether great or 
small, ate the found.allon on which tlu^ building of 
sci' nce is constructed stands good here. 

It is highly important that all works should be pub- 
IisIichI in full for the benefit of specaalists all over the 
woild, and not in “popular” form for the general 
scicnlilic pu))lir, whicdi will always find v^hat it wants 
in g'lnral treatises and sumniarios. This would be 
impo s !i!n if, as Dr. Brierley Miggc'sts, the original 
rncMiuii s were stored “in a kind of Somerset f louse 
for sedentific rec'ords ” Indeed, this would take us 
ba<l< to tile Middle Ages. 

1 he diffic ulties of sc ientific publication, however, are 
real. ,md I think that instead of faire bonne mine il 
mauvais jru, ns Or. Briorlcv suggests, we should do 
our ulinovt to save the? jX)sliion and apply to iho .State 
for sulmidv. We can surely afford to save our scien- 
tific literature, taking into areount (hat scientific 
papers published in (he whole count iw during one year 
arc* but .a fraction of wdiat is published daily in the 
Press in London alone, Cbcii A, TfoxuR. 

Behaviour in Lizards. 

VVk kept here this summer two common li/ards 
{l.acerta vivipara), one a verv active male, the other 
a female which was much less active because she was 
soon to give birth to a litter of young. One day I 
turned a batch of earwdgs into the lizards’ bowl, and 
a vigorous hunt ensued. When a lizard seizes any 
sort of prey it shakes it violently and repeatedly before 
swallowing it, thus incidentally advertising its success. 
At one moment it happened that the female w'as 
worrying an earwig when the male had none. He 
darttij across and tried to snatch her earwig from 
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hdr. She eluded him that time, but a few seconds 
latex he tried again and succeeded. She made no 
attempt to g<*t the cuuwig back; soon alter had 
s\v.ilK>vved It, however, she pininccd oti him and bit 
his elbow, tearing c.>tT a small piece ol skin. 

This was remarkable enough, since? at all ordinary 
times these li/ards never showed anv sign of resent- 
rnent — when, for example, one of tiiem spicad it#eU 
over the other in compeiing for a patch ol ‘sunlight. 
But abc)ut tw'o minute's later sonu ilung happened 
which surpriscxl im* still more Tlie tcin.ile sighted 
an earwig sheltering half under a stunt', 'see ing the 
quick, j,)urp<>M*ful turn of her hear!, the* node i.m up 
on to the stone and st<x>d WtUting. Neithei nunevl 
for some? seconds; then with a dart (he* fiinab* seized 
the male bv the snout and held him fix two u«‘ tlirec 
scct*nds in spite of his stiuggles. d'he momeiu he 
freed hims^dt site pounced on the earwig (which had 
not mewed), and went througli the usual actions of 
worrying, champing, and swallowing without further 
interference from the male. 

On a cold day our lizards were scan c'ly more lively 
than newts, 'romperafure made al> the* dilTerenco to 
(hem. After half an hour ol hot sunshinft the male 
w'as as ariive and alert as a feirier; he wtmid leap 
at flies and catch them in the* rur. 'Ibis c'pjscKle with 
the earwigs happened on a hot day, but even so it 
seemed to imply cerebral proec'ssc's which one* sc.aroejy 
rxpocts to find in such an animrd as this small lizard. 

E. LnoNAKi) Gii i . 

Hancock Museum, Bairas Bridge, 
Nc'wcastle-upon-Tync, Seplcmbcn' 


Breeding Periods of Newt and Slow-worm. 

O.s’ September 27, when ixamining a dilch-pool 
which usc'd to prodiKC Hydra, I found a number of 
larvae of the common newt varying in size? from 
II to m mm., the smaller iwM>degged, piob.ably less 
than two weeks old, the larger nujia* adv.mec'd, vvitli 
vvc'lUgi ow n hind-legs. 

'I'he ix>ol in question w.is dried up dining the oaily 
summer, and until half an inch of rain on July 15 
.and 16 llioroughly wetted the ditches nc> new'ts could 
have hn.*d there, although they were' bieeding in a 
dc'Cp quairy-hole within a luindrc'd yards. We 
regulaily c>btain newt larvm in July for class purpo.ses, 
but the end of September seians unduly late. 

Tliree possible explanations suggest lhc*inselves - 

(1) The old newts in (he Icacalily have bred twice, 

(2) the spring-born newts have br**d in bate summer, 
or ( t) newts belonging to fhc' place in cjuestion have 
l>een able to liold up their spawn until favourable 
eondilions exTutred, which did not happrn until the 
third week in |u1y. 

It would be intc't «'st)ng to liave the oliservations of 
other nntinalisls on late bleeding. 

La^t year, when tlu* we.ather ccanditions wxre vc-rv 
dilfcTcnt, slow-vvonns were late in lireeding, gravid 
females occurring in the last week in Sepfeanher .and 
ncwlv halc-lied young in llie second wec lc in (October. 

RicHAun EiMniasT. 

Kcpfcfl, Millport, Soptc’inber 29. 

The Highest Inhabited House. 

I stioci i) very much doubt the aca ui acv of the 
statement in Naivrf of Septemhc*r 15,^ p. that a 
dwelling at 17,100 feet in the Andes is (he highest 
inhabited house in the w'orld. I feel confident that 
this can be claimed to be the case in the Himnlayas, 
probably in the Karakoram or Ladak chainj in the 
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north of Kashmir, \vh<pre there nre several hij^h pag«*es 
between the altitude of 18,000 and io,ck»c> ft. 
Within my (>wn t^rsonal knowledge, tlu^ highest 
inhabfied house (at l<*ast for a few weeks in the 
summer of (ach year) is near the suininit of the 
Donkia Pass in the north of Sikkim, which is 
claimed hy the 'I ihetans to he in 'I'ihet, the height 
of^the pass, according to the trigoni>meirical survey, 
being 18,100, and por aneroid 18,400 ft,, at which 
heiglit the amount of oxygrn in the air is only about 
half* that at seadevel. This is a stone hovel, and 
is occupied by a 'fihetan guard or outpost of four 
(vr five m<n. It woulil In; an casv matter fur the 
mhabUants of the Tibetan Plateau to become aeclima- 
tiscd to that altitude, living, .is they do, at a height 
of bctw'een 15,000 and to.oi.o ft. I wonder, however, 
whether ilie raicfiralion of tfie atmosphere adversely 
afTeets tlu'ir long<‘vii\', as Is known to Ix' the tase 
with the monks of Sr pernard In the Swiss Alps. 
Plymouth. W. HMUorui-BA'iH. 

Tnii remark found fault with Iw Mr Harcourt-Bath j 
is not niiut, but the author’s (Ptof. Bowman, p. 52 
f.Of his wnrfi (tn “Tlu' And» s of Southern Peril ’*). 

I'fie* suiest wav of fireaking supposed world record 
is to publish it. 

.\o d(*ubf Prof H(>v\man was not aware (d Mr. 
Harc()Ui t-Bath T evpnience iu T'bM, olherwise he 
would not liave slated that “ the loftiest habitalion in 
the woiUl is in [Vru.’^ Bollt iri.ay be stone ho\tls, 
olilong and gt ass-tb.atelit d Bhire is a good photograph 
on p. 48), .and liotb houses ha|>poncd to hold five fieople. 
But vvful^t the Tibetan cu^'tom-house offieers seem to 
he on duty for only a few weeks in the height of the 
season, the Pfru\i.an shepherd family appear to use 
their place as a [lortnanent residence. “At frequent 
intervals dunng the thtee months of winter snow falls 
during (he niglit and terrific hailstorms in the late 
afternottn dti\e both sliepheols and flocks to the 
shelter of leewaid slopi's 01 s(*«ep cannon walls.” 

d he altitude id the ( oeat St. Bernard Hospice is ^ 
only 8,joti fec't, about the same, or even less, than that 
of several l.arge towns in Mexico when* longevity is 
common. Phi' self-sacrifu ing .\ugustine monks, resl- 
d(Mif for a limitctl number of \eais, do suffer, not from 
the rarefied .air, but from tin* '.evete and vile rlimate 
and unheated lootiis. Tiir KrviFWFR. 

The Use of the Classics. 

In disvu^.sing “Classical and Mcnlern F.ducation ” 
{N.vn'Kt:, September 8, |>. 64) is there not .some clear 
separatiou nee<l('d hetv\een two vary difterf'iit pur|)oses i 
of training in the i lassies? For knowledge of human 
nature, for political sense, for liie feeling of the life of 
past times and its vitwvs, tr.anslations are practically 
as eff«ctivi' a^ original texts. The gain from using the 
original language Is that of the aesthetic values and 
training 'Po revile “ the ina<lequacy of translations ” 
solely riders (o the ivsthetic v.ducs, and not to the 
practical values for life. Whnr has been the effect 
on Europe of translation^ from Hebrew’ and Greek in 
the Biblt'^ Do wc talk of exposing their inadequacy 
as a reason for ignoring them? Wdiv have manv 
great ssctiolars worked for }ears at frnnslativ»ns jf they 
thought them useless? 

The (.ant of the grammati.m trying to sink the 
classics under the weight of Ins owm interests in lan- 
guage must be ignored. T.pt us have everv child in a 
secondary school familiar with the great authors, from 
Henxlotus to Ainrnianus, and then let those w'ho have 
ability and ^nnee for language learn, as wc learn 
Hebrew, off ^ fanVdl^r ^ T,,W>M. F. 
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Indian tinif MoftuMa. 

In Lt.-Col. Godwin-Austin’s instructive review ot 
the latest volume in the olheial “Pauna of India” 
(N.\ii:Rt;, Si'ptember 22, p. 106} he rightly lays stress 
on the importance of prcliniinarv work in the prt- 
aration of wTat are suppostKi to f»e authentic hand- 
ooks. May I state that op hearing that Mr. GudeT 
volume was In actual pie]iarafion I wrote offering the 
loan of the material m the Indian .Museum, includ- 
ing both the whole of Kevlll’s tvpe-.specinvenb and 
the vast accumulation of unnamed material obtained 
bv the Zoological Survey of India in recent years. My 
offer was ignored or i ('fused, apparently because the 
solume had to be out by a given date. I make tly.'. 
statement because 1 find that it iyconrnmnly belitwen 
that the Zoological Survey of India, of which I have 
the honour to be director, is in “^ome wav responsible 
for the “Fauna of BritKh India,” I his is not the 
case. N- Ank.wdai.b 

• 

Auroral Display of September 28 2€. 

I)i>KiNC. the whole night of .Sti)t('mber 28 I was 
photographing the spenra ul ^lars. In the early 
j morning, at 1.25 a. no G.M.dh, I ^va^ leaving the 
dome to proceed to another domio in which Mr. \V, Bk 
Riminer was vv 01 king, when 1 observed a bright 
atjror.i low down on the northern hori/on, I called 
Mr. Rimmer, and we obs-erved it together. 

I 'I'he streamers, of a whitish hue, wer*' vcintillaling 
and changing their inletihities wry rapidly; some- 
tiim s one streamer hecamt' vtrv hrilliaiU .uul fadijd 
awav, .and sometinu s nnoila r. '1 he vvholt pheno- 
menon from the time I bt"! ofistrved it hint'd about 
tvventv-live minutes. L'p to the time of writing 
I have seen lU/ publislad rword of this autura. 

Wit 1 t\M J. S. i.O(.tvVEtt. 

Norman l.ockver Observ.ifory, .Salcoiube Hill, 
.Sidm«>uth, South Devon. October 2. 

The Isotopy of thd Radio-elements. 

The nucleus. nH-)deI of the radio-{ lement^ proposed 
by Lise Meitner (Ihh' .Va/nra /sM uw/ni/lcn, vol. 
pp. 423-27, J()2 t') permil^ of th(' division of the radio, 
active isotofK's into tlTue, or twen four, cla-'Ses, 

(r) Isotopes of tlu* first cla-.'- aie elenu nts which 
poss('Ss only the same maliar thaige and the saint 
arrnngt'inent of their out(T vl((ti(MTs, c.g Ra anc 
MsTh.. 

(2) isotopes of the second das'- liave, in <iddltioti 
the same nuclear mass (>.c. the same atomic weight 
and the .same total number of nuclear “building 
stom'S,” p.g. lo and 

(0 Dotopes of the tlurc! dass still possess the s.am< 
number of each nuclear building stone, hut thev hetvi 
a different arrangement of these in the alomb 
nucleus, and thus also different chances of dis 
I integrating, c g. KaD and .VcB. 

I (4) Isfktopes of the fourth class would be elementi 
posses'-ing the same arrangement of the nuclea 
I building stones in the atomic nucleus, and tluis th< 
1 same probability of clisintegraiitm. ‘’^uch elemenli 
I actually exist, but we have no available nu'at^s o 
} distinguishing between them. Hence we cannot a 
present designate them as isotopes (c.g. RaG niff 
AcD). ^ ^ / / ' 

1 ^ The branching of the uranium family at Hu thu 
I ends with the end-product of the radium- aiu 
! nctinium-familv. This common end-product of lb' 
1 two radio-active families Is lead W'ith the atonijl 
{ vvc'ight 206. 

j The more detailed discussion of this subject Wl] 
i appear in the ZeUsekrift iiir ph\^ikaltsche 

vT ' L. NftyByROKl;;*: 



Water Power 

By Prof. A. H. 

r ilh cxtt*nt to which the water powers of the i 
world have been investigated and developed 
durinj;; the past decade forms one of the striking 
cn»iruc*ring features of the period. Although 
talhnj^ or (lowing water formed the earliest of the 
natural sources of energy to be utilised for indus- 
Lvial purp<)‘'CS, it Is ol interest to note that tw'o- 
th'sris of the \^atcr power at present in use has 
htvw tle\< loped within the last ten )ears. 

I he urgent demand for energy' to supply the 
abnornuil recpiircments of tlie war period, coin- 
hined \Mlh the world shortage of fuel, was 
irisiide for an unprecedented rrUe of devclop- 
niei.t in most countries with Available water-power 
re^ourccs, and especially in those countries 
nonn.dh dependent on iin}>orted tiu*l. 

I! Araiinbic Hater Power .--Dwnng the 

p.i^t lew ^ears mu('h attention has been }:)aid to 
St ili-vtM s of a\ailable and dc\ (doped water powers, 
;ntri jl appears that th(' available horse-power ol 
th(' world IS of tin' ordet (jf two hundred millions, 
ol wluih .ipproxiinately twenty-li\e inillions is at 
pffsr'nt d('v eloped oi is in ('onrsc of development. 

i'en'cr in dreat Brddin nful in the 

lUifidi Empire,- With the noteworthy exeeptions 
' anacia and N(w\ Zealand, pra('ticall\ nothing 
IumI been done, prior to 1015, Iw any part of thi' 
Ur;lish l’!mpire to (kwidop or (wen systematii'anv 
to investigate the possibilities ot developing its 
water powers. It is true that a number of laigt' 
insiall.it ions had been conviiui.ied in India and 
rasin.mia, but their aggregate (>utpul was rel«i- 
tivtK iru'opsiderablc 

^iia'f’ then, however, lhiS*e has been a gem'ral 
t'-ude’a \ til initiate smdi iin estigations, and al the 
pieM'Ut time these are being carrii'd out W'ith \ 
mg ( giees of thorougbnoss in India, Cc>lon, 
Au^lr.i.i, South .itui Iwist Africa, and British 
(jiiianj. Wdiilc it is know'u th.it there is amph^ 
v\ater power in Xewloundland, \igeri.a, Ishodesi.i, 
P'gvii.t, and the (lold Coast, no \('ry definite 
infoiination is avaiilal’ile, nor are any steps appa- 
rtanh being taken to obtain data in these 
(Stunt ru's. 

lh(' Water-power Committee of the Conjoint 
Board of ScientlfK' Soe'ioties, which has been 
stud) mg the state of in\ esligation and develop- 
ment throughout tlie Empire since 19 ^ 7 j bas, how'- 
ever, come to the conclusion that its total avail- 
able water-power resources are at least equivalent 
to between fifty and seventy million horse-power. 

Of the developed powder in the bhnpirc about 
pcq cent, is in Can.ada. Throughout the 
r^niuinder of its territories only about 700,000 
iiorse-power is as yet developed, or only a little 
more than i per cent, of the power available, a 
figure which compares with about 24 per cent, for 
the whole of p-uropo. and 21 per cent, for North 

^ AWideed fx»m th« prcsidenttal address delivered to Section G 
(Rnjtuu»r)^«gJ of Brvlkfcb A«wcWktion tt Ediabtyrgh on September g. 


Developments 

Gibson, D.Sc. 

America, including C.inada amf the CCS, A. 
These figuri's sulTicicntly indicate the rclatiwW 
large scope for future development. / t. 

W'ith a \iew oi ascertaining the rcsi'uiK es of Our 
own islands, a Board of. d'radc \\’at(*r-pow'er 
R(‘sources Committee was appointed in 191S. 
'This Committee, which has just prcsec.ied its final 
report, h.i> ('arried out preliinin.iry sui\( Vr, of as 
many of the more promising sitev, as its hmit(*d 
funds allow'cd, and has olitaincd data lojin the 
Board ol .\gnrulture lor Scotland, the OidJiama 
Sur\cv Dcpaitmi'iit , the Ministiy tvf Munitions, 
and )rom tivil engineers in privat(‘ practice, 
r(.‘g. tiding a Large number of i>lhcr sites. 

As mighvbc autlta))ated, Scotland, w ith its coiU- 
parali\('l\ high rainfall, mount. linous area, and 
natural hx'hs, po.ssessos relatively greati'r possilnh- 
lies th.an the rem.iinder ol the I'uiK'd Kingdom, 
and mvesligatifin has shown tjiat it olfers a 
number ol ('omparal iv ely large', sedauni s. Nine of 
the nK)r(‘ immrdiatedy promising- ol those cx.unined 
by lli(‘ ('ommittci' havt* an a\(*rage (jut])ut ranging 
fit>m 7oo<^ to 40,0(xi ('ontinnous 2.]-b()Ui' liGrse- 
j)ow(-r, .and an .'^ggri'g-aie (apacitv ol 
liorsi'-power, while in everv (\ise ihi- estimated 
cost ol ('(.instiau'tion is siu'h th.it ])ow(’r could be 
developed al a e'ost .ippre'ciably lower than fiann a 
coal-fired station built and operated undi r jircsent- 
dav e-onditions*. 'Lbc .'tggreg.ite output of the 
Scollish sclu'ines bioug-hl beiore the nolie.c of tltc 
Committee, souu' of whie b, however, are* not com- 
me'reti.illv f(',isible* at the* moment, is roughly 
27(3,000 < onlnuioiis horse-power 

In addition to these there are .1 ve'iy largo 
number ol olhe'i* small scheMues whie'b h.ive; not 
yet be'em iin est ig.ited,- .ind it is piobably well 
within llu' m.irk to say that then' :ii(' w .'itcr-piiwer 
site's in the e-ounlrv caj).'ible ol developing the 
eegnv.dent of .::j 00 ,< 30 o eontinue^us horse'-powciq or 
1 ,5(.3<-),ooo hor.se-power -over a normal working 
work, at le*ast as clieaply as from a e (^aUfifed 
installaliejn. 

A miinl.icr of attractive s< hcmcs .irc also avail- 
able in North Whiles, though these are in general 
mi3n! expensive tlian those in Scotl.aneh 

Owing to the geni'ral fl.atness of the gradients, 
there are, except possibly around Dartmoor, nr) 
schemes of any large individual rnagi-iitude in 
Ivngland, but there arc a large number ot powers 
ranging from io<3 to lexjo horse-j^owc'r which 
might be developed from river llow' uncontroIJed 
b\ storage. 

Investigations on a few tvpiral watershed*^ 
throughout England and W'ales ajipe.ir to show' 
that the possible output averages approximately 
eight continuous horse-ixiwer per segiare mile e^f 
catchment area, which would be equiv .dent lb an 

a Ih * ij»j>cr rciwl befoi* Ro^al So’irty of Aus on January 75, 

Ml. A NewUnd^ gave a lu.t of laz pDtr.mml Sconwh %chetr«v. th« <,<»t>aei»y 
of 'OfUich « 9 tutiat«d, on a v<ry co!i»erv»tive basis, Al }75,oo# liorso powei 
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of about 450,000 horsc-poucr. 
Althoti^h much of this potentijiJ output is not cofn- 
mert'iiilly feasible, it would ^ive the equivalent of 
50o,0(^j horse-power over a normal working week 
it only 30 per rent, of it were fully utilised. 

In the report recently issued bv the Irish Sub- 
Coni mi ttee of the lloaid of Trade Water-power 
Committee it is estnnalefl that approximately 
50o,cxxi continuous .i^-liour liorse-power is com- 
mercially available in Ireland, and that if utilised 
over a 4H-hoiir working ua-ek', its capacity w'ould 
be at l<‘,ast seven linirs as grval as that* of the 
engine power at present installed in the country 
for industrial purposes 

It appears then that, although the water-power 
possibilities of the United Kingdom are small in 
cbmparis^in with those of somii more favoured 
countries, they are hv no means so negligible as 
is cominonlv siqiiiosial, even in comf^irison with 
the I'lrest (it industrial steam-pnviT resources of 
the ia)unlty. 

d be lapaiity of the fuel-power plants installed 
tor indust I lal and public utility servii'cs in tlui 
Unif< d Kingdom in nioy was apjiroximately 98 
million linrse-power. Allowing (or an increase of 
15 p<'r ('em, sinci.' llien, and an averagi' load factor 
of 35 per cent., this is equivalent to 32,oo<^ million 
horse-power hours per annum, or to a eon- 
limious jy-hour output ol only 37 million horsc- 
pow er. 

According to Sir Du^ald ('Jerk, the avci.ige 
ron,sum[)tioii of coal per horse-power hour in this 
country is iibout 3r)lb., which, on tlie above basis, 
would involve a total annual consumption of 
li(lv-ti\e million tons for industrial purposes, not 
including railways or steamships. 

Adopting this figure of 32,000 million horse- 
power hours as the annual demand for power for 
industrial purjioses, it appears tliat the inland 
water-power rt si’mrces of the United Kingdom are 
cajcihlc of supplying about 27 per cent, of this, 
a proportion vvhicli, in such an industrial country 
as our own, is somewhat surprisingly large. 

Many oi the small powers w'ould b(' well adapted 
for linking up, as aulomalic or siuni-automatic 
stations, into a general lutvvork of elex'trieily 
supply, or for augmenting the output of municipal 
supply waiiks, as has been done so successfully, 
for I'xample, at Chester, Worcester, and Salis- 
hurv. 

The diwelopmcnt of the many small schemes 
availalile in the Scottish Highlands would prob- 
ably have a great effect on the soi'ial life of the 
(ommunilv. It would go far towards reviving 
and extending those small local industries which 
should form an essential feature of the ideal rural 
townshii). Commercially such undertakings may 
appear to be of small importance, but as a factor 
in promoting the welfare of the Stale, e<'onomical 
and political, llieir inlUicnce can hardly be over- 
estin^ated. 

Some of the larger schemes in Scotland would 
lend themselves admirably to transmission to its 
industrial districts, while others, in close vicinity 
to the sea-board, would appear to be well adapted 
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for supplying chemical, or clcctro-physlojil, or 
metallurgical processes. 

Conscri}ation.—llnQ: importance of water-pow'e: 
development from the point of view of conserva- 
tion of natural resources requires no emphasis 
When the value of coal purely as a chemical as.set, 
or as a factor in the manufacture of such materials 
as iron and steel, cement, etc., is considered, 
its use as a fuel for power purposes, when any 
other equally cheap source ot energy is available, 
W'ould appear, indeed, to be unjustifiable. 

The consumption of (.oal in the best modern 
steam plant ot large si/c, giving continuous out- 
put, would be ai>out nine tons per hor.se-powei 
year, and on this basis the vvorld\s available water 
power if utilised would be equivalent to some 
t ,8oo.cxx>,ooo tons of coal per annum. The 
world\s output ot (04] in 1913 w.js approximately 
1,200,000,000 tons, of which about 500,000,000 
tons were used for industrial power purposes, so 
that on this basis 55,ooo,ocx) ( ontuiuous vvatci 
horse-power would be equivalent to the world’s 
industilal energy at that date. 

Not only does the use of water power lead to a 
din'Ct conservation of fuel resources, but it also 
serves to a notable degree to conserve man jjovver. 
To take an extreme example, each ol the 40,000 
horse-power units now being installed at Niagara 
Falls will require for operation two men per shilt. 
It is eslimaled that to produce tlie same power 
from a series of small factory steam plants, more 
than eight hundred men would be required to mine, 
hoist, scieen, load, transport hy rail, unload, and 
fire under boilers tf’e coal rca|iiitocI, while, if 
account be taken of the additional labcjur involved 
in horse transport, wear and tear oi roads and ol 
railroad tracks and rolling’ stock, the number 
would be considcr.iblyjiitcreasi'd. 

Uses oj 1 1 ydtO’Eh'Ctru hneri^y. While a large 
proportion of the energv develojicd from watei 
power is utilised for industrial pur[)oscs and for 
lighting, power, and tra('tion, an iiuTeasing pro- 
portion is being used for elef'lro-chemical and 
efcctro-metalliirgieal prof esses. 

In Norway the electro-chemical Industry 
absorbed 770,000 horse-povvef in 1918, or approxi- 
mately 75 per cent, of the total output, as com- 
pared with 1500 iiorse-povvcr in 1910. Of this 
some 400,000 horse-power was utilised in nitrogen 
fix at ion alone. 

The production of electric steel in the luS.A. 
increased from 13,700 tons in 1909 to 24,00x3 tons 
in 1914, and to 511,000 tons in 1918, ibis latter 
quantity absorbii 3 g 300 millifm k\v. hours, ecjuiva- 
lent to almost 4 CK 3 ,f 300 continuou.s h< 3 rse-power. 

In Canada, in 1918, the pulp and paper industry 
absorbed 450,000 horse-power, or 20 per cent, of 
the total, while the output of central electric 
stations amounted to 70 per rent, of the total, n 

The eloetrifif'alion, on a large scale, of trunk 
line railways is also a probability in the not dis^ 
tant future. In the LhS..A. 650 miles (3f the, main 
line of the Chicago, Milwaukee, and St. Paul 
Railway, comprising 850 miles of track, have 
been electrified, the power for operation being, 
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r>btiuned from bydro-etectric stations. In France 
(much of tbe track of the Compagnie du Midi in 
^the rr^ion of the Pyrenees has been electrified 
Kvith the aid of water power; much oi the Swiss 
raihvav svstcm has been electrified ; and the elci - 
trifi' aiion of many other trunk lines on the Furo- 
j^K’an ( onlinent is at preicnt under consideration. 

Ouiic apart from the probable hu^e demand in 
the* distant future for energy for the manufacture 
of artihcial fertilisers by some system of nitrogen 
tix.'iiion, agriculture would appear to offer a 
promising Held for the use of hydro-electric power. 

Mm h cmu'gy is now being utilised in the V.S.A, 
for purely agricultural pur[>oscs. In California, 
fnr ample, there is in eftect one vast system of 
electrical '^upply extending oyer a distance of Hoo 
miles v\ith 7200 miles of* high-tension trans- 
nilssit>n lines. This is fed from scven(y-li\e 
HmIi o*cic( tt ic stations, inter-connected with forty- 
steam plants, to give a total output of 
horse-power. A further group of 
thir<e»Mi In dro-clcctrir sihemes now under con- 
st ru' tion will add another 520,000 horse-power. 
\ piop^'irtion of this power is used in agri- 

ruUtirr, <ind a ('ensus in 11)15 showed that elec- 
tnelnoiors ('quivalent to more than i()0.ooo horse- 
power were installed on Californian farms. The 
('alifornian rii:e industr)' is almo-,1 whollv depen- 
dent on irrigation made possil)lc by electric 
j)uiupiiig. wlule most of the mechanical processes 
]n\ oh cd in farming arc lieing [lerloruual by elec- 
1ri(' povs'cr • 

dhi're ran be little doubt that the economic 
dc\e!opment of many fd our tropical de|><mdcn<'ies 
is hound up in the diwclojimcnt of their water- 
power resources. Not only w’ould this enable 
railioads tb be operated, irrigation schemes to be 
d(‘\ rlopc'd, and mineral deHisits to be mined and 
W'oikrd. but it w’ould also gfo far to solve the blade 
labour problem, which promises to be one of some 
dihuuhv in the near future. 

thosc^ (Millets for electrical energy' which 
are now in sight promise to absorb all the energy 
wWu h ( an be cheaply developed for manv years 
to come, there are many other probaljlc directions 
in whi( It cheap energy v\ ould find a new'^ .md profit- 
able outl(‘t. Among these may be mentioned the 
punliration of municipal waiter supplies, the 
Sterilisation of sewage, the dehydration of food 
prrtdurls, and the preservation of timber. 

Rt'’scarch in HyJro-FJrctnc -There 

are few hranc'hes of engineering in whieh resc'arch 
is ntcjre urgently required and in which it mig'hl 
be inoiv dirc'ctlv useful. 

Among the many questions still requiring in- 
vestig’atlon on the civil and mechanical side may 
be mentioned:-- 

I. I'urhiurs, — Investigation of turbine corro- 
sion as aflectcd by the materiAl and shape of the 
vanes. 

Effect of erosion due to sand and silt. 

Resistance to erosion offered by different 
materials and coatings. 

Bucket d<^-slgn in low head high-speed turbines. 
Hrafi tub© desiign, 
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. investigation pi the directions and vclotutieVi uf 
j flow in modern types of high-speexl turbines. 

I Investigation of the degree of guidance as 
j affeclt'd by' the number of guide and runner van«‘s. 

2, ('onihiifs iithi l^rci,!>ur,' Tunticls. — ^*1 he 
design of large pip(‘ lines under lov^ heads with, 
the view' of reducing the weight of mclal. The 

I in\ estigali<.)n of anti-<'orrosi\ e coating‘^, so .as to 
rediu'c the necessity for additional w.all thickness 
to allow' lor corrosion. 

M<‘lh<>ds ol strcngtlu'ning large thmovalUd 
pipes ng.iiiist bending and :ig.iinsi cxteinul 
I pressures. 

Methods ol lining open canals and of boring and 
lining pressure tunnels. 

HlTccts of ('urvature in a canal or tunnel. 

3. -Most elhcicnt mctliods of to >nst ruc- 
tion and h('st form of set lion espcci.dlv lor rock- 

I fill and earthen dams. Best methods of prodm - 
I mg w.'iler tightness. 

3. Run-off Onto . — Since the possibility (U‘ 
designing an installation to develop the axailahlc 
power (dfixiently .and economical! v ckponds in 
nuany cases esscmliallv on the ataanai'y ot the run- 
off data axailahm, lh(‘ possi^ssicm of .naairate data 
extending over .a long serit's of yc.ars is of great 
value. 

W'hile siu'li data may he ohl.iinid either from 
stream gaugings nr from tainfall and evapora- 
tion riM'ords, the former method is by far the more 
reliable, h'or a laatsonablc deg^iaa* of a* curacy, 
however, na'ords must b(‘ availahU' cxlciuling o\(‘r 
a long pi'riod of Nc.irs, and at the prcsimt moment 
siK'h data ar«' available only in very f('W cases, 

\\'h<'r(‘ a('< urate rainfall and eva])oration ret'ords 
arc available, It is possil)](‘ to obtain what is 
often a siitTa'icntly i lose ap])ro\inuition to th(* 
run-off. but even rainfall rec'ords arc-; not generallv 
at hand wImtc they .are most rcapjlred, .arid even 
in a distrit'l where siadi ri'cmals an* av.ailabU', thev 
are usually ( ontined to easily aiaa'sxiblc [)oints, and 
:ir(‘ S(‘ld())n extended to tlie higher levels of a 
calchmcnt area where the rainf.ill is greatest. 
Kven throughout the United Kingdom our know- 
ledge of the rainfall at elevations exceeding ft. 
is not satisfactory, and little, definite is know'n 
conr(‘rning that .at elcvatitvns exceeding io(JO ft. 

In this country evaporation ruav a(a',ount for 
between 20 and 50 per cent, of the annual rainfall, 
dc]>cn(ling on the physical ( haractcrisllcs of the 
site, its exposure, mean temj)erature, and the type 
of surlace (a)vcring. In soinc countries evapora- 
tion may account for anytlung up to 100 per cent, 
of the rainfall. As yet, however, bwv laaords 
are .availabk* as to the effect of the many v.ariahle^ 
invoh'cd. An investigation devoted to llu' ques- 
ti(m -of evaporation from waKT surfaces, and from 
surfaces covered with bare soil and with various 
crops, under different conditions of wind, expo- 
sure, and mean temperature, would nj)p(\ar to be 
urgently needed. If this (ould he combined with 
an extension of Vermciille’s in\ cstig.iUon into the 
relationship between rainfall, evapor.ilion, and 
run-off on watersheds of a few characteristic 
types, it would do much towards enabling an nc'cu- 
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ate' fsliMiate of tin- wattr-powtjf^, poshibitities 
ifvy ^ivt ti site to l)r prcdctfirniiicd. 

I'.ven mort; us(-ful would follow the 

nittjitlon ttf :i H, s( htinr of 

ipplicd to all streams aifordint^ potential power 
liles. 

I idnl Pi)-vcr. 'JMh (pustittn ol tidal power has 
eitaved nuu li attt'nti<ni dunn^^ the hist few vears 
n this r'ountry it has been considered 1>\ th* 
V’ath'r^power Rt'sonrres (.'ommittee of the Hoard 
if Tradi', which has issued a special tidal power 
(jport dealing more jiarlicularl) with a sng^j^ested 
ichemo on the Si'vern I'he outline of a speeilio 
►chenU‘ on the same estuary was published by tlu' 
y|ifntslrv ot 'I’r.insporl towards the end of itpo. 

^'In hrarue a speti.al i ommission has been 
Ippointed by the Ministry of 1 ‘ublir Works to (On- 
>ider the diwelopment of tidal powtm, and it has 
>een decided to erect a j^ockj kvv. experimental 
)lant on tlie coast of Brittany. With the view of 
-■ncoiira^m^^ research the trovernmenl proposes 
;o grant coiuassions, where required, for the 
iiying down of additional installations. 

The Itdal rise and fall around qur,^jtoasts repre- 
sents <in enormous amount of ener)jj', as may be 
‘xemplilied by the tact that the p<)‘i*r obtainable 
rom the suggested Severn instalhj^on alone, lor 
1 period of eigiil hours (hilly throughout the year, 
vovdd he of tiu' order of 450,000 horse-power. 

Many suggestions lor utilising the tides by the 
)sc of (urrtmt motors, iloal-opefatcd air eoni- 
jressor^, and the* like have been made, ^ but the 
inly practicable means ot utilising tidal energy 
DW any larg(i scale would appear to involve the 
■provision of oiu' or more dams, lrnpoundi;jg the 
w'ator in ti<l.d basins, and the rise o^'^ihe im- 
pounded waiter to drive turbines. 

Th(‘ energy thus rendered available is, however, 
intermittent; the average wurking head i.s low and 
varies dail\ within very wide limits, while the 
maximum daily (vulput varies widely as between 
spring and neap tides. 

II some elc( tr<i-('lu'inif, al or eks Iro-phy sioal pro- 
cess wert; av.iilnble, 1 apable of utilising an inter- 
mittent cnerg'v supplv subject to variations of this 
kind, the value of tidal power would be greatlv 
increased. At the moment, however, no such 
pro< Css is commercially available, and in order 
to utilise ,iny isolated tidal scheme for normal 
industrial application it is necessary to provide 
means for c()iu citing the variable output into a 
cunliniious vupj)lv (on^t.int throughout the normal 
v{'orking prrlod. 

A’ariou^ schemes h.ive lieon sug'gcsted foi 
obtaining .1 cmitlmioiis output by the lo-ordinated 
operation ot two nr mon* Ik1.i1 basins separated 
from each other and I mm the sCa by dams with 
appropri.itc sluice gat< s. I'his method, hmvever, 
('an g^et over the ditllculty of etjuaiising the out- 
puts of spring and no.ip tides onjv if it be arranged 
that the maximum rate of output is that governed 
by the working head at the lowest neap tide, in 
which case only a small fraction of the available 
energy is utilised. 


.of 


to provide some storage System t<>“£ii)6orb a pOT^ 
lion of the energy during the daily and fortnightly 
periods of maximum output, and for this purpewfe , 
the most promising method at the moment appears, 
to involve the use of art auxiliarv higli-level reser- 
voir into \vhi('h water is pumped when excess 
energy is available, to bt* used to drive secondary 
turbines as required. It is, however, possible that' 
better methods may be devised. Storage by the 
use of electrically heated boilers has been st^- 
gested, and the w hole field of storage is one which 
would probably well repay investigation. 

If a sudicieiUly extensive electrical network 
were available, linking up a numlx'r of large stetim 
and iidand water p(,nver stations, a tidal powef 
S('heme might readih be connected into suc:h a’ 
network without any storage being necessary, and 
this would appear to bo a possibility which should 
not be |Ov erlooked in tV.j case (f our ovvim'">untrV» 

inidfc/iga/fon nrcc^sury, powj^^i's, 'cct . 

on anw large scale invoIve^V^iimbcAii 
probleA^^s fo** |he A'Nusfac txiiJ BitjiKticTi 
our present U ^ j 

'riuis thox/ffcct of a bat^vL.n^ b'J- s^ .av 
large estuV.Ty, and the Imect (tV. "el in- 

the estuary and in the tid'd basin at any given 
time c.in only be determined by experiment, either 
on a small installation, or preferably on a model 
of the large scheme. 

Many of tlie hvdraulic, mechanical, and eltV- 
tric'al problems involved are comparatively new, 
and there is little practical expeneice to serve as 
a basis for their solution. 

Among these may be mentioned 

1. The most advantageous c\cle of operations 
as reg.uds working pi'nocJs, meaii bead, an(t 
variations of head. 

2. The methods c^c(.mtrol and of sluice-gate ’ 
operation. 

5. Ivffcct of ( hanges of level due to wind or 
waves. 

4. The best form of turbine and setting and the 
most erotujnucal turbine capacity. 

5. d'hc posslfiilitie^ oi undue corrosion oj turbine 
parts in salt water. 

(k The best method of operation; constant or 
variable speed. 

7. Whether the generators ^ball be geared evr^ 
direct driven. 

8. Whether generation shall be by direct ot; 

alternating current. : 

rhe questions of interterence with navigalibtl 
and with fisheries, of utilising the dam for rail OTf, 
road transport across the estuary, and, above all,> 
economic questions connected with the cost 
production, and the disposal of the output of suc^. 
an installalipn, also require the most careful coOr^' 
sideration before a scheme of any magnitude 
be embarked upon«\vilb assurance of success. 

In view of the magnitude of the interests^, 
involved, and of the fact that rough preliminaf^^ 
estimates indicate that to-day current even for 
ordinary iitdustrial load could be supplied 
sucji an ‘ 


tn installation at a prjee lower 

^Vhen a sing^ tidal, basin is 
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I'h rf»at at it« pr<5»fettf price, it ^would appear 
»^wjr;d>1e that !hei»e problems should receive 
,,lf ^>u:iU* im estimation at an early daU* 

futilities for Research tn fivchaulic anj 
( ri^uule /^rohIet 7 ts,-~h} vknv of the consideration^ 
,h<ciil\ outlined, and especially in \ie\\ of the 
L\fc'^‘ which Hritiih enj^incerinp will proh- 

ihly play in luture water-power de\elopinents. the 
provisHui on <01 adequate scale at some institution 
ai this country of facilities for research on hydrau- 
lic and problems connected with the 

dcv( lopmcnl of w'aler power is w’orlhy of serious 

fUti-nlion.' 

At present the subject is treated in the rurricu- 
hirn >*i tlic enmineering- schools of one or two of 
our universities, but in no case is the laboratnrv 
i(,iupincnt really adequate for the purpose in 

(liu'^lion. 

\\ tiat is required is a research lalKiratory with 
ta* ilitics for experiments on the Ilow' of water on 
a tairlv lar^e scale; for carrying- out turbine tests 
on models of sutheient capacity to seive as a hasi^ 
f(vr design ; and, if possible, w orking in conjunc- 
tion with one or more of the hydro-electric stations 


' alteiidy Sn existence, of to be installed ill ihc 
cduntrv, at which certain large-scale wdrW might 
be carried out. 

'1 he pio\i.*>ion of s\n h a laboratory ts^ at 
! present under c cuisideralion in the Ibiittxl States, 

I and in vu w' of the rapidity with whirh the 
i of h\dr.tuiic prime movers and their acccssciries ar^ 
licmg improved at the iqomenl, it wc)uld appeaf 
. most desirable that the British dcsi^iuT, in order 
' that the deservedly liig^h status ol his products 
j should be m.iintailned and enhani'cd. sluuild at least 
j ha\e ac-cess to tcjual fac'Hitie^, apd, il nec (‘ssarv, 
be able to submit any out>tanding jn-obltuns to 
invest j^ation by a specially tiaimxi stall. 

The extent to wliicrh our various heat engine 
' l^iboratories have bcaav able of recent years to 
i assist in. the development of the internal cofri- 
j hustion engine, and to wdiich our experimental 
tanks have assisted in the development of the ship- 
' building industry, is well knowm to most ot us, 

I and the provision of similar facilities to assist in 
the- de\l•lopmcn^ of our hydro-electric industry 
would probably itave equally gtuKi results in this 
connection. 


The Danish Deep 

'"T^ilh Danish Deep Sea Expedition, which left 
A (.'openhagen on August 30 on board the 
iKvv rescan h steamer Dana, is expected to spend 
.il)(»ut ten months 111 the temperate and tropical 
[xiris ot tfie North Atlantiix 'I'he olijecl of the 
expulition is to carry out deep sea investigations 
in ai t'ordaiice with a scheme which was suhrnitt^xi ' 









yv the leader of the e^cc 

Schmidt, to the Interna1i*al Council for the i 
Exploration of the Sea during their meeting at 
l^openhngen in July last. 

The Committee of the expedition consists of 
he members of the official Danish "Committee 
■;i’iNo.,'; 27 .,lcv.Yoi.. ipS},.., 


Sea Expedition. 

for the Study of the Sea " and of several other 
Danish men of science interested in oceanography. 
'I’he pre.sident is Commandet^C. V Dri clisel, and 
the yice-presidenl Vice-Admiral C. V VVandel 
(leader of the Danish Ingolf’ hixpidition in 
i 895-</S). Admiral H.R.H. IVinee X'aldcmar of 
Denmark is patron of the expedition. The ex- 
penses are being dtfraved by 
lund.s supplied by various private 
tXTsons and by the Danish 
Uov ernnKnt annual grants for 
marine investigations in connec- 
tion with the International Coun- 
cil for the Exploration of the Sea. 

The ship of the expedition, the 
Daaa (Fig*, i), of the Lord ^ier- 
scy trawler type, was bought in 
England bv the Danish Ciovern- 
inent to rejdace llu' old re.search 
steamer Thor, whicli wa.s sold 
sonic years ago. 'I'Ik* Dana has 
beeji t'quipped for marine rc,search 
^ ^ work at the Royal Dockyard, 

r CA>pcnhagen. .She has a length 

i •- of about 140 ft. between perpen- 

diculars, and is 325 tons gross 
register. She carrii s a Goo-h.p. 
triple expansion engine, giving 
her a speed of 9 knots. A large 
dec kdiouse has been constructed, w hi«h contains 
two laboratories- -a larger biological laboratory 
with accommodation for five workers, and a 
smaller one for hydrographical work with 
room for two —together with a mess-room 
for the scientific staff, and a cabin for the 




NATURE 


[October 6, 1921 


of the expedition. Bplow deck are 
the cabins ot the scieniihc staff, and store-rooms 
for the various instruments, fmhujg; {;cars, col- 
lections, etc. 1 he winc'h<’s are worked by steam. 
A big Irawl-wlnch plated forward has two 
drums, the smaller ran v mg .^oexj metres ot 
steel-wire 14 mm. in rliameler lor trawling 
at moderate d«4)tlis, and the larger, carrying 
10,000 metres of steel-wire tapering from 14 mm. 
to 7 mm, m diameter, to be used for greater 
deptlis. 'I'he three u inches for vertical hanks 
(water-bottles, plankton nets, and sounding) arc 
placed r>n the port ^ide (»( tla* ship; one works the 
Lucas sounding machine aiul a drum carrying 
Oooo melre'^ ol phosphor-bronze wire; another is 
a small hand-wincli to be useef for the surface 
layers; and the third wf^rks a big drum carrying 
rOjOoo metres of steel-wire 4 mm. In dianjeter. 
The steebv\ire ropes have been supplied by 
Messrs. Craven and Speeding Bros., Sunderland, 
and the lndrogr.i[)hi('al iivstrii- 
ment^ h\ the 1 ..ihor .iloire Ifydni- 
graplilcjiie, Copenhagen, of which f 
IVof. Martin Knudsen is director. 

'I'hc pcn^ornicl of the expedition * 

is as follows:- Dr. Jobs. ! 1 

Schmidt, leader ol the expedition ; 

Dr. J. \. Nielsen (^[eteorological ^ 4 ^'' k' 
Institute, (Copenhagen), h\dro- 
grapher; Ih Jespersen and A. V. j> A*-./ 

I'aaning (Danish Committee for , . vF 

the Study of the Sea); K. 

Stephenson (Zoological Nfuseum, 

Copenhagen); J. Olsen (Boly- / | 

technic (a^llege, (Joponhagen), 
assistant hvdiographer. N. C. | *" 

.Andtu'sen, ship’s doctor, will also ^ 

take })art in the investigations. ^ j 

Brof. ('. D. Ostcnfeld cxpei ts to j | . 

join the expedition later on ; i jT ^ , 

dtiring its stay in West Indian ^ | 

water-,. ^ ^ 

J’he Dana i-, under the 


•such as the various Urge scombcroids, dolphins, 
sword-fishes, sun-fishes, flying-fishes, and others, will 
he studied. 

We know' too little about the general biol^y of the 
ocean to be able to do our \^a>tk from biological points 
of view' alone; it has therefore been considered wiser' 
It) allow hydrc^^raphical views to dictate the course of 
the expedition. lo put briefly, we shall work 
biologically at each hydrographical station. 

VV'e do not ex|X‘ct to bo able to pay much attention 
to the bottom of the ocean and its fauna ; this 
would require more time titan we have at our 
disposal. On the other hand, w e shall try to concen- 
trate our t^fforts on a study of the w'ater-rnass itself, 
which on an average has a depth of about 4600 metres 
in the North Atlantic. Our jilan is to investigate not 
only the upper water layers, but also the intermediate , 
layers and tho.se covering the bottom, and w’e intend 
to do this in regard to their temperature, salinity, 
and gas-content, and also their fauna. Afterw'ards 
we shall compare the data we h.ave obtained In this 
wav in order to try to understand something of the 
phvsical factors wliicb control the ixcurronc«' of the 
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command of Cajit. (L Hansen, 

\v hu s»'r\ ed for many vears a.s c.iptain of the 
rcsc.uch st(‘amer 'Thor. 

h'utlluT particulars uf the expedition arc given 
in the subjoined resufm^ of a lecture delivered by 
Dr. Jobs. Schmidt at the meeting of the Inter- 
national Council for the I'Aploratiun of ilie Sea at 
C'opcnhagen in July last. 

The object of tlic expedition is to studv the ixoano- 
graphical con<lili('>ns of the open North Atlantic Ocean. 
Bv fXeanogr.iphical conditions is meant not only the 
physical, but .dso the biological conditions of the 
(xean, and in ronihiuing investig itions of both it is 
hoped to obtain some insight into the problems of the 
relation of the biology of the otcmh to some of the 
phvsical factors which it will be possible to trace. 
Ihe piincipal aim, therefore, is of .1 very general 
nature. 'Dure are in addition, however, .some tasks 
of a mi>re spei'ial nature, the most important of 
w'hich is an investigation of the oceanic portions 
of the life-histories of tlie common eel and the 
conger ; further, the biology of other cx'eamc fishes, 
, NO. 2710, VOL. 108] 


various pelagic communities of .animals and plants, 
in regard to both their horizontal and vertic.al dis- 
tribution. If possible, we shall nriy\ special attention 
to the fauna of the deeper and deepest w.iter laver.s 
of the ocean. 

A current-chart of the North Atlantic shows that 
the most conspicuous h aturi' is the great aiitjcvclomc 
rotation e)f tlie sujX'i licial watfr-masses with the Sar- 
gasso Sea forming, so to sptak, a centre of the rota- 
tion. Our plan is lo investigate this gre^at antp 
e\ clonic system, and we propose to do it by means 
e>f sjweral cross-sections radiating from the centre, 
llu* .S.'irgasso Sea, whith, in more than one respect, 
will be our principal field of woik (Fig. 2). 

First, there is the Inflow of water from the South 
Atlantic and the south equatorial current, which - 
passes the bovindarygjhelwcen the North and South 
Atlantic joining the*urrcnt system of the North 
.Atlantic. We propose to investigate carefully this 
boundarv region between the North and South^; 
Atlantic, and we shall do this by means of a sectiorr 
between Africa and Brazil about the region where th© 
.Atlantic Ocean is narrowest. Through this .seCtlojO 
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water-masses of ^outU Atlantic origin are 
at the surface wilfi great sptcxi, and Uit* cold j 
swKi rhnving along the bottom has, so far as we j 
, the sanie course. It follows Irom this that j 
mediate wuier-rnasscs must move in the opposite 
(iirtciK^n, from the North to the booth /yianlic. We ' 
l)ovc u> he able to do some useful work in this boun- 
dary legion by studying t^e interaction between the 
a an r-ma‘'St s of the norlnern and the southern Atlantic 
and !b« ir i>clagic life. 

T he study of the equatorial current brings us in 1 
clubt contact with another important probfein : the ! 
oiigin ol the so-called Gulf Stream. VVe intend to j 
study tills by means of sections from the Sargasso j 
Sea to ihe north coast of South America through the ) 
Caublv an '^Sea, and from the Sargasso Sea to the j 
coast of the United States. It seems cleat that { 
watei passing both south and north ot the West \ 
Iridi. s inust take part in the formation of the Gulf I 
Sin Min, We hope that our sections taken before and ! 
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after the junction of tire waler-maAses coming from 
Kldrida Strait and of those passing north of the West 
Indies will help us to determine their ndailvo import- 
ance in the formation ot the Gulf Stream. 

The centre of the North Atlantic rotation i& the 
Sargasso Sea, a regron which seems to merit a Ctare- 
firl hydrographical investigation. Prc^bably we slliall* 
be able to spend a good deal of lime here on account 
of the cel investigations. It is imiKissible lo say bow 
long W'e shall be kept in the Sargasso S(*a and West 
Indian waters, and it de}>cnds on this how much 
w^e shall be able to do during the homcwaid voyage of 
the expedition. If time |.K‘rmrts we shall ctrtainlv 
make one or more cross-sections of the Gulf Stream 
or llie Atlantic rotation, first one from the Sarg.asso 
Sea to Newfoundland, and jxabaps anotlier tiom tlure 
to tlie Azores. 

This is a very brief sketch of our working scheme'. 
Time will show to what extent we shall bo able tf» 
carry it thiougli. 


Industrial 

I i IS not much more than half a century since 
A i’astcur began to study some chemical efTecis 
ol imuo organisms which led him to the founcla- j 
iu>u ot the new science of bacteriology. In tlie j 
a])plic.ilion ot Pasteur's results to rnedieme this j 
. oimtiy lias not been behind, and in the investiga- 
tion ul diseases due to protozoa it has been in the 
Ion. VVe have, howcvci, neglected the 

.i[)pla.ation ot Pasteur’s work to industry. Yeast 
has been .studied successfully in Kngland, yet we 
eaiinot be said to lead in thi.s department. Past 
Bnush achievements in the chemistry of fermenta- 
lion have been recently recorded by Prof. Arm- 
stiong in his Adrian Brown memorial lecture (see 
Nmlki. for Jill) 28, p. 698). It is chiefly in the 
nther industrial uses of micro-organisms that we 
.ire b( bind Prance and Germany in many respects; 
the Danish dairy industry has made far betti'r use 
o! ba( tiTiology than has ours. Accordingly we 
must h= grateful when a leading expert like Mr. 

Chapman reviews recent achievements 
aiui I be present position in a series of lectures.^ 

81. in mg from the discovery of zymase by 
Biuhncr m 1897, Mr. Chapman discusses the work 
ol llarden and bis colleagues on its co-enzyme, 
and then refers to the German manufacture of 
glyriimc by fermentation during the late war. 

In 1858 Pasteur first directed attention to the con- 
stant (V'Currcnce of glycerine in the fermentation 
of sugar solutions, and put the yield at about 3 per 
cent nf the sugar employed. Later 7 or 8 per 
Cent, has been occasionally recorded, but Conn- 
sl( in and Ludcckc have shown that in the presence 
ol various alkaline salts the yield of glycerine may 
regularly amount to 10 per cent. ; in a concen- 
trated solution of sodium .sulphite It may even 
reach 36 per cent, of the sug# employed (usually 
luol.tsses). A yield of 1000 ton.s a month is 
stated to have been attained during the war. The 
process was kept secret until after the armistice, 

^ " Mif.ro-organhms and so»n« of thejr Industrial Uses." The Cantor 
hv A. ('haston Chapman- Journ. Ray. Soc. of Arts, 19*1, 

' ''■ ^>9i PP. 581 -'^9, 597-^5,609-19. 
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Micro-biology, 

and hence it is difiit'ult lo know to whom iTiust 
credit should be assigned. Mr. Chapman stales 
that tjcrmany was actually producing large quan- 
tities ol glvcerinc by fermentation early in 1917, 
and he thinks it probable that the initial experi-' 
ments were made very shortly after - if not before 
- the outbreak of war. He also refers to a less 
known report from the lahoratoiy of the Interna) 
Revenue Bureau in Washington, dated M.ay 0, 
1918, which makes it clear that the American 
authorities had then also devoted niiu'h attention 
to the ])roblcm, and with .considerable suect'ss. 

In his lectures Mr. Chapman is not so mucli 
conceimd with the eominercial aspect of tins 
manufacture a.s with the illustration it affords liow, 
“bv the .application of the necessaiv studv, an 
ancient and very familiar biological prcK'ess mav 
be made* to yield as much as 40 per cent, of a 
substance which had hitherto been regarded 
merely as an unimportant by-prodiug.” 

A second example of the application of modern 
biorhemical methods to an ancient industry is 
furnished by the “ amylo process for the direct 
conversion of starch into alcohol by certain 
moulds. Such fungi have been used for ccnlurio 
in China for the preparation of potable spirit from 
rice, for thev produce not only an amylase, but 
also a zymase, combining, therefore, the function? 
of mall and of yeast. After an investigation by 
Calmrlte, the first large-scale trials w'cre made ir: 
a ITen< h distillery in 1898, and for 1916 the out- 
put of alcohol by thi.s process in France is statec 
to have been 665,232 hectolitres (14 million 
gallons). In this country the “ ainylo ” prote^i^ 
cannot be used, owing tr> Fxcise regulations. 
Mr. Chapman points the moral : 

No Government can afford to* ignoi f^ srientific dis- 
coveries and industrial developments . . . and if therr 
is one thing which, during recent yeats, has been 
made more apparent than another, it is that the 
CQuntrv which is foremost in the encouragement ol 
.scientific men and in the utilisation of their dis- 
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covel'ks ^ill uUlfnatdy win the rdce at the expense 
of those \viiich have i;een more neglectful in that 
respect. I'he [Xjs?.ession by the latter of greater 
natural resources will only serve to stave oft defeat 
for a rime. 

Moulds niay be trained, under certain con- 
ditions, to produce various other compounds from 
sug’ar— for example, up to 50 per ctmt. of citric 
acid, also fumaric and pyruvic acids. Lactic acid 
and vinegar are, of course, largely mamifactured 
by fermentation, but Mr, Chapman deplores the 
way in which these industries ha\e neglected to 
apply modem scaentihe lesults. In the marnifac- 
turc of vinegar, in p.irlieular, no real progress 
has been made sime I'asteur’s work of jH68. 

\Ve ha\e been more successful with the pro- 
duction ol arctouf' and butyl alcohol from starch, 
but this, tf)o, originated in France in ibe ejtperi-. 
ments of f'cmbat li. Mr. C'-hapman discusses the 
process in some^ det.iil ; »n normal times its com- 
mercial sucia^ss will depend on n means of utilising 


‘ f 

f the butyl alcohol, wdiich is firoduced in twice the 
’ quantity of the acetone. 

Other applications of mtcro-biology are to agrb 
' culture, bread-making, tanning, sewage disposal^ 
and food-production. Brewers’ \easl is almost^ a 
waste product to the extent of 50,ocx) or 6o,0t)b 
tons per annum in the ^United Kingdom, but is 
being used more and more as a cattle food and^ 
in 4;he shape of an extract, for human consump* 
lion. “ Mineral jeast ’’ (not a true yeast) was 
grow'n in Germany as a war food. 

Finally, Mr. Chapman reiterates his plea 
(already made in a paper to the Society of Chem- 
ical Industryj for the loundation of a National 
Institute of Industrial Micro-biology, which should , 
])ro\ide for the systematic prosecution of industrial 
research, be a centre tor specialised training, 
maintain a ('omphuc- coIl< ('tion of pure cultured; 

“ Fk>r far too manv \(^ars we have been conterit tO' 
a<'t as middlemen and agents, when we ought ta 
ha\(‘ been manufarfurers.” 


Obit 

(i. \\'. W ai-Ker, F.K.S. 

B N' tlie (1< atli ot Mi. Cr.oRc.i. W'ai m k \A'\i k) k, 

^ ' plusical '^('lence has kjsl fi brilliant exponcait 
d its rigi<llN exact expenmcnial side, whic h his high 
matliematiral attainment and iiucntisc capacity 
enabled him to devehjp with marked suc'cess. 

Mr. W alkcr was tln' only son ot ^^r. John 
Walker, ol Aberdeen, and was a foundationer at 
the Kobent (lordon’s College^, Aberdeen. He 
started ble :is a practical engincx'r, but, not 
caring lor this, lie obtained an appointment with 
Messrs. C. iV ]\ IF Chalmeis, cjf Aberdeen, 
where he rcmiained one year. His intcre.st in 
science, however, led liim to pursue its study in 
the evening classes ol fiordoiCs College, where 
he recei\e(l so much help and encouragement that 
he obtained a national .scholarship, winch brought 
him m iSc)2 to the! Royal College; ol Scienc'e, 
South Kensington, where, in due time, he ob- 
tained his assoc latcship. While at South Kensing- 
ton lie so impressed Sir Arthur Riu ker with his 
mathematical ability that he urged him to go to 
Cambridge, where he obtained a Sizarship at 
TriniiN College. He; was fourth wrangler in 1897, 
and Smith’s pri/eman and Isaac Newton student 
tit i8c/y, ;uui was appointed a fellow of Trinity 
in fcycKv In itpi he studied at Gottingen, hrom 
1903 t<c i<)c.'>8 he was lecturer in physics at (Glasgow 
Universilw He wets tlien appointed super- 
intendent of Fskdalemuir Obserc atory, for which 
his prior training at South Kensington .so admir- 
ably fitted him. There he remained four years. 
From jc)ii to 1915 he was engaged on the new’ 
magnetic survey of the British Isles. He was 
elci:ted a fellow of the Royal Scx'iety m 1913. He 
assisted llu' F.arl of Berkeley in his Inhoratory at 
Boar’s Hill in 1915, and became Halley lecturer 
in 1916, 

In May, 1918, Mr. Walker was appointed chief 
scientific worker at the RoyafNavai 
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lary. 

Bortsmouth, wliere tlu^ numerous and urgent prob- 
lems <‘onnceted with ni.irim' mines altordecl abim- ' 
dant .scope for ins genius Ilis success in dealing 
wdth ihcsi" was proptrly appieeiuted by the Super- 
intendent ol Mining and ollux naval olhrers, but 
tliis work, from its natuie, is essentially (Confi- 
dential. In November, i()2o, while engaged on 
experimental work at FaliTioulli, lie (.ontraded a. 
chill, which developi'd into lung trouble and ^vas 
the cause of an .ib’scess, for wliioli ojjcratlon 
became necessary Ho went into Fniversit) Cd 1 -. 
lege Hospital, (iovver Street, in July last, wliere 
the shock due to two uperatiiais led to his (ieatli. 

Besides his work on magnetic surveying, Mr.' 
Walker was an authority on seismology, being ‘ 
also a w’arm admirer of Bnncc (lalii/in. In 1904 
he married the daughter of Mr. (lifford, of Aber-' . 
deen, who, with one son, survives him. 

C. \k B. 

I)K. Bi 1 KK (hxJlM'.K Hi VVJ'I I . 

Ur. Beter Cooper Hewitt, who died in Paris, 
on August 25 last, at the age of sixty years, was ' 
the son of a leading New Vork iron manufacturer 
and merchant well known as liie [)romoter of many 
civic, educational, and philanthropic causes. His 
mother w.as the daughter of Beter Cooper, an ; 
inventor, manufacturer, and railroad builder, who ’V 
presented New York with the Cooper Union for 
the advancement of art and science, now more' 
usually knbwn as Cooper Institute. y,., 

Dr. Cooper Hewitt was born on March 5, 18611 i V 
and was educated at the Stevens Institute qf-V 
Technology at Hob(^ken, New Jersey, and at tfie-C' 
Columbia University School of Mines. He early 
manifested a strong inclination taward$y t' 
mechanics, and his course of studies was directei^;^;^ 
towards the mechanical, chemical, and electrlcfij;',-: 
sciences. One of his earliest inventions 
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irt his g'randf&ther’s fjlue factory, and he i dyoarno, not only in street lighting but also iiV llie 
,,lio\\cd this up witli nevv^ forms of ccntriiugal serious work of JK)^^cr distribution, and it has not 

•• iru'hifics, evaporators, a*id other devices for \ise yet been brougiu to its^full industrial value.. A 

!i br« n cries. He made many experiments and a generation hence the world will have begun to reap 

Drnbir of inventions in connection with motor some of the larger benefits conferred b\ tlie dis* 

>.ihi'‘l( s and dying machines, and in later years coveries of this notable scientific worker, * 

Jisdtvil a considerable Amount of time to the 
^iu<ly n{ the helicopter. 

Ai^oul 1H98 Dr. Cooper Hewitt directed his : \Vk regret to learn ol the of Mr. 

;tinntit>n to electrical .science, and became a con- ItiNC.ifAM Newi.ano, an cd^serxant an<i t>nginal , 
tributor to scientific desexivery in a di\ersity of naturalist, author ot “W’liat is Instiiu i which 
held", Irom wireless telegraphy and ttdephony ' was re\ lewed some time ago in these columns, Mr. 
to a spi'cial proces.s for the electrical weld- ; Kewland held \ery strong views in regaiti lo the 
ing <d‘ steel. HoW'cver, las name is piob- infallibility of the subconscious mind in .animals, 
,ihly best known in connection with his and ihouglit of this as strangel\ detached 4om 
flmdamental work relating to the mercury individual testing, experimenting, and learning. 
%.ipour arc which he brought into com- 1 Perhaps what he was feeling Upwards was :» 
■ner< inl use when he founded, in conjunction wath theory of the germinal origin of new departures 
thf late Mr. George W’ebtinghouse, the Cooper in instmetixe behaviour. .Another of his amiable 
Mew lit Electric Company of New \'ork, .and the heo'sles was a lielief in “mind-blending” or tele- 
\\‘i stinghouse Coc^per Hewitt Company, now* palhic tommunieaticm in birds, by incjans of w hi('h 
laiown as Hewittic Electric Company, Limited, m ' effective cevoperation is achieved. Mi. Nevvland’s 
Ea^lmd. His original work on the mcTiur.v oiiginal and indc^pendent mind was handicapped 
^:tpour rectifier has been followed up until this ; by ill-health, hut he had the reward all those 
a()j).iratus has become a most us(*ful a<ljunc:t to the who read deeply in the bonk of Nature. 


Notes, 


\\‘i iiuirli regiv't that the reference to t)io Calcutta 
nuiiutions (Msc‘ in last week's Naiakk, p. i(>o, did not 
HX'uiauK rfjuTsent Sir 'Hiunins ilollaiurs position in 
ifi - niatlrr. It was Sir 'Ihomas Holland hineself 
w hc), .leftng on <h(" highest moliv'cs and after consiiUa- 
lu'u with two members of the Vicetoy’s Council, 
v-rdi'Hd the wiihdiav\ul of tlu'. prosecution, but 
wlu n .dl the Lut-, are published we helieve that the 
i’.d rt .i^(»n for his action will reve.al more th.an the 
"Mi^'d teason as to the harm that might he. dt>ne to 
Iiuhan Mulustrial devx'lopment if it succeeded. As th<' 
t loverniiu nt' of India could not siipp(3tt the view 
piiblit 1\ sMted, Sir Thomas Holland’s re.signntion ot 
the post of Minister of Tnclu.stries naturally followed. 
Latei , liow'cver, it was offici.illy announced that th< 
piosecution w'ould not be proccedf'd with because 

w IfK "fire.id commercial’ and industrial interests 
Would be seriously affected,” though wdun the 
Advoi. aie-GeiHTal withdrew frc>rn the case on August 6 
la d«^(I.ired that all the charges could be proved. 
Ihis decision s» ems, therefore, to support .Sir Thomas 
fTfdl.ind's action; and, notwithstanding tlie sugges- 
iion tliat the Minister of Industries should have rc- 
reixed legal training, his reputation as a scientific 
administrator is safe with all who realise what the 
building-up of the Indian Munitions Board during the 
Stress of war meant for India, the Entente Powers, 
;md the final victory. 

N inenic>ry of those lost in R38 and in previous air- 
‘^bips, a decision to establish a fund for airship re- 
^ea^ch has been made by the council of the Roy.al 
'eionautical Society. It to believed tha^ such a course 
' action would most nearly meet the wishes of those 
' Jind in the distiBter. 


It is im|H>rlant for the country that tlie lessons Hhould 
not be lost, and the view of tlK>se most closely con- 
nected with airships is that analysis of the causes of 
tlie hrr.aking of K38 in the air can give the fopiidA- 
tion toi .'I sound system of constniclion. Such a result 
vvcmld afford scyne comfort to the relatives of the 
olflcers .md'tuen who gave their lisas for ))iogies8, 
and, in view of the well-known decision of ilic Air 
Ministrv to cease all work on airships, it is desirable 
that others should take up the probbens connected 
w'ith their development. The memoi lal fund is to be 
devoted to this <md. Over tlie signaturf' of Lord 
Wtur, the president of the society, an apjieal for con- 
Irihutifuis has just been issued, with the suggestion 
th.at th« V should he sent to the Secretary, Royal Aero- 
nautical Society, 7 Albemarle Street, London, W.i. 

The Times announces (hat Mr. Knud RasnuisSen's 
ethnological exj>edition to the Canadian Arctic Archi- 
I jKdago left Godthaab, on tjbe south-west const of 
(ireenland, on Sf’ptemher 7 in the motor seliooner Sea 
King. On his arrival in Greenland in tlie early 
sumnuT Mr. Rasmussen went to Thule, near Caj>c 
i A’ork, to secure Eskimo, dogs, and furs for his ex- 
i pr*dilion. Some delay was causeyl by pneumonia 
1 spreading among the Eskiino and causing two deaths, 
j After a call on the coast of Labrador the Sea King 
\ will sail for Lyon Inlet, in the Melvilh' Peninsula, 

! w'bicli will be the base for the first winter. From 
‘ there the Httle-knowm tribes around Fury and Hccla 
' Strait will be visited by sledge journeys. In tho 
I spring of 1022 Mr., Rasmussen plans to move south 
! to Chesterfield Inlet in order to pick up sitores sent 
I north by the Hudson Bay Co., and he will then 
trihei^ ip Lajod« arid along the shores 
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of Cormiation Giilf before relurninf^ to Lyon Inlet, 
rhe next fjo'As «>f the exp(*ditif)n may be expected 
from St. lolm’s, Newfoundland, when the Nea King 
returns timing the autumn. 

Tkk Kov.i 1 Micrrm( (Vplra) Sorletv lias arranged to 
include in the programme of 01 dinary meetings during 
the crirning session a serii s of papers dealing with 
(he pracinal ihcs of lh<* mitittsuipe in industrial re- 
'^eyrcli, A prov'i -.ion.d li^t has been is>.,ued of the 
comiTiurdr ations to he read, and fican tfiis it appears 
that a wide range of suhj<'(ts will be covered by 
a number of ('om[)etent authorities Metallurgy, 
physical oplirs, gla^s, leather, coal, medical research, 
and- brewing, all in relation to the init'roscope, are 
among the u<pM s whi(h will be discussiHl. 'the tilr'^f 
'two papers will he read on October iq, when Dr. 
L. T. llogbm will lead ,i ('oinmunicatiou enlitletl : 

Prelltiimar V \(('nunl of the Spermatogenesis of 
Sphenodon, ” and Mr. I) M. Stump will communirate 
a pafjer entitled \n Afifdn atloii of Polarised Light 
to Kesdliition witli the t'ornpound Microscope.” An- 
noutUfiiiMiis of tufilier [»ap<'rs wdl he made from 
linn' to in the l)iar\ of Soi'ieties published in 

our columns. 

At a rtcerit mc'ctlng of the American Astronomical 
Soch ty, In ld at Middletown, Connecticut, Prof. 
<L V. I.. ( 'hat lier Av as elected .an honorary member, 
'bhe i>idy other living astronomers who have been thus 
honouia-d ,ire Prof. J. C, Kaj)teyn and Sir Frank 
Dyson. 

Thk fourth annual Streaifelld memorial lectur'C is 
to ho delivc'red at the Finshiiry Technical College, 

I ron.-nd Stu'ci, Iv by Mr. \V.' P. [^reaper, on 
1 hurstlay, Oi'tohr r 20, .at 4 o’clock The subject will 
be “C'beinic.tl Intiustry a P>ri(nch of Science.” 
.Admission will be free. 

Jin Inst genet al m(*eting ef (he .SocirMv ior Con- 
stiiirtlve Ilitth ('ontiol and K.k i.d Progress will he 
held on ]'hms(la\, <)< (c>her rr, ,it X p.in., at the 
Lecture Koom, Hotel Cecil, Strand, W.C., when Dr. 
Mari(’ Slope', will deliver her presidential .iddrcss, 
entitled, “ .\ii('rdot('s of lire Ibist, Plc^ent, and Future 
of Hirlli (''ontrol.” 

'I'liF (.'ommittee of Privy Council for Medical Re- 
searcli h.is ajjpoinit'd ^dr 1 '. W. .Xndtewr's nn«l .Sir 
('uthhetf W'allace to lill the vacancies on the .Medical 
Researcli ('nuiKd (.ursi'il by (he nnirement of Mr. 
C. J. Pond and Pi of \\\ Pullock, in accordance with 
the piovisi(,iK foi lot.ation madt' in the Royal (.'harOM' 
under which the council is rncorix>ratcd. 

It is aiuK'uiucd (hat Mr. D. Frain, agriculturist, 
Nyas.aland. has Ix'iui appiunted to he senior district 
agricultuial oll'M'-r in Tanganvika 'Perritor} ; Mr. 
n. .'V. Dade to he assisiairt mycologist in the De- 
partment of Agriculture, Gold Coast; and Mr. J. A. 
Robotham to Ix' .issi>iant agricultural superintendent, 
St. Kitts-Ncvis. 

Tut. New^ \oik ooi respondent of the Itnies report^ 
that at Daytorr, Ohio, Lieut. J. i^acrcady nrade a 
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new height record when flying a Lapero bip^ane^ pn 
I September 28. Icc formed in his oxygen tank at 
j 3pe'xw) ft,, but his engine carried him on until, the 
altimeter registered 40,800 ft. Lieut, Macready canie 
down and made a successful landing after being 
ih. 47ni. in the air. ^ 

CtURLhs Darwin’s birthplace, known as The 
Mount, .Shiawvsbury, situated in that part of the town 
known as Fraukwell, has been purchased by H.M. 
Office of Works. The house vvas built about 1800, 
and at the time when Sir Francis Darwin wrote, in 
1S87, “'I’he Life and I etters of Charles Darwin,” it 
liad undergone but little alti ration. It was “a large, 
plain, square, red-btick house, of which the most 
attractive feature” was “the pretty gro(Mihou.sa3< 
j Oja-ning out of the morning-roiXTi. ” 

j It is announccil in the Revue Scieniijique of 
I September 24 that the first award of the Marcel 
' Benoist prize vd 2 o,(k.)o francs has been made to M. 

; .Maurice Arthus, director of the Institute of Physiology 
I at Geneva. The prize wa.s founded by M. Benoist, of 
j Paris, wdio bequeatlied his wholo fortune to the 
I Federal Council of Sw itzer I. inrJ in recognition of the 
I care and attention uhicli he n'ceived in that countrv. 

I An award will be made annually to the man of science 
! wlio, having been domicileil in .Switzerland for five 
I \cars, is judged to have made the most notiwvorthy 
; contribution to science, particularly in relation to 
i human life, during the preceding yxar. 


j Ar the recent meeting of the Hull Museums Com- 
I mitlcc the curator reported tliat when m London re- 
j lamtly he heard that* the Sjiei'irnens in the museum 
at the Ro\al Albert Institute, A\indsi'>r, were in rooms 
which were required for othi'r )»urposes, and that 
there was an opportunilv of obtaining the collections. 
He tonsequeiUl) visited Windsor, with the result that 
(he whole of the speiirnc'ns me n<nv in Hull, and 
among them are many valuable additions to the 
antiquiiie.s and geologii ,d and natural history series 
already there. Particular mention may be made of 
I some pre-historic Bronze Age and Stone Age weapurts, 
a large collection of Rom, an lamps and pottery, Greek 
vases, and a miscellaneous .series of medieval antiqui- 
ties. Otherwise the objects are such as were to be 
found in mus( urns of this character in llic early part 
of the hast century. Fortunately a handbook to the 
collections, wTilten by Mr. J. I.undy, was published 
many years ago. 

l|f A co.MrANY lias been incorporated, under the nanie 
of British Trade Ship, Ltd., with Earl Grey as chair- 
man, for the purpose of carrying out the, project of 
organising a floating exhibition of Britisli goods which 
shall visit the chief ports of the world. A new vessel 
of 2o,<XK) tons register is to be constructed in the 
yards of Mo.ssrs. Sw'an, Hunter and Wigham Richard- ^ 
son, Ltd.,* and it is intended (hat she shall leave thd^ 
Thames in August, 1923, on a lour of more 
42.000 miles, returning to London in February, 

.South America, South Africa, Australia, New Zealand, 
Fiji, and Japan will be visited on the outward voya;^e, 
and the ship wilLr^turn via Chinaj Indiar, attd the 
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s,ur/ C'anal. The ship u*ill be 550 ft, long, witl^ an 
,-srrinn breadth of 74 ft' 9 ^ ^ moulded depth 

of 41 ft, 6 in. to the shelter deck. She will bo ImiU 
afur the style of a first-class liiur so far as acct>n^- 
,nt*daiaHi fur trade i epresentatives, etc., is concerned, 
l.ui lat ^{K'cial feature be four eKlnhitton (letk^., 

lone <l> ar s{>aces the full wddth and the full elTc'itivo 
kng'h of the \esseh and 10 ft. in lioight U tween 
dorks, i'onipessed air, electricity^ lunntng shafting, 
at)d pii^bably steam and hydraulic power will In' pio- 
xidid for exhihitors who may desire to give working 
(P nioiistrations of their macliinery. Other interesting 
parraulais regarding this vessel are given in 
jec S. pteiiiber 23. There is no doubt that the 
scheme will be valuable in carrying out much-needed 
pro]< igandist work. 

‘•srhi-<n in the sSilent World” is the title of an 
;i(ldr.s. delivered by Sir Leslie Mackem'ie at tlje 
.innual meeting of (he Kdinburgh Rti>al Institution for 
the Oe.'if and Dumb, in which teaching the deaf 
to .nticulate is discussed. The author believes that 
the impulse to speak is almost universal. The normal 
(hilfl at a certain stage acquires language W'ilh 
rxtraoi dm.'iry rapidity, and the same obtains with de.if 
cliildieii if they be of normal brain. For the latter the 
piobbiM of training in articulate spia'ch is like the 
pfohlein of training in the spei'ch of gesture, nameh , 
)ir>w‘ In use a series of motions to express a meaning 
the series of motions visible to the eye the 
ti.iiiiri lip-speech trains the vocal organs in the 
foimatioM of sounds with meaning, and the teacher of 
lijN‘v[H<ch, working on the irresistible impulse towards 
(\j)ies<aon, df'volops with amazing rapidity the powers 
ot ,iT ilculatjon. ''bhe training should preferably com- 
rmri(»' at tlu' age of two or three years; ]>rogress is 
tlirn murb more rapid, for ns time edapses th<" impuKe 
btiodus less and less marlted, and the training in 
aiiuLilati spi ech correspondingly more difl'Kult. 'File 
diniiu ^ uf iha Kdinburgh Royal Institution last year 
Mp( lu J ') nursery schexal so that the (raining in lip- 
^p( . ( }i might be ic»mmcnced at an eailv stage of life. 

d'lir presidential address delivered by Sir Baldw'in 
S}Mm(T at the meeting of (he .Australian Association 
far (b< Advancement of Science, held at Hobart. Mel- 
bourne, in January last, is devoted (o the tangled 
problems of Australian ethnology. After a succinct 
Kvifw of the work of various explorers he gives the 
well-needi'd caution tliat “investigations carried on 
.miorigvt the remains of tribes that have been long in 
contact with- w'hite men arc liable to be very mis- 
leading,’’ As regards land tenure, statements of in- 
dividual ownership should be accepted with caution, 
as natives perceive that the private possession of land 
among white men is evidently a sign .of superiority. 
The existence of a number of lot'al tribes, each with 
its own distinct dialect, is a difficult problem. The 
desiccation of the central area probably l^d to the 
isolation of its inhabitants from the coastal people, 
and the progressive deterioration of the climate led 
to the occupation of districts less exposed to drought, 
u here, the absence of a written language encouraged 
the grow^ Of dialects. The original inigf^nts prob- 
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I aWy entered Auslr.alia at the norlb-cast in Pliorene 
I or very early Pleistocene times. Flu' theory of I)r. 
Rivers that " the hiNtiKN of Atistrahan culture and its 
present natuie bci onte far ca'^ici to understand if 
there has been a gradual iufihtalion ot seafaring 
yx-ople'*, starting fiH>m many points on (he coast,” li 
dismissed wuth the remark ; “ Fo an\oiu' who has 
ha<l exjKii<'nce of ilu' wild naiivt' tribes op the 
noitliorn, noi tli-w cstci ir, and nor th-(' islet n e(.'4isi,s 
tluu'e is very considerable difficulty in aiiepting the 
suggestiorr of Dr. Rivers that small se.il.iring parries 
binding at v.irious points would be able, c\en il they 
could find sulVicierU hK)d to live ufH>n, to mnuence the 
abiaiginals. Peisixially, at that early d.rte, 1 should 
haw bt-en vei v son v to h.ive formed a niembei of anv 
siuh small irartv.” Fhis address is very inteiesling 
and insirnotive, and may be crximiended to all 
Students of Australi.m etimology. 

Wiril the rapid developinent of water-jrowei utilisa- 
tion ill Italy, inct'ea.sing attention is bt'ing directed 
to heller methods of inland waterway transport and (lie 
improvement ot existing j)oits ami tlie planning ol 
new ones. With a view of faciiitaimg a thorough 
discussion of questions be.irmg on this subject, the 
Associ.rzione Na/ionalc pi‘r i (aurgressi di Navigazlone 
(National Association for Lotignssi's on Navigati(»n) 
is holding a Congress on “ Inland Navig.dion and 
Ports ” at Ravenna on October ?e- 26. Tlu’ ( 'ongrcfts, 
on this occasion, will b(‘ confined to quesiiiwis M'laiing 
to inland navigation in rn Italy .md the ports 

of Ravenna, Ftrrara, and Venire. A number of 
papers wall be read, visits paid to poii works, and, if 
time permits, hn exhibition rebat ive to inland naviga- 
tion and port works will be aiiange<l. Among the 
subjects for discussion are: “A .Systematic Flan 
for the t'ontrol of llu: VVatr'rwavs of Noitln'ril Italy 
“'Fypes and Standard Dimensions of .^rl-vvorks on 
Inland Waterways”; “ Ltilisation of ICxisting Sub- 
sidiary Waterways in Nortberii Italy”; “Suggested 
Keguiaiions for Inland Navigation on I'.xisling Watei- 
wavs”; “Tire Administrative Control of Maritime 
Ports”; “ Disti'ibutum and Co-oi dlnation of the 
Functions of the large Adriatic Ports”; “Works 
carried out or schemes approved for the Construction 
and Imja'overnent of Maritime Ports in Itdly ; 
“Present State of Inland Navigation Works recently 
comidoted or in course of C'onstruction in Italy ’ ; 
“ Methixis of facilitating the Entry of Ships into Porl« 
in Foggy Weather,” etc. Those interested may enrol 
as temporary members of the Congress on payment of 
25 lire (too lire for a rom[>any or assoi'lation). Tlie 
papers wall be printed and circulated to mendjcrs of 
the Congress. The general secretary of the Congress 
is Signoi* Mario Berrlta, Via della Signora 12, Milan. 

In an article on “The W^haling Industry” in the 
Statist for September 3 Mr. A. F. Hearpark advo- 
cates a complete scientific investigation of the industry 
with the view of preventing its extinctif*n, and not, 
as the wTiter frankl5' admits, in order that whales 
mav be preserved from extermination. He does not 
believe that the latter eventuality is to be feared from 
the pperatioii$ , of whalers, because economic con- 
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^iid^raflon^ wriuTd bdiif^ abmit the iloppnj^f* oi Ibe 
industry' hf-fore thrat couM occur. He ouJliney a 
schedule of ijif(frniaiu>n l<> be dHnanded as a basis 
for lof^islat ion when licenre> for inhaling are issued, 
and ur^es fhe intlklion of lie.ivy penalties for incorn- 
jplete arid in.K't'ufate r* turns. Most of tlie informa- 
tion avsketl for bv Mj. Ik ai park is, we b< lieve, alrend\ 
sppjilied by whaling < orn|)af]Ies, and the masterly 
analya^i'ii of the statUtas tor llic last «i^}i{ \rars pre- 
^#ented by Sir Sidney flaninr lo tlie recent jneetinft 
of the British Association at J-'diiihLirgh does not bear 
out Mr. Be.irpaik’s (oiitention lliat tlte cxtirKlton of 
whales is not to hr fraiMf from the opei\»tiotis of 
sv^halers. 'Mn lonlrarv i'., imforl utratelc , only t<X) 
clearly pioh.dtlf. Whether from the (>oint ol view 
of the nafurahsf nr the whaler, legiNlalion to regulat'e 
the indiisirv is niKlnul)tedI\ netassarc, pat tieularlv , 
an Mr. Be.irpark (joints out atid ru Sir Sidney Harmer 
w'ould aujire, to prevent tht- deph^rabh* waste whteh is 
tNsiW'ialMl wnh flo.itin^ fai lot ies, A liflle friondlv 
Co-Opet ai mn simnid result 111 legislation wltieh aims 
at (Ih- c onvunim.iiion of the desires of both sides, 
the pre'-ei N.itinii <}t w’halo as part ot the m.ti in<‘ 
fauna, and the eHtablislnnent of (he wh.ahnj^ indu'ltv 
on a sound and permctnent basis. 

Rksi ijs of tneieorologii'al ol)scrvations made ji (be 
Kadeliffe Dbsei vatorv , (>Nford. under the direelion 
of Dr. A. Hamhauf, ai e puhlishtal by order of the 
Radcliffe I'lUsfces f(>r the five )ears The 

vulurtie cont.ains daily «>hsorvations of barometer, air, 
and eva|)oralion tempet ntui es, solar .and terrestrial 
rndkilion h mperntures, wind direction and vtloi'ily. 
cloud, hours of brijiiht sunshine, and rainfall. Ob- 
servations of o/one are given twdee dailc , and lliere 
is a stmininrv ot the wi-atlu-i .and remaikablc pheno- 
mena. In addition to tlicse daily observations, mean 
montltlv naHings of the barometer are given for earb 
of the live \ears, and for comparison the nronthly 
means for si\ty-si\ years, and similar means of the 
diA‘- and wi r-hulb tliermometers. 'I'he highest and 
lowest air tem|>f*rntures are also gi\t-n for (he separ.iie 
months ,md the monthly amounts ot rain, with the 
means for -.event) years, together with similar 
means of (In' amount of cloud, bright sunshine, 
and c»/:onr. 'The nu'an amounts of r><:one for the 
several montlis of the live years K^ib-io are so 
decidc’dlv higher than the mean for the fiflv-four 
years that it .ihnost suggests that .some ditlerence 
may have nceuitcd in (he basts of registr,ition. The 
lowest tempn atures on the grass are tabulated for 
each monih tor (he si\tv vears liam j86i to 1*^20, 
and the monthly m.aximum and tninimunt tempera- 
tures for each month in the last seventy )ears. with 
the nionrldv duiation of sunsliino for each of the last 
forty ye.irs, A diagram is given showing the triennial 
Vafiatlon of the velocity of the wind, haiometric pres, 
sure, and lainl.ill af Oxfotd tor the years i85<^'*i()2o. 
StWrh details as (liose contaitied in the volume add 
much to our knowledge of the w’Orld’s meteorologv.* 

Tug Geological Survey of the llnlon of South Africa 
has issuCvi Memoir No. i6. which contains a descrip- 
tion Qf the Mutue Fides-rStavoren TinfieWls by Ur, 

Noi y7ro..y6i.. 


Percy A. Wagner. name has been giVervyHfdy. 

what appt'iirs 10 be one of the mast inHx>rrant 
(ions of the Ofif.mts River Tinfields, and the repi^^,.. 
rrmt.ains a description of the ' deprisits, their “ 
mineralogy, mode of occurrence, etc. d he authof '^ 
appears to have come to the conclusion th.tt thi^ . 
held is never likely to {)Uy*any really important part.^ '* 
in the tin {tnxlurtion of tlie woikl, or even to eqq.'d ' 
'»ome of the otiter tinhejds of South Africa, but that, ’ 
nevertheless, it is likely for a consider.able time io 
come to prOtluct* mcKierale qunntirie.s (k tinstone as / 
well as ores of tungsten ;nid cop(X'r. 

Tm- S<'plemher issue rd the hnrriran Journu} 0/ y 
'^ctence contains a p iper by Mr. W. D, Lambert, of -r I 
(he thtitCHl .States ('oa^t and GeiHlciic Survty, ip ' 
whidi some of th»; consequences of tlu* ro(all'>n (d ihc '■* 
earth aie pointed out in a way whith will hi' much d 
:i^preeia(ed by leaders not familiar witli the marhe-*',, 
matic.il developmimrs of geode?)’, (lie suiface of tlie . 
,oi ('an is not stiictlv splieroidal, hut is r.ither the 
rounding down towanK a spherical Imm of .1 K'ris- 
sb.iped surCnce with its diamUei one and a half liniiw 
its thickness, if .ifi elongated bod) of slight fv Icsg 
density than the ocean 11 (mI> rm the oiaMii. the loria-s ^ 
on it tend to in,ik(' it mo\e toWsuds the ('quator and 
.set its(‘lf with its length along Uu' nietidian in l.ititudes. 
greater tlian 45"^, 4and at right angles to tlu' meridian 
in latitud<*s less than 45^. 'I'lie motion of tlx' rod 
an F.olvbs balaiKe tending to S('t in the j>rime va'riical' 
is also exfilained, and the possihiliiit's wlbuh the modi- 
fied balance opens up of detecting .ind studying loyal 
it regularities in the dlsirihution of matter near the 
earth’s surface are c'Icarlv pointed out. 

fr ^ 

Ir is now well recognised that ('{xl-li\M* and otlier.^ 
fish oils are exception.allv ruh in the vilainin-A ’ 
wliieh promotes growth. So f.ir as is known .':»t 
l>resent, the only phase in the c)cle of living 
organisms at which this substance is syn(hesi>ed is 
that ass(jciated with the development of chlotophyll 
in plants. There is direct evidence that mammals 
cannot make it, and there As no evidence that any 
other animals can, though our inturmation on this '■ 
latter point is ver\ scanty. In an in tt resting pri|>er 1 
{HtoUiemkal Journal, vol. 15, p. 5;,o^ which opens up ; 

.1 number of problems in the general biology of the 
growth-substance, K. 11 . ('oward and J. C. Drum- 
mond raise the que>tion as to where the fish get their . , 
store of vitamin from. Th(»y show by appropriate 
feeding experiments that green seaweeds contain a good A 
deal, and they suggest that these form the ultimate;/' 
.source of the virtues of cod-liver oil, the cod obtaining'/; 
them through the smaller animals on w’hich it feecl^^sjf 
by an unknown number of links, the last of which /' 
feeds on the .seaweed. Attractive as it is at first slght^^ 
it may be doubled whether this explan«a(ion is quapA^ 
titatively sound; the amount of seaweed in the 
relatively very small, and it is indeed only a smart'}/, 
fraction of even shallow waters that have a 
stantial growth on the bottom. It would he interetJtf^ 
ing to know the vitaminic relations of the 

and'!»mc„.o( .the.oisirfee' inv«rte(^»tss.. • ><? ■,: 

- 
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|^A^:\roliK\ttial 'shonU be of 'scivntifir and vconomu^* 
apOTTdncti is included in thr list ol aniiounmntnt'- nt 
Oifofd i: n^vcrsit^ rro*i'%, viz. : — “ Oc< an RiSratch 
iSiM the Gnat Fisheries," by G. C. L. Mowed 

I triong ihc subjects dealt with me tiie great lisheri<-s, 
iC organisation ol CK'ean research, tin* jdaiee question, 
^ turbot and turbot culture ♦the ;,oIes, the hadd^>«dv 
foblom. Norwegian haddock investigation, the ci«l, 
[e coaltish or saitlie, the halibut, the hake lisheties. 
t^ness jnen on hak*' iwotilems, Dr. le Drinois on the 
the sk.oe> and lays, the ling, the' whiting, and 
moil "ok *'. ' Anoilu r book tippealing to reader-- 
oi N'AUKr “Tile Lite and Scientifu t\)rresjion<b 
rnre <d Jntnev Stirling, " bv (,'. 'Iweedie. ' 

Mkssks. 1.. OtRiriNti, l.rn., Tunnnill Stre<i, 
Lt^ldon. E.C.i, inionn us that Sir Ernest Sbackkton 
has tak< n an Oeitling h. dance with him on tfie Om'^t 
An Oertllng balanc(' wa^ also taken b\ Adnuicd bir 
Cicorgc Naies <1(1 Ills <'x|Malition in 1^73. and rla 
same bal mce was used bv the Kate ( 'apt. Scott in his 
expedition in u»ot, an<i duiing the vvai it was us('d 
in the Seirnee Museum at South Keuslngtou. It 
speaks will for the trusiworthim-ss of .ui insuumeiU 
which c.m b<' of service lifl\ yearv aftt*r tin date ol 
its maiadai (ure. 

Missshs. (it'Olua' Ih’i t wo Sun's, (.jn., ann<»um<^ 
l(>r cativ jnihlicalivin a u-vised.ancl enlarged editii>n 


of Madison Gram's "ThFrassittg of the at Ruc<is; 
i>r, th<‘ Racial Ikwls oi Eui\*ttean Misit'K'V* tfic hrsr 
ediiicm ol winch wink was r<‘\i<'wed in \\itUK of 
August >3, U)t7 (p. 504). f he mw (•<Ution will con* 
t^ih a supplenuau ol inota* than 100 pagtv, giving 
releiaaicrs to and tjuol.aliHts horn .miluxnje-. u|xn\ 
th< sub]»'Ct treated ol tn th< authoi. 

J'ltr ruin of .Mr, Geoi ge l .lli'.on, ol pi t ( \ Patr* 
Ihrminghain, lias prejiaicfi a numbci ol I mi * 1 s 

dlusliating Various t\p*s oi <'l<‘ctru contiol ai >ii( b 
a- 0(1 r(»foi siarr<aw. -w ilehiacu <)'>, (luiiit-bo ila'is. 

I U'. ; then- ar<' als<. some vievv-- id w oi 1.^ 1 he--'- 

slaK"^ will he loaned to engtnetung and i<'< hme .1 
s»Ki<ties and ttahnkal cidlege-* upon applii'anon Ixang 
mad«' to the linn at tie .ahove addiess. 

\\ t have naeived fi!jn\ M( ssrs. Ke\m»lci^ <ntd 
' BraiwtM). ltd. (I3 Hiiggate, l.<eds) tlteir «alalogu< 
ol r>rst-.iid (iqutsHe-. ll liu lu'les a senes oi sp( cially 
d< sigmal cas«s eontainin'g su 1 ihsed do s-ings and 
other lequislies to int'Ct litc lequirnnenis o( lioote 
OOiee Oiakas as app'ied to factoiies .and woik^. 

111! ht^st ca'alogiie (No, of Mt h. halw'uds, 

S', High Sti.-et, Marvltdiom', \\ . i . nmlaim- f.m l ii'nl.'U s - 
ol some 5o<* woilvs dc.aling whli ('''dtral and .south 
\merica. It will douhllcss *bc <>l setvii'C t<> ihosii 
takittg an inoie*.! in the hl^K*!}' and evpl' >1 at Ion of 
the Kgions ndeired to. 


Our Astronomical Column. 


Ant-vr^s \m> iis (,’oMc VMON. —Mr. F. G. Pease Ins 
measiiifal the dianuMei of lids star bv tlie int(i- 
ftrc>nu’ic'r method at Moiiiit W ilson, Me obtains the 
result 0(340", itearly the saint* as that for Betelgemc. 
7 die paraiKix is unt*aliin, l>ut it is believed to be 
about o ooa", wlihti makes the iin<3ar diameter 
4bo,ooo,t>oo miles \\\ S. Ail.<ms and A. M. Joy have 
suceeedeii in plwaogi a[)liing th(? spectrum of the c(»m- 
panion, rn the Cassegrain focus of the looitudi. It 
IS of early hedium tvpe B 3, the M and K lines td 
calcium being faiily sharp, the other lines vvitji^ and 
hazy. Adams and joy give 27 as the ahsoluie 
magnitude t)f the piimary, vvliivli gives -f i-z tot the 
companion, tins is unusually faint fora B-typo star. 
The companion is 3 2'' distant, and the common 
proper motion indii'ates physical connection. Then* is 
no dtstiiua evidence of orbital motion in seventv veaw. 

The Bkioiii Ohjim.j Nkmi the Si x. Dr W. Bell 
Dawson writes from Ottawa stating that he saw a 
bright obje< t low in the west in unusu.illv clear air 
]u(st pftt r sunset on Nepiember 4, which he as^'umes 
to be the same as that observed at Mount Hamilton 
on August 7. The identity sei-ms unhlo.ly; Dr. Daw- 
Soft^s obicct rnav liave been Mercurv (R.A. iih. 3<mi. ■ 
N. Decl. 3° 3S'), or Jupiter (R.A. iih, 45m.: N. 
De<;I. 2^^ 48'; the Sun was in R.A. joh. 53m.: N. 
Dect. 7*^ I*'}- UnwevaT, it is well to put the obsorv.*- 
pn record, the mystery of the Mount Hamilton 
object being still unsolved, 

OF NebiivE and Ci usters.--M. Camille 
Flammarion has in recent months contributed a series 
of iHhstrated articles on this subject to //.I '-/rononn'e, 
Thte-m^^pternber issue deals with the interesting 
nebiJKa N.G.C, 459.1 in Vjirgo, the discovery ol which 
is wisely attribufpd to Sir W. . ^erschf I ip ' 


Mammarion has, howev-i, discovta'ed .1 manustrij^ 
note in Messiia’s h.mdwiiting. showing th.u iii’' 
assi-^iaiit Mi'ch.un lound it on M^y ti, 1781. ll is 
sugges((,-d that it should be (.died Sh'ssier 104 

It bel(»ngs to the vlass known as spindle m iiuKfe ; 
th(7 are of tegtdar outlim*, long and narrow ; th(» 
width is gie.'itcst in the centre, and lapeis iknuIv t(> a 
|K>int at each end. Two drawings and two ph<,)io- 
gr.i])hs of tiie nebula are tepioduced, tile forimT b\ 
Sir J. Hersched and Easscll, the latter by Dr. Isaac 
Roberts and Mr. F. O, Pease. All fom ai hi g<KKl 
accord, but the pliolographs show consideiabh 
greater width in the centr('. Manv of the spindle 
nebula), including tliis one, have .a dark central 
with nearly ivarallel edges, dividing them longitudinally 
into two parts. It seems scarcely po.ssihle, dynamicallv 
that this should i>e a re.al division, and it is generally 
.assuim d that ih(T(‘ is an (*quat<>tial zone <jf dark 
(H'eulling matter i ncomjiassing the lU'bula. 

It is helievaM that tln^ spindles , are spirals seen 
edgewise, in which rase they are inqxM'lant .as atUa*d- 
ing a knovvk-dge of the cross-section ol the latt(-r; 
the thickness in the eenlr.d regions is one-ll\ird or 
(sne-fourth of tlie eqvialorial diameter; this is niucli 
the sanu) proportion as th.at .assigned bv star-g.mges 
to our own stellar svsteni. This is one of the argu- 
ments used in suppoi-t of the view that tlie spirals me 
external galaxies. It li.as further been suggested th.it 
th»* .galaxv m.iv have an outer belt of absoibing. 
matter, like tlmt seen in tlie sjdridle nebuKe, vvlneh 
would ex|>iain the absence of spiral nebidrr in the 
galactic neighbourltood. 

Sir f, Hc*rscbel erroneouslv gave the position angle 
of the nebula .M 104 as 102'^ The jjliolf (graphs give 
; tber«? has been no ri'al change, since Smvth m 
1837 and l..assell in 1862 both noted it as parallel (;o 
thtj'^y^quatpr,,^ ^ ^ 
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* NATO' re: [October 6, 1921 

International Meteorological Committee. 


''pilf'! In'.! iiuctiri^, for purpu^es, of iho 

* lull 111. Uio/uil Coininito-c nopoinlecl by ibc Con- 
fcicnc- <>1 nmclurs of Mtli-uroiogical Institutes an4 
( )hst I vat' >i u lioki in i'ari'^ in io continuation of 
ilic c'c»iriiniit( cs vviruli have org.misrt] international 
nil t« 01 ologv from tfu' (‘ongres.'^ of Vienna in 187'^, 
was belli (hiring the week September I2’'ij in 
l.ondon. 'Ibivsc attfiuiing as members were Sir 
N.'ipier Sh.'iw (pMsidenl), M. A. Angot (vice- 
president), ihof. Iv. van Kveidingen (seiretary), Gol. 
F. A. (vhaves, Oitedor flt'sselberg, Comdt. jaumotte, 
Dr, Maurer, and C’apt. Ryder; as presldt'nts of com- 
missions, IVof. Hji-rknes (Bergen), of the Commis- 
sion bn (hr Study of the Cfiper Air; (Ail. E. Cold, 
of the i'oinmission for W'l^ather Telegraplty ; and Col. 
Sneonmv, of the ('ommissi<in for Aerial Navigation; 
and, as s.ivanfs who'-e assistance would Ik’ useful in 
the delihf rations of the cominitlee;, ('ol. Deleatnbre, 
Dr. (loit/vnski, (A>1, Matten/zi, Dr. Melander, Prof. 
T. Ok.ada, Dr. (1 Simpson, Dr, A. Walhn, f)r. 
S. l-'niiwhata, and L. F. Kiehardson, 

d'lic business Ojaaied with the election of two 
members of lfi(' i ommif tee— Director Walh'U, of 
Swedt n, to lill the sixleenih place, whu'h was left wuant 
at P.iiis, and Prof. J'. Ok.ida, of Tokyo, in succes- 
sitiii to Prof. Nakamura, of the same institute, r(*- 
signed. it concluded with the election of Col. 1 )^ 1 - 
camhia', Direc^tor of the (Office M^deorologique National 
of hV.incc, and Dr. (j. C. Simpson, Director of the 
Meteoiologii al Chl'a e, London, to the places v.ieated 
at the end f>f the iiiectitig hv M, y\lfr<'d Angot, Direc- 
teur honoraire du Bureau t'entra! MCdikifologique, aftd 
hv Sir Napi*'!' Shaw, now professor of meteorology 
in the Ro\.il College of Science, undiT the. rub' which 
requires the si\t('en (ultimately twiadv) rmanbers of 
the eonirnittec to belong to different countries and to 
be diteetors (>f iruh'^mdi nt rneteorologienl institutions. 

Apologies bn absenre were received from Prof, 
F.ginilis, of .Athens; .Mr. H. .\. Hunt, of Mclhourne ; 
Prof. N-ikamuia, of 'I'okvo; Prof. Palazzo, of Rome; 
Sir Fredi rick Stupait, of Toronto; and Dr. G. T. 
Walker, of Simla. 

'['he chief business of the meeting was to receive 
reports from the commissions for sfX'cial departments 
of meteorological work. Of these, two— namely, the 
Commission for tlic Study of the Up|X'r Air and the 
("om mission for the Meteorology of the Polar Regions 
- had met in Bergen in the l.ast week of July of this* 
vear. I'hi' (“'(unmission for WTather Telegraphy had 
held a im-eting in l.ondon in November of last ve<ar 
to formulate new cfnles for the transmission of in- 
form. ition, from land stations and from ships respoc- 
tivrlv, in putsu.uue of certain provisions of (he Peace 
I'realv. 'fh-at commission held further meetings in 
the woe]( ending September to of this year for the 
di,s( iis^Ioii of details in the light of experience alre.ady 
obtained. In the same week meetings were held of 
the ( 'oinmission for Maritime Meteorology, for Aerial 
Navigaiion. and a joint mei'ting of the three com- 
missions com erned with the speedy transmission of 
meteorologic.il information was held to consider points 
of common interest. Meetings of the Commission for 
R(''se.ui Mondial were .also held. 

The chief recommendations discussed were:— (i) By 
the Civinmission fot the Study of tlie l^pper Air, invit. 
ing oh^ervMtions of lire upper air from land and sen 
and proix^sing to resuscitate the practice of preparing 
and issuing an international piihlirntlon of the results 
for the upper air ccxitrihuted hv the various countries, 
and to obtain subventions for the purpose of pro- 
viding ft^r the cost of compilation and editing, as 
NTO. 2710, VOL. 108] 


I W#II as of printing and distributing. 1 he total 
j annual sum required w'as estimated at ^oonb sterling, 
f (2) By the Commi'jsion foi Weather J'elegi iphy, 

I ting out an agreed code for land .stations and, ioiltUi^ 
with the Commissions it n Maritime .\lett'<»ioloA^and 
Aerial Navigation, two altfrnative codes lor 
sea, hetw^een which a selection should be uUimY|*ly 
j made so that one form of message shall be^]e 
1 universal. (3) By the Comnu>sion lor Mant| 

( Meteorology, pro^X)sing suitable co-o|)critfion for to 
I collection of oceanographical data. Ihe tormulatiOn 
j of the ctxies and the approacli to a final solution ot 
I the mjfstions involved are a matter for uaim con- 
i gratuiation. 

; 'I'ho Commission for the Kt^seaii .Mondial recorded 
, Its thanks for the volumes which the Brid'-li .Meteoro- 
j logical OOice had already published, and evpresse-d a 
j desire for their continuance. At the s.ame time the 
' que.stion of daily charts for the globe wa> r.iiscd, and 
I Col. Matteuzzi urged the daily issue of lejKitls of pilot- 
' ballixins with the object of obtaining a general view 
j of the streams of air. 

On the initiative of Co]. Dclcambre, ,l ricw^ com- 
: mission was set up for the furllua- studv of clouds; 

I and on the initiative of C'ol. Saconney if was recom- 
I mended that rewards should be offi red for v.iluable ob- 
) .servation.s, note.s, or photographs '»{x>nt.an( oiisly con- 
I tributed by aviators and others. 

j Prof. Okada, on behalf of Prof, Nakaiiuit;i, urged 
j the industrial and eco/ioniic, as well as the scientific, 

' imix>rtancc of a speedy publication by all institutes 
I of a summary of the weather month b\ month. 

' .Some time was devoted to the que^rit>M of the 
j application of meteorology to agriculture, and the 
' commission appointf'd at Paiis for that study w'as en- 
' larged by the addition of a number ol names of 
I experts on the agricultur.al or biological side of the 
I various subjects involved. It was also decided th.at 
j application of the study of weather to foiestiy should 
j be included. 

I The report of the Pol.ir ("oinmisvion de.'dr with the 
I provision tiiat h.id been made at (^bis)X), Spitsbergen, 
i Bear Island, Ian Maven, Lerwick, and in northern 
I Canada and elsewhere, for geophysical investigations 
! during Amundsen’s proposixi drift acro.ss tlic Pole. 

! It w'as decided to unite the Polar Commission wjth 
j the Commission du R^’seau Mondial. Dr. Simpson 
j was appointed ]>resident of the united commission, 

I At the meeting on Se[>temher 13 Col. F. A. Chaves, 

I of the .Azores, well known to all inet(‘orol()gi$ts for 
, his enthusiasm for the subject, announced that the 
! Portuguese Government had apfiointed Sir Napier 
1 Shawf, M. Angot, and Prof. E. van F.verdingen to the 
‘ dignity of Commander of the Order of Santiago da 
i Espada in recognition of their services to international 
I meteorolc4gy, and that he expected to be able to present 
I the insignia on behalf of his Government before the 
I close of the meeting. 

j When the g<meral business of the meeting was con- 
I eluded, and after the completion of the number of 
! sixteen members, it became necessary to hold a meet-, 
j ing of the reconstituted committee in order to make 
j appointmertts to the presidency and vice-presidencv. 

1 which had b<‘Come vacant by the retirement of l^ir 
‘ Napier Sh<aw and M. Angot. By a unanimous vote of 
! the committee .Sir Napier .Shaw was invited, and Cqto- 
* sented, to act as president until the conference in 10*3. 

I Prof. K. van Everdingen was elerted vice-presideni, 

I and Dr. Hcsselherg, Director of the Meteorologies 
j Institute, Christiania, secretary'. v 

i It was agreed, on the Invitation of Prof. E, van 
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^verdintjen, that a conference of dirtciors of inete<#b- 
:)gScat institutes and observatories ^liould l>e held at 
Jtrecht in 1923, either in’ the spiin^ or autumn as 
[lav be hnind the more torneirunt. 

Tile meetings of the committee were hi Id in the 
ibrary of the Meteorolu^ical OtTice, *^oulh Ki'U^ing- 
on, and those of the coinmUsions iii the coaiK'il-riH>m 
if the Air Ministry in Kin^way. 

Dr. and Mrs. Simpson receixed the visitors at the 
deteoroloj^ieal Oflice, South Ken.sington, on the 
venin^ of W'ednesd.iy, Septr inher 7. The Govern- 
nent entertained thran on S<’pteml)eT <) at a luncheon, 
it which Sir Frtilenck Svkes, Controller-General of 
'ivil Aviation, welconved them. Capt. J. P. Chwe, 
d Stoner Hill, IVtcisfield, ^ave a lunchecm in their 
tonour on Septnuber r^, and (lie evening %f Sep- 
ember j 6 was devoted to a dinner given by the 
>resident. 


The International Illumination Commission* 

r llF first technical session of the Intci national 
Illumination (.’om mission was li«*ld in Paris on 
uly 4-k, m.my delegates fnaii the chief countries of 
MU ope and the Cniled Stales being pieserit. 'The pro- 
Xiedings were opcnerl bv the Minister of Public Works 
n the n.ame of tlie Fniu'h Republic. 

Dr. E. P. Hyde (U.S.A.) was elected president for 
h«‘ foithcoming period, M. 'Ih. Vautier being 
lomin.ated an honojarv presid<nt in recognition of 
us past work on b(‘lialf of the Commission; and Mr. 

Paterson was elecii’d hon. secretary, After the 
'onclu^ion of formal business international technical 
'ommiltces wete nominated to deal with the subjects 
)f nonuMuIatnre .and symbols. h('tero<'hromatic j>hoto- 
nctry, factory and srhivd lighting, .and jiutornobile 
leridlights. I'lte unit of candle-power at present in 
■ise in this country, in l''''rance, and in the United 
Slates was adopted for international pm poses, and is 
,0 bo known as tlw “ international candle.” It is 
nnintained bv means ot elerfrii' incandi'scent l.amps 
It the national labor. itories of (he three countries 
lamed. Dtfinitions of v.arious photometric quantities, 
-uch ns luminiHi^ tinx, illumination, .and luminous 
inlensiiv, wen' also .adopled. 

R( poi ts dealing vsith nomenclalui e and symbols 
were pnsrntiHl by a sub-commil lee of the Briti.sh 
Vational Illnmination Committee, by the llkimin.iting 
E,n'’^ip coring Society in tiie Ibiited States, and by Prof. 

ialorulel, some ditfeienri'S in procedure being evi- 
’ i. These matters will doubtless lie dealt with by 
I internallon.al technical committee referred to 
fTrtovc. .A bv Mr. K. C. Crittenden referred to 

dte growing la'cognilion of the desirability of a primary 
^t»«ilard based on llu‘ luminous radiation from a sur- 
face Undir specified conditions, in preference to the 
ronstriielioji of certain tv|X's of lamps. Recent re- 
searches on the light yielded by a black body at .a 
prescribed temperature have led to promising results; 
for example, it appears that such a body at 2077° K. 
(jfhits 702 candles per sq. cm. Confirnicatory re- 
searches aie, liow'evcr, needed. Papers by Mr. L. 
Gaster. Mr. I.. B. Marks, and others dealt with indus- 
trial lighting, special reference being made to the 
que.stion of legislation, as exemplified in 'the codes of 
some American .States. While there was a recogni- 
tion that the time is ripe for statutory provisions 
requiring adequate and suitable lighting in general 
term.s, it Avns felt that it would be premature to at- 
tempt to frame a detailed series of requirements as 
n liAsis for legal procedure. Ultimately, however, .an 
‘international code of factory lighting may be 
realised* Other papers i^ealt with motor-headhght 
regulations, whl^h, like the prec^ijjg subject, wds 
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referred to a ciHumitiec; and thtie were a number v»t 
contributions summ.tii>ing recent progress m he.tcio- 
clirontaiic and phvsica! photonu'lrv. Ol spcci.il in- 
terest was a paper by Dr. E. P. llydc, giving lesuUs 
hvr the mechanical equivalent of light, the 
recent detci min.Uion being in the m i^hbourhiMid of 
000150 watts per lumen. 

It was provision.'dly rur.anged th.U tb.e nevt met'ting 
sliould take place in the United States in 

University and Educational Intelligence. 

ihKMivc.nxM. - On the recomnuMulatmn of (he 
Senate, a University Kese.irch ('ommitfr.- Ua. iM'rn 
appointed. This committee consists of iifl eu mem- 
bers, viz. the Vice-Chancellor, ilie IVincipal, and 
live o(h<‘r memheis idected bv the Council of thr Uni- 
vtrsiiy. together with < ight niemb''rs of tlie Si n;U(\ 
elected on (lie nomination of the faculties as follows : 
three from the Facullv of Sei.'nee, tw'o e.ieb from the 
I'arulties of Arts and Medicine, and one ftom the. 
Faculty of ('omifieree. 'Fhese members aie ai>ix)inti>d 
in (h<‘ first place for two years, and are eligible for re- 
appointment at the end of that perkxl, The object of 
th'* committee is “ to f.acilitatc by all mc.uis in Its 
power (he prosecution .antl publication of original re- 
search in .all branches of knowledge.” The rnembcrs 
ai'iiKiin t<*tl bv (hr Council ai'e Sir Richard Ihielfalb 
Messrs, 'r. S. \Valkrr. W. W.iters Butler, Hugh 
Morton, and William Tangve ; and the Fa< uhy of 
Sii('nce is represented hv Profs. I*. W. Biirst.all. 1 * . W . 
Gamble, and S. W. T Smith. "] he Kegisliar is to act 
.IS secict.aiv. 

• The Durh.im Co.il OwiU'rs’ AssiHa.it ion h.as an- 
nouneed that the Nor thinnberland ('oal <')wau‘js’ Apo- 
elation is prep.ircd to I'cr'oininr'nd its niembers to join 
with (hose of the former association In ronli iburing 
n total sum of 500!. per annum for a period nor ex- 
ceeding three v<’.ars t«» (he Mining Reseorch T.abora- 
(oi\ of tlie Universitv of Biimingbam, unb-ss iIk' fund 
constituted undr'r the Mining liuhrstry Act should be 
dr.aw’n upon for this purpose. 

Mr. U. b'astham has been appointed baMurer in 
zoologc, and Miss Laura M l.igcrtwoiMl lerliircr in 
plnsiologv (to sucr ecd Dr. L'rost), 

C\\MnKiiH.F. Messrs. A. B. Ajipleimi, DrAvning 
College, D. G. Reid, 'IVinity College, A. Hopkinsorw 
Emmanuel Cadlege, and V. Cb Pennell, pMubioke 
C'ollege, li.ave been rrsippriinlrd demonstrators in 
anatomy. Mr. E. W. Hulme has been elected to the 
Sa'ndars readership in bibliography and p.da’ography 
for the ve.ir 1921. ^ 

The adrh'ess of tlie retiring Vice-C hanrellor, Dr. 
P. Giles, master of Emmanue! ( ollege, refers to many 
•interesting points. On extensions and new buildings 
more than T3o,fH>of. was S[>ent in the bast year. The 
greater portion of the nioiiey was for chemistry, bio- 
chemistry, parasitology and the low temperature 
station, and was provided from special endow'ments. 
But more, money is still required to meet the ex- 
penses incurred in the new engineering school. It 
may be of interest to other institutions to note that 
the^ Universitv has now to provide more than io.(h»o/. 
in local rates for the present year. Fe.ar was ex- 
presse<l by the Vice-Chancellor that imreased cost of 
maintenance might compel the llniversitv to make a 
small charge for admission to the Fit/willinm Museum 
and the Botanic Garden. ReffTence was marie to 
the increase in the number of researrii students, and 
to a beginning made in the exrbangr^ nf fe;u hers be- 
tw^een universities. The new Vice-Ch.uu ellor is Dr. 
E. C. Pearce, master of Corpus Cbristi C.ollcge,^ 

The vote on the admission of w^omon to the Univer- 
sity will t»ke place on October 20. TTis is presum- 
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k»l lowing are some of the public 
given at I niversily College during the 
< nn. Ihree lectures on ‘‘ Hahvlf^nin.. 


abiy t,he last opporruiuty that the Umversity will have’ 
01 settling the problem for itself, ' 

-The 

lechju s to be 

Micha^ Inia^ Knn . Ihree lectures on ‘‘Babylonian 
Alagu , by Dr. 1. C. Pinches; a course of lectures 
on •‘hmsieiii’s I lieory of Relativity,” by Dr, G. B. 
Jeffery; (iue lecture on 'The Philosophical Aspects of 
the Iheory of KDaliv.ivy” by Prof. G. Dawes Hkks; 

•' i^ht nil N'uirition,” by Dr. J. C. Drummond; three 
on “Natiue in the ‘ Di\iua Comedia’”; one on 
k^>(ar<l)es In Photo-Elasticity,” by Pnn. 
R. G. t’okf r : tnid n course ol lectures on •’Tho Evolu- 
Mon of Men," by Prof. G. Elliot Smith. A full list of 
th(} h'ctuos may be obtained by sending a stamped 
addrfe<-!ied tnvLlofx- to the Serreiarv, University Col- 
lege, London, W.CLi. 

Eleyf'ii separate courses of leckires on the history 
of srieino ui!l be (hlivered at UniversiD College 
during the session 'Lhere will be a course 

on i)i(' (irneral Ki^torv and Development of 
.^cienee,’’ bv Hr, /\. Wolf, ati.l I ne on ” '1 he Begin- 
ning- uf Silence,” by Prof. Elliot Smith. In addi- 
tion. there will be courses on the hi^^orv of particular 
defsm fim nts of silence, namely, Astronomy, Prof. 
Filon; Plivsics, Sir W'illiam Bragg and Mr. Orson 
MiHvd; f liemisiiy. Prof. Donnan; 1 Alchemical 
mtIixI, Ptof. <h)!lie; I'rom Mavow and Bo\le to 
Dalton and Avt>gadrf>, and the Develoj>mont of the 
Moletular Theory, Dr. Irvine Masson; The Develop, 
ment of Organic ('hemistry in the Nineteenth Cen- 
tury, Dr. O. I,. Brnrlv ; The Development of Physical 
Chemivirv in the Nlmteenth Century, Mr. VV. E, 
fiarner ; and ! he Biological and Medical Sciences, Dr.’ 
C. singi'r. 
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public lectures on " Psychology and 
will he dtlivered at King’s College, 
»n 'fuesda\'% at p.m., beginning 

Dr, William Biown, Wilde readiT in 
>hilos<tf)hy in the Unlver.itv of Oxfnid. Ad- 
is free without tirko f, 

lectures by Dr. F \\’ Aston on atomic 
and isotopes wHI be delivered at 5.45 p.m. 
•S'^ive Wi*dnes(lavs, commencing October 12, 
rsea Polvtechnir. S.W. ir. This is the first 


oceasi.m on which a course of lectures dealing with 
this topic has been given in London. 

A Mm H’Ki. On “The G('olog\ of PetroUaim ” will be 
deliver f(l at the Sir John C.ass Technical Institute, 
Jfwrv Street. Aldgate. E.C.. by Mr. K. H. (Mningh.am 
C rmg on Monday. October lo. at 7 p.m. The lecture, 
at width Sir bredetlck Black will preside, will form 
fWi intf tKiuctit >n to the ccKirse id peiroleum technology 
wbii’h the Institnte i<; offering this year for the fir^^t 
rime. 

Tuf Ihhversities’ Library for Central Eurojv has 
now been in cxistenec for a little more than .a year, 
and a r« f)or t Iion ber>n issued giving an account of its 
fu^tivnie.s uf) (o March 31 last. Up to that date more 
than 2000 works Imd been despatched to various 
centres in Europe for distribution to universities, and, 
in additir'in, large’ numbers (T scientific review^s and 
petirvlHML .mil the ioiirnals and transactions of learned 
societic'^ h.id been forwarded. Something substantial 
has. theiefori’, been done to replenish the stocks of 
EnglLh litci.ifiiie in the universities and Iibr,aric< of 
Centra! Emo]>e. The library has also Gen able, n.s .a 
rendt of cottespondcncc with the Conjoint Board of 
.Scientifie Si-H'ietic>, to put main of the Contincnt.al 
universities in touch again witli British scientific 
scK u ties with the view? of exchanging publication^, 
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ah appeal to a nurnbti of scientific journal!? 
reduced subscription rates haw in many cases. 
secured. Although much valuable as-sistance ha? been 
rendered in this way, the response made 10 the appeal 
fc>r lKK>kb, publications, and subscnpiions has not been 
sulheieut to enable the library lo cof>o with the very 
real dearth of scientific works from which European 
universiiiei, are sufifermg. Further donations of books' 
and money are therefore solicited, .md gifts should be 
forwarded to the hon. s^iTetaty, Mi. H. .M. IleadJcar> 
London School of Economics, Clan Mark< r, London, 
\V.C.2. 

liiK calendar of the North of .Scotland College of 
Agriculture for 1921-22 may be divided conveniently 
into two portions, one dealing with the facilities for, 
instruAion whicii will be available in the coming: 
session, and the other with the extra-mur.il w'ori^ 
carried out by the college. The couise? of study vary 
in length. 'Phree-year courses are ai ranged for 
students preparing for the B.Sc. in agriculture and 
in forestry, as well as for tlie National Diplomas in 
Agriculture and I^airying awardrd joinilv by the 
Royal Agricultural Society of liingland and the High- 
land and Agricultural Society of Scotland ; two-ytjar 
Courses bad to diplomas in agricuUure and forestry 
awarded by the Lhiiversitv of Aberdci'n ; and there is 
a special i>ne->ear course In preparation for tiie college 
Planter’s Ortificate. Tw'ocoursfs of evening lectures 
on horticulture and manures lespi’ctively have also 
been arranged. Important research woik is being 
carried out in coniiinction with AlxTdven 1 niversitv 
at the Rowett Institute for Research in Animal Nutri- 
tion, ICxtr.i-mural work of the college siafT aff^ts 
the whole of the North of .Scotland and the adjacent 
islands. Advice on bum m.anagement, pl.mt diseases, 
insect pe^ts, and seed-testing is given, t'md under the 
direction of county organiser- Itriures and iiotruction 
in agriculture, hortirultur*’. dairying, poultrv liceping, 
etc., arc given at recognised centres, 

Thk Cleveland 'J'echnical Institute, Muldli -brough,^ 
was formaliv deilarcd open by .SirChaile- A Parsons 
on September 22. 'Phe institute, vvhicli i- the out- 
come of joint action by the Cleveland In-iitution of 
Engineers and the North-lvasf (Toast Institution of 
Enginoets and Shipbuilders, has been e-tal)il>hed with 
the object of providing facilities for engineers, ship- 
builders and metallurgical chemist.s desinais uf becom- 
ing thoroughly conversant with now developments in 
their own and cognate subje< ts. Member-lnp will be 
limited to members of the societies wdiich have founded 
the institute, together widi the mernber'^ of kxal 
technical societies, and the government will be in the 
hands of a council constituted from repK’si iUatives of 
the various participating societies and donors under, 
the chairmanship of Dr. J. E, Sle.ul. It Is hoped that 
the institute maV encourage the continued technical 
education of employees in industrial works in the Tee- 
side districts, and to further this object lectures tb 
w’orkmen on subjects relating to local industries wlU. 
be arranged; improvements in processes and desi|ms 
will be investigated, and also a bulletin of abstract? 
from current scientific papers will be publish^' 
monthly. In declaring the Institute c^n, Sir Chaij^^ 
Parsons emphasised the importance of technologJ^J 
training for maintaining our industries, and congrahp ' 
lated Dr. Stead and the council on organising succeie^T 
fully an institution which would be open to memberif , 
of all the technical societies, engineering, chemical| 
and metallurgical, establis'hed in the neighbourhood^/ 
1 his scheme, though it has been advocated widt?^#' 
has never before been put into effect in this countlryv, '/ 
but where it has been adopted the results have 
eminently -fiaiisfactory, - « . », i. ' 
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Calendar of Scientific Pioneers. 

October 6, 1825. Bernard Oermain Etienne de la 
Comte de Lacdpdde, died. I'iu' and 

it*nd (d BnlTon, [.at i {vtlc, afu-r liu' Kcvoluiion, w 
ppointcd to .1 I hair of lu tht‘ jardin do^- 

and publi>hed various works on natural history* 
October 6* 1880. Benjamin Peirce died.- 'A leader 
r. (he Anieucan wt^rld of science, Poircc was prolessor 
: astronomy 7ind nKitiieniancs at llanard, aiul for 
me time superintendem of the U..S. C\»ast .Survey. 
\vroto man} (readso, .ind was a foun<ler of (ho 
imcriciin .Xt.nlenn of .Sciences. 

October 6^ 1894. Nathanael Pringeheim diec^. I'he 
ounder in 1858 of (lie Jahrhncli fnr Wissonsthafdichi' 
^Olanik. and in iSSj of (lie. (iorman Hotanical S»)ci«a\, 
^ringsheiin contributed much to (he study of se\ in 
ilnnts, t>l iilgre, and of alternations of k**‘^*-‘* 

October 6, 1902. John Hall Gladstone died, -hoi- 
owinj^ ill tjie footsteps of (jr.aham, (iladstonc devoted 
himself mainlv to ])hyr.ical ehernistry, and c'specialh 
studied the K'lalron of tin* elements and compounds 
do li^hl. Of independent means, he j^axe much time 
l<j ediuatiuna] and .soiial rnatttM^ lie was the litsi 
pres}<l(‘jit of (he Pin sieal SocieLy. 

October 6, 1911. John Hughlings Jackson died.— 
d'tiysician to tlie London Hospital and the Hospit.il 
for Kpili'ptics, J.ickson was one of the first in Engt.md 
lo use (lie opmiialinostijpe, and was dist in^uishetj hv 
his woik on i!i(‘ nerxous s\st«‘in and epife[isv. 

October 7, 1847. Alexandre Brongniart died. A 

famous innieraloffist and the asscK'iate of (‘u\ier, 
Hronkniait, altei serxing in the army, hec.imo diree(or 
of rile Sex'rt's poKil.iIii fa< U)r) , and m i8i.>^i('Ceeded 
flau\ .U (he K( uN' des Mines 

October 8, 1647. Christian Severinus Longomon> 
tanus died. .\n a«.sisianl le 'Iveiui lhah<‘ .at Hven, 
f.ongi>nu>niaiULs, or Longluag, actompanied 'l'\clu> to 
Havaria, and fiom 1005 ''nv\.ards was professor of 
m.iifu'inani ^ .n Coixailrigim. His " Asti onomir .a 
nanic.i,'* an <'\posjtion id tlu' Tv<honi«, 

''} stern of the wolld 

October 9, 1869. Otto Linn^ Erdmann died. -Lor 
-nearly fort}" >e.ns jucjfcssor of tet'linit-al eheinistiv at 
Leipzig, Ixrdinaun iiiacb- valuable I'esoarclies on niclo 1 
and on indigo and other dyes, and witli M.ntliand 
made th i4'r jnmal i(.»ns of aroinic wcjglit, 

October 10, 1679. John Mayow was buried. 
membered loi his .ulvaiK<d views an comhusUon .ind 
respiration, M.ixow, \\ lio was a ])h}sieian, died in 
i.ondon in .September, 167(1, and was Imried on 
Octoliei 10 in Sr. Paul’s, ( oveiit (laiabm. It has been 
yaid th.n Ins [ircanatuie doaih relanh d the advaiuc of 
iVft>1ern 'liemisir} h} a centurx. 

October 10, 1708. David Gregory died, .\ephew ((^ 
jarnes tlregorv, lh<' inxonfor of the reflecting lele- 
sc^ipe, David (jn'gorv owed his fame to his .idvo<acV 
oLlhe Newtonian philosophv, whiih he was tfu* first 
publteh to teach. Fiom ihgi lie was Savilian pro* 
fcs'sor of astronomy at Oxford. 

October 11, 1708. Ehrenfried Walter Graf von 
Tschirnhausen died. A m.atfiemaiidan, 'J schir Iih.ms* n 
Was till* ftmnder of < atacausLn and w a*s known as 
tho maker of largt; imrning glasses. 

Ootober 11, 1889. James Prescott Joole died.- I he 
fav'Ourite pupil of Dalton, and one of the most intimate 
fricnd>; of Kelvin, with whom he colIalK>r.at<‘d, Joule 
Ip universally known for liis Melermination of the 
mocbanical equivalent of heat, and for his share^ in 
‘s^bUshing the Law of the con.servajtion of energy. 
Hb pape^ were read in 1843, 1845, 
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Societies and Academies. 

BlKMtNC.ll.VM. 

Iiffititute of MetaU. Annual .mtiimn itailmg, Sc))- 
temhei _>i. Ptof, A. \. Itcjid mid Is II. Urenyt* 

1 he pro|H*tties id some mck' l liuudimim cop^Ka 
alliWs. Ill somt‘ ot the I'opjHT-rich nu Iv 1 .ilununmni ' 
CopjHT aUo}>, the a-solnlion will ul.un la.m niikct 
and almniniuin at ijixL' C'. ih.m at the ouIim.uv tt in* 
petaiure. 'I'he.se allo) s. w Idle 1 elatix cly '•oft on queiulo 
mg Irom are haidened l)\ slow i'ooImi^; 01 tiv 

n iiealing to low ei tianpcral ures. 1 tns iliaiigi is ihi> 
result ot the apjM arance of a new consiitui oi, pi sd)- 
ablv .a nitkt'L nlundidum copj>ci solid solution, the 
st‘paration ol which is accompanied by ilianges m 
dcnsitv and (?lo<tiieal ('onductivll v , in addition ti> its 
elb'ci on tensile, liai'dness, nofchetl h.ir, .md other 
tests. 1 lie st'pai.ition of this spciinl const itufut lakes 
plate slowlc, so that (.hill-cast alloys and liot-ioHiil 
hkIs ol sin. ill sectixm C(>nsist almi^st whollv of ilw 
a-constiiueiu. On .anrn‘allng tin i old-tolled pillovs 
sOlt(ming pr<v.eed«; slowly up to ( .. when pre- 

rij>il.alion of the mclod alumijdimi-rii h < oust iiiuMil 
begins to t.aki' plac(‘. II the si^paration is snCjicieiU, 
tins may giv«' an aiUn of Idgli Oasfic lindt and (ensile 
strength .mil go'xJ (dongatlon, 'I he haidcsi f>ioduct 
is ohiamed 1)} lehcaiing the quenche<l allov for some 
lime at ()0{) 70(A (L Allovs so tr^'.ihd generalh give 
hett'-r piopAiies tiian tln>sc <*biaine(i I*', umUam rates 
of slow tiKding, ami sintw eonsidi i ahh- Mnlmanct* 
uiulci aheinatlng stiesscs .ibove llieit Inn laligue 
limit R. r Uolic : 1 In- riket of mcnasing ]nopor- 

(ions of lead upon tin' propt-tlies of .XdimraltV’ gun- 
met. d, w'lth .m ;ipp('n(li\ d«Mling with the efleet ol 
lead on gunmel.'d containing ( opjX't S;, p( 1' I'eiil., tin 
5 p<'r lent., .and /itu ro |)er (Xnt. Svnlln tn .vllov s 
('onlaming im re.ising ])ro|H)i tions ot le.ad up to i (>S pia 
cent, w(‘r<‘ exatnined. In sand-cast gurmndal lead 
gradually iiu'i'eases tin' strengtli, cluililitv, and sop. 
nesK of the .alloy ap to .about 1 3 p('r cent, of lead, Im1 
above (his pioportion causes a di'crease in all three,' 
It doi'S not alTect the sovindness. In ilnll-ea.st gim- 
rnelal the effi'ct on (lie liardness |vaialiils ih.il of the 
sand-cast metal, wdth a ('b.mge-jioint .it ainnil 15 per 
ctfil. of had, hut associated witli a ndidnium lalher 
tb.an I m.aximnm strength figuie. It do* s not .affect 
the mMindinss. The inflin'nce of lead (hi litpiadott, 
m;u hinabilit v. corrosion, and beliaviom fm bearing 
pnrposr's is discussed, and it is '-uggested that in snnd- 
cast gmtnn't.'il tin- proportion of lead jxamilKd bv Ihe 
\dmir;ilt\ .spi'cincaticm might with advantage he in- 
cie.ised from 0 5 to 1 pei' c('nt. R. tiender* d In- t'asting 
of brass ingots. The failure of hollow-dra wai :*rticles 
made from brass rfx-l lias gener.allv Ix-en found to be 
clue to (lie prc'senc(‘ of non-mcl.dlic inclusions whirli 
originated in ih(* c.ast ingot, d lu' methods used in 
casting ingtats of brass vary, much eonsidim.-u ion being 
given to tin' saving of rolling. Wlnai a hollow article 
^object to CKjianding stresses is to be made, the ,ivoi<i- 
ance of inclusions of foreign matif r is vital, and the 
form of ingot i<(|uirCs nKMhTieatioii, ddv- ingots m.ule 
were 3 in. squaie and 30 in. in length, as i .unpared 
wath (he ingots 6 7 ft. in length and 1 in sepjarf 
section in coinrnon use. A hoi sinl^ing lead nr 
"dozzle” was intrCKlueed, and molten bia'-s is poured 
through the “do/'/Ie.‘* No pipe is formed in the ingot 
F>rotM?r. and additions of rmbal mav le' niadi' af anv 
time to the met.al in the “ do//]e ” willioni lisk of 
inlr<xlucing defects into tlie Ingot, anv dross rising 
to tht; lop of the still fluid jjejid. die- moulds were 
tApemd, the top being enlarged by increasing amounts 
in frKpcWrndfits, and ingots wore cast at tlu 

ilsri.ar fodt)<ftT speC'd^— T. G. Bamfora ; dTc density 
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<>f tif zinc ct>p)>cr ;<ll»rvs. Exptrinif-nt^v were con- 
ducted wifi) ;i1Uas (Uc^dc iiotn pure tiu’lals and ra^t in 
»*and- arid i liiII>in<)iiUK reijKCtively. '1 here is a con- 
t'rfH’tjon in volume du*- lo nlloving with luixturr'i con- 
taininj^ more than ^5 jx-r cent, of copix^r, and the 
denKlly of the: sand-cast oi' slowly c(K)l«^d alhws is 
>.;enerally less than that of ih* chill casiinj^s ; fit 
|)^)ints w iie re flu* liquidus ruid solidus coincide on the 
constitutional (iia^^ram, chill eaistin^s and sand cast- 
iflgs i^ive the s.amc vakas. 1 he- cxp 4 tn,sion recorded 
bv Turner and Mutr.iv with .allovs e(>ntaining less 
t^ian 30 per coil, of lopper is ronfirtnr<b and is shown 
to be connected with a new foirn of }>orostty differe'nt 
from ordinarv uns<»undn« ss. Dr. K. Johnson : Kx^x^ri- 
ments in tla- wotkinj^ and anncaHnf» of copper, 
Pttn I . < ‘lineal ranges ot dedonnation probahiv n*su)t 
from staj^cs of ahncTina) plasi Icily durinj^ roUiiig of 
the rnclah ll is su^^e-st'd tliat durlnf* these staj^es 
the metal actually loses seane of the increase of hard., 
ness coufern’d In earlier ‘’pass«'S\’* A decrease of 
volume up to 8^ per (cnf. fx'curs ; the incr<-ase of 
volume wfiich then sets in nuiv correspimd to the 
inceptictii uf permanent disahilitv vvliicfj cannot be 
eradiiaicfl bv atmealimj;. i’art z : At C. for one 
hvtur softeninf^ <Kcurs in all strips odUal he\ond 4(v per 

rediiciion. 'l>>t-piece., fri>m the axes' of the 
strips undM^o softening to a f^reater extent than edge- 
s*»fiecimeris from lie* s.-uiie scries when annealed under 
the same ((>n(llfi<*us'. thgs indicalint.^ ,a j^re.aler intensity 
of strain at flie lentre than at the edfjes. Hi«h- 
tempetalure arimalin^ .at 7V>’'^ f'- shows iltat at 87 per 
cent, t eduction a lapid dc( revise in strenj.»lh sets in 
Part 3 ' f.ovv-tcmr»eratui c anni'aUnjil of cold-drawn 
copper rixis of varvint^ comiKXitions'. “Tough-pitch 
‘arsenical r'xJs retain their strength praclirallv un- 
impaired up lo 300^ r., whereas “tough-pitch ” elec- 
trolytic copper undergoes considor.ahle loss uf strength. 
The prest-nce of siUer in afsejiic.il rods raisos shghtiv 
the annealing tempr'rature. The suhslilution of iron 
fttr oxygen in arsenical cop|x-r retards the rate of 
vciftening. W. K Alklns .md W. Cartwright ; 'I he 
.ij/fect (d progressive cold-drawing upon some of 'llu- 
physkal properties of iow-tin bronze. The tin content 
varied froir) abtmf 07 to about 10 per cent, in the 
.three samples of bron/e studied. 'I'lie most important 
arid r.'ipid changes in iwoperties occur after a reduc- 
tion of S5 |XT cent, of file original area, Lc. over the 
range wheta' practical dif'ticulries are met with during 
driiwing. "I'he extent of thf' variation in tensile 
strength, specific volume, and scleroscone h.arxlm'ss is’ 
very similar t^) (hat previcHjslv found irr the case of 
copper. 

SepferntxT j2. K. tienders : Tlie extrusion detect. 
Exi>et iments have hci n carried out with live object of 
devising a methiHl of txtru.sion winch would avoid thi* 
forrn.'Uloii of the defect known as '“piping.” which 
is commonlv found in some ccntr.ally extruded rod made 
from br.iss and other rum-fc’rroiis alloys f)y the usual 
hot-extrusion pnx'C’ss. The defect is tubular in the 
interior of tfie r<Hl, and gernr.illv exists if) the last 
fXirtlon extruded. When .a defect iv«> rod is broken 
acro«.s, (he core frequently breaks at a different |X)int 
from the outer ring, 'Die defect consists of foreign 
matter, oxide and drzincified brass, whicli constituted 
the skin of tlie original hlllei. Biilets extruded to 
varitxis stages and sectitined axiallv shc)w the presence 
of the (1( feet in the s]i;u>c of a funnel. Thc^ defect 
epn be largclv ovi rcomo by the use c^f n ram smaller 
in dianicii r than the billet, wl)ich causes the outer 
ktVer of the biller to remain in tfie receiver as a thin 
cvKnder> but the medvixl would piobablv be too waste- 
ful fm a large scale. By inverting the proce,ss so that 
the die is pushed Ihroiigh, the WUet thft.fOOd^.of 
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kftlfered. 'rtwrc is no r. I.inM jn..vnntnt hetweenj^ 
billet and receiver, and tbov o <‘'r)linod to the 
of the die. 'I'he jxiw'cr rtqmrcd Uss than w'tth t|TM 
mothod at present in U")'. l ie incihixl is In 
many places for ilie pruthaoi'n ot tubes and rixl f.r<^ 
soft rnetaU. - F. S. Tritton ; I h* u^e of the sclero«<i€)|M 
on light specimen^ of tihiah Krror^ were deteeftst 
when using the ordiruuv mc!la*<!s of siipjx>rt, and 
reduce them pitch and gluco-f were s'clccted. 
use of pitch requircN a -.jx^'ci il cbuup, a ruov typ6 0. 
w'hich is described. .\ solution of giiuose considerijW’ 
stiffer than ireaib* gav<- go<Hi M^ults, the s|)ecirryeirii 
being, attached by means i»f ilw gtucuse to a hitTit 
steel base. 'Fhe hardness ot s|M(imcns having bdH 
flat and curved surfaces tan lu tinted jirovidcd that'! 
recessed support be made to lit ilie s|X'timen.s. — D. },1 
In gall : 'I’he relation betw’cen imcli.inical prof>ert:W! 
and rnuTostrui'lure in ]>ure lolkd /me. The materia 
ns rolled, and also when annealed, at roo® nru 
150*^ C\, is ductile “with ” and brililc “across ” th< 
direction of rollirjg, with i eduction Imho 77 k> abod 
87 per Cf'nt. ; it is ductile in all din-ctions with <j6 pe 
cent, reduction b\ rolling, when* the strength 
ri.stm from .'ibout 6 to about 13 tons jier scj. in. Ai 
equi-a\etl structure exists in all ias(s ,\imc.iling f(> 
thirty minutes at zoo® ('. tenders the m.nerinl com 
plctt'lv brittle and weak, due to a it\ st<iHisalion. — Dr. D 
Hanson .and Marie 1 ., Gayler ■ '1 he ( onstitution ant 
age-hardening of the alloys of aluminium with mag 
nesium and. silicon. 'Fhe ((in.irv system aluminium 
magnesium, and silicon, containing np to 35 per cent 
of magnesium and it per <'cnt. v»f silicon, has beet 
inve.stigated. Thermal curves and microscopi 
rxfiinination prov'C that magnesium and silicon forn 
a chemkal compound having the formula MgjSi 
which wTfh aluminium forms ,a lutcclifcrous binary 
.svastem, h.aving an eutectic containing 13 per cent, d 
Mg, Si, and melting at 500® C. 1 he .iluminiupv 
Mgj.Si silicort svslcm |H>ssfssr.s ;i tcinarv euti'Clic tHa 
melts at 530® C. ; tin' ternai v eutectic of th 
aluminium Mg.Si-magj)(sium system melt.s at 450® C 
The soluhiliiv of .Mg^Si in solid alununuim is 1 6 pe 
:enf. ot MgjSi at 580® C. and .about 0 5 per cent. ai 
30® Kxcess ol silicon has little ( (icci, but mag 
nesium reduces ilie solubility at tiigh ieinjx;ralur^s 
I he differdice in the soluhiluy ol .Mg, Si at higli ani 
l(>w lejnperalures is the eause ot the agc-haidenirt] 
property of these alloys, which in a serux of allOjy 
containing increasing timounis of MgjSi lises pfC 
gres.siveh until the limit ot me soluliilitv of 
in aluminium at the quenehing tempi rat uh- is reached 
beyond whieli the total ineroase in h.ndiu ss remain 
constant. Die increase in hardness is roughly pr-c 
portional to the amount of Mg;Si retained in soluti^ 
py quenching.- K. Adcotk . 'Die electrolytic etdhini 
ol metals. A solution ot citric acid as an electrolyf 
in the etching bath gave good results with cuprQ 
nickel (8u . zo), silver, nicki-l-siiva r, and some otbe 
metals, ('erlain specimens of silver showed on etch 
ing a cell-structure or network which was smalfe 
than, and m some cases iiidc[H'ndent of, the exi«thij 
crystal grains, .\nolher electrolyte made by di.ssqlV 
ing molybdic acid in excess of ammonia .solution 
.similar results-, and revealed a subsidiary cell-formatit)« 
or network in the /^-regions of a 0 + y bra.Ss containin^i 
<) (HT cent, of aluminium. I 3 \ using hy^’drofluof^ 
.acid, chromic acid, and bromine water, both the cor^ 
and the crvslal-grain houndai ii's of cast cupro-nickl? 
were disclosed simultaneously.- S. Becklnsak ; 'yw 
magnesium allov ‘electron.’^ Samples of the; 
high rpagnesium alloy “rlecfron ^ contained, 

95 per cent. >^5 jer ^tnt. 





verv favcmrablv with aluminium alltns 
prtvpiTtles (allowance l>cinj4 made fi>r iht; 
iwer sjxcilic ^^r^vitv), but the^ v\«re not so 
in compr<\s&ion. 

- of Scieiice«» Si^ptf^mber r<>. - Al. 
jtffflliolJpbi the chair '- 'riie President announced the 
Grartdidier, member of the section of 
and N;nigaiion. J. Kamp^ dc F^rtet : 
fproperties of fiypcr^eomeirical functions of 
order with luo variables. MM. BarWUlon and 
^ : A shniple app<notus for t>blaining (he de- 

of the ed^e of an aeroplane due Xo the vfYect 
§ o( the wind.--M. d%\ioinbuj« ; A metluHl for the 
^‘^y^chronisation of clock nifchanism and of pendulums 
^/5emp1o3ed in astronomy. Idle clockwork mechani«m 
|^*gett©t'ally usetl in obsers atones for controlling the 
of telescopes or mirrors do not posses, s the j 
« ‘0<fciira^y of astronomical clocks, and when ustsd for 
M long photographii' eKjMisure.s frecjucnt re( tiheations by 
^thc observer are necessan, . In the a{)patatus prtj- 
by the aulh<'r, wiiich has been set up at Meudon, 
f’ii weight-driven nuitor is controlled el<‘c(rically by a 
^jMmdulum. A diiigram of iht' arrangement is gi\en; 
l.if has fx'cn in u,se iU .M(‘ud()n for mc»ro tliafi a year, anil 
proved satisfactory.- A. KorlowsKi : Phe origin of 
Pth«, Oleolcucites in the lisof worts carrying loaves. The 
^min.uion of li\ing specimens of f^uphoi^olea 
Hi^rophylla, J.. hidcritata, l.epjd(Kta repiaus, and 
'^styj^tibryum i)]bd)otn^n liMd# to tl»c conclusion that 
etfer’s hypothesis un the formation of olts^leucitcs 
^jhe agglomeration of droplets is justihed, in spite 
\ Ihe contrary opinions of W'akkcr, Kaciborski, and 
Jarje^nne.— -M. Itomieu : Morpht'logy of (he sperma- 
bj^oid of Phrvtoptcrus .-M, Bridel * tlu* action of 
tijulsin ftom rtImoniU on lactose in 85 fx^r cent, ethyl 
^Icohol. 'I’he reaction is a complex <ine : galactoRC 
And ^-cths Igclat tosMe were isolated, the filmier in 
^rys^talline form. 

Sydney. 

J Royal Society of New South W'alea, August 3. Mr. 

C' Andrews, president, in the chair.- R, H. 

^^Otbage : Acacia seedlings, A seed of , 4 tVjrh( mclan- 
^xylon from jcn«»lan (aives had germinated after 

paving been inmieiscd in sca-wnler for fiiur \ears 

t>ne montfi. Ihe rapid gernnnation of ,1. 
^ywaldi, which grow> in thi’ dry interior, is noted. 

character may haie been develo]>ed through the 
JiHbit of giTrniuation after thundei storms, when the 
Ji’Oting plant has' to estal>Iish itself before the succiTd- 
drv weather ovirtakes it,- G, D. Osborne; A 
|jreliminarv examination of the late Pala?o/oic folding 
^^he HunOT River District, New .South Wales. 

^id of a diagram, giving the elemental featiucH 
>/ the diastrophism, it is shown tlpat the earth’s seg- 
in the district ha.s unciergo.u^ a crustal shorlrn- 
740 mifes, the original width of 771*6 miles 
'ng compressed into 7050 mil(*s. The dc 
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waiet tmfMHinded b\ the nurrwyjuck Dam, Ijhij 
relation between the movcimaits ol the pendufuUH «di}<l 
the temjx'i aiur-i* I'hanges registered hv a rhennoiM«ter 

of 8tY 

tigated- I he rink move*- ' 

m« iUs aie seasonal in char.iiter. wiih a lag nf sevcTfll 
months, corre-^ponding closeh to the icmiwraiure 
T)i<‘ actual movcfucnt is fiOm live fo ten sn oikK of 
arc, wdiich is pr<>baidy Milhcient to iaus< i Mosidcrablc 
strain in the i iK*lc-innsj7tes involved. 


f nir- till J r 4 i 1 1 ^ k 1 « m im #• 

I pkiced within (he ciMicrete dam, at a disiaiu e ol 
j fri>m the sin tin o, were invt'stigated- 1 he rin k 
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being compressed into 7050 mil(*s. The depth of 
^arth blix'k Involved has been calculated, and the 
eff^U of the strike faulting, in folatlon to the deter- 
tijIrtAtioh of the vertical bulging resultant uiK>n the 
flir^tihg, are disiaissed. — A. R. Peofold ; Note on ti>e 
pfCtHY^lon of the double linkage in piperitone. On 
mdtjldtioa with neutral potassium permanganate solii- 
lino Miospheno! in monoclinic needles of melting 
pofhf 82® c. was of)tained. Thi.s body posses.ses a 
W^UVstructure of vyhich the double linkage is in the 
Piperitone must tltereforc hi? A-i-rnen- 
Dr. T. A. Cotton; Earth movements^ at 
recorded by horizimtat pendulum 
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iuul if <Uie economy is (o l)<? ob'^rrved, cither a 
return is rct^juired Id iIh’ oUler usa^'e of “re- 
search “ to mean pioj^rcss, or a new word is 
nt'cossary to espress (he latter idea. 

At present there is a Dins loraie f>l Research 
in the Air Ministry, as well as ihr Acronaittical 
Jsesenich Committee, ami the Kcprirt under 
levievv indK:at<\s a ('onfusion ol tun< tiL>ns, In 
many iesjK*cts the older or^anisat kui was better, 
ami i onsisled ol a 'J'echni<.'al I )epaF lim-nl in the 
Air Ministry, an adx isury ^omrlmtl'(• lo wliirh it 
could lefer new prt)blem,s, and resiaich est.iblish- 
menis at the National riissual ladiDiatory and 
ilie Roy.d cVii craft bstalilishment for tlu' assist- 
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The Aeronautical Research Committee. 

leport of the (Niurl of Inquiry into the 
loss of K38 on Auj,;usi ^4 has been issued 
by th(* i\ir Ministr). Its limhng.s art; important 
and <listjuletl^^^ If.ivin^: de.scribcd what at'lually 
happened when the accitlcnt took plaecytlie Court 
makes euminent on the initiation and devtdopinent 
of the desi^rn HrielT, summarised, the report 
•States that a j^roat advanre on provions Rrili.sh 
airship^ was made witlt insuliicient jneparation 
and with an unsnitahle org^anisat ion. It is .stated 
that lurtlier inquiry is being- made by the Aero- 
nautical Researcli Committee. It is of interest, 
therefore, to turn to the reeentlv is.sucd Report ^ 
of tiial body and to read the notes relating to ex- 
jir^rimenls and research on airships. Ih^ges i r and 
21 will be found to be connected intimately with 
R38 and other airships, and a relevant extract is 
given later in this article. 

In addition to the importance given to it by the 
accident, the Report of the Aeronautical Research 
Committee for the year 1920-21 is a docu- 
ment of considerable general scientific interest. 
Not only docs it give an account of work done, 
but it also furnishes matter for comment on the 
growth of a new subject, and illustrates a present- 
day tendency to widen the idea of research to 
cover anything new. It is self-evident that the 
pursuit of new things is not necessarily desirable, 

l Rcppri of tfif Aeronaut icat Research t^mmaiee for (tie year 
rp* 5a. (Londw : H.M. Stationery Office ) Cmd. 1455. vf. 
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amc of the Cwmimiltec. When first loimed in 
K/Kj by .Mr. Asquith, the Advisoiy C ommittee 
I<;r Aeronautic^ con^.isted ul a small number of 
men ol '^cicnce dtciling with an iimlevidopcd 
subject; the stab'? ut aeronautics compelled them 
to look lor general kixjw ledge and to leave 
api>licatH>n to the intiTiial wotking ol the Admir- 
all\ Air l)rj)ai tment and the Directoiatt' of Mili- 
tary AtM'onautu's, 

During the wai, a.s m many other liianche.s o^f 
I .sci(!iice, extension of the boundaries of l.nowledge 
j of aeronautics almost <*cased in the iMKlcavour 
I to apply to warfare the results of eatlicT lescarch, 
wath the conscqiumct; that th(* Advisory Com- 
mittee l)ceamc almost wliolly oi.eiqni'd with tech* 
nical mailers. 'The iiTereia'cs witc so numerous 
ih.il sub-coihniitlec.s were funned to deal with 
separate branches of the subject. An organisa- 
tion essentially ol war type has now become a 
regular part of ilie peace system of the country, 
and has been called the .Aeronautical Research 
Committee. (Jn ])ages 4, 5, and b of the Report 
appear lists of the />er.sonne/ of tlu' various Com- 
mittees, and, in spile of the rojxMition of natnes, 
(he lists indicate a very large brxly of pieople act- 
ing .as advisers. 1'he number appears to be out 
of all proportion to the staffs available for carry- 
ing on research, and can be justified only, if at 
all, on the ground that the members are there as 
technical experts, and not as supervi.sors of re- 
search. 

The Committee has no exei'utivo powers, and 
work for it is carried out at the National l^hysical 
Lalx)ratory through the Department of Scientific 
and Industrial Research, or at the Royal Aircraft 
Hstiblishmcnt through the Dirc( (riraic of Re- 
search. In such circumstances it is clear that 
sympathetic administration Is needed if progress 
is to be possible ; at the present mom<;nt tlte con- 
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ditiof>« for <^urct;ss appear to non-existent. 
The Report (paf^e- u) bays: — 

. *n‘he ("ommitlee have learnt ^reat regret 
of the (le<'isj<)n to stop or greatly to reduce all 
\york connecled with airships, and have addressed 
a letter to the Ministry poinhn|:{ out the imp<jrt- 
ance of fulhsralc resea rrii, not ordy for airship 
progress, but as an essential part of ^^eneral aero- 
dynamic tlu;ory upon which tlie desif^n of all types 
of ait*craft depends.'’ 

Jfi ^ipitc of such letter no change' of policy 
appears if) havt' Ixsu) considered, and the closing 
down of all res<*arfl5, laboratory as well as full- 
.ScalOr would liave lx en roinph te but for the de- 
pU>!*dhle a('< ident to Iv^h. h is more than pos- 
sible that t)jc disaster would have been avoided 
had the fai ilitjcs for fulbscale research asked 
for by l)u‘ Aeronautical Research Committee 
during the last two years been granted by tin 
Air Council. 

As an isolated instance this would be Important, 
but it appears rather as a lypir al esamph' and a 
result of Inid administrative arrangements in the 
Air Ministry and related bodies. A further 
abstract (page 52) says : — 

The evidence given by pilots in the course of 
this inquiry showed, however, that the handling 
in the air of large HCng b(>ats, partimdarly those 
of F type, had given considerable trouble, and 
it appeared that there was little doubt that the 
trouble with the V boats was mainly due to 
weathercock instability. Further it appealed that 
few data have yet been collected on the lateral 
Sftability and control of any type of aircraft. The 
subject is of siK'h frequent recurrence, in relation 
to accidents, as to warrant an extended inquiry 
into the present state of knowledge regarding 
lateral control and stability : a recommendation to 
this effect has been put forward, and the matter 
is being prosecuted.” 

The, reply- in effect — Is that the Air Ministry 
canno't afford to maintain the only stalls capable 
of such inquiry, and that the information is not 
considered to be worth onc-quarter per cent, of 
the Annurd expenditure on the Royal Air Force. 
The direct saving of the money now lost by the 
wreck of R vS would have miaintained fundamental 
research in aeronautics for the greater part of 
a generation. W’hilst such a policy is being 
followed by JLhe .\ir Cmim il it would be a delusiVin 
to suppose that the best of aeronautical research 
committees could be an effective safeguard against 
further disasters to military and civil aircraft. 

One of the more striking pieces of work detailed 
in the report for the year is that of the Fire Pre- 


venlion Sub-Ck>mmiltee. ^^ot until the end ol'; 
the war was attention adequately directed tj(y; ; 
the prevalence of fire after a bad landing, a^', 
this matter was taken up by the Committee. A , , 
glance through the items enumerated on page 40^ 
suggests that matters nocmally entrusted to th^^^ ; r 
designers of aircraft still require much attention. 

It should not be necessary at this period of lime' 
to include ’‘development of a safe system of 
engine installation gem rally ” and “the avoid- 
an<e of rubber and other inibiminable material 
under the cowl ” m the programme ot a research^ ' 
committee. 

Of the various sectional programmes, that of 
the .Materials and Chemistry Suh-Comm,ltee most 
fK'arly approaches <«.cientihc research. Th^ 
assistance of the universities has been invoked 
and in due (’ourse a Iruitful return may be antici- 
pated. The Ciornmittee has there taken the line 
of oiK'oiiraging the mdivirlu.d worker to give of 
his b(‘st. It is a possible 1 lu* ol development, 
.since this branch t)f aeronautics comes as a natural 
extension ol well-esiahlished sections of engineer- 
ing. 'fhe aoronautiial engineei is interested ih 
all the mc/'hanical engineering tests of materials, 
including those on fatigue, l)nt to an unusual' 
degree of refinement The limits of weight of 
aircraft for successful flight leave far less room 
for error in estimating stressi s than in a[)plication 
to such a subject as locomotive building for 
railways. 

In relation to aero-engmes, which are a normal 
development from heavier internal-combustion 
engines, a somewhat similar use of universities 
and schools of tei'hnology Is possible. On the 
other hand, the provision of a high altitude test 
house is peculiar to aeronautics, and for many 
years to come training institutions cannot be 
expected to provide facility's. Both in the case of 
specialised engine research and aerodynamics 
generally it appears that facilities are effectively 
under the control of the Air Ministry', and for 
progress in the next decade a more enlightened 
policy apfX'ars to he a preliminary requisite, 

There is much more of interest in the Report, \ 
which as a whole shows the utility of a body of 
men who can consider a subject in relation to first 
principles. For its share in such work it will' 
probably be concluded that the Aeronautical •/, 
Research Committee has justified its exist- ' ^ 
ence. It is possible, nevertheless, that a body.v 
limited to such functions would be far more 
effective. . ^ ^ 
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The Science of Pharmacogrnosy. 

Efaikibitch^ der Pharmakognosie. B> A. Tschirch, 
Band HI. I -ieferung i, 1921. lo markb. 
l^ieferung’ 1-4 and Lieferun^ 9 ^S 7 * (1908-14.) 

2 marks each. : Chr. Hcrm. Tauch- 

Ilit2.) 

A I'TER an interval of four years Prof. 

Tswrhirch has ronlinucd the publication of 
bjs compendious “ Handbook of I^harmarog^nosy 
ind issued the first part of the last volume. About 
Irwcnty parts will constitute this section, which 
will deal with the drugs ei)niaininjj phloroglucin 
cicrivatives, tannins, alkaloids, antigens (tox- 
albumins), bitter principles, vesicants, colouring 
principles, resins, and a few other groups, l^ait i. 
deals with such drugs as male lern, cusso, kamala, 
[:utch, gambier, and kino. 

Pharmacists and all who are Interested in drugs 
may look forv^ard to the approaching completion 
af what is undoubtedly the most ambitious literary 
[ittenipt that has ever been m<ide in the field ol 
pharnu'U'ognosy. Hy pharmacognosy the author 
means the srienco whicli has tor its objei't the 
acquirement of a complete knowledge of animal 
,f.^nd vegetable drugs, their correct dcseription, 
and their rational grouping under general head- 
ings. IMiarmacognos) , according to Prof. 
Tschirch, should no longer remain a ('tillectlon of 
individual drug descriptions, lumcver perfect they 
may b(* ; these must he weld(‘d together into an 
independent science man\ ot the problems of 
which are enpahk* of experimental solution. To 
attain this objett, rhernistry. botany, zoology, 
physics, and (‘very science that ran give assist - 
arcc mubt be laid under contribution. With this 
%end ;n view the author, as is well known, has 
labotircd with his pupils in the I'niver.sity ol Berne 
for the last twent.y-five years, directing during that 
time innumerable researches chiefly in the fields of 
the botany and chemistry (jf drugs. 

The work is divided into ^^-eneral and applied 
pharmacognosy'. Under the first heading the 
author deals with the cultivation of medicinal 
plants, the collection and preparation of the parts 
vtJHUSed as drugs, the commerce, sorting, packing, 
etc., and w'ith the subsidiary sciences of botany, 
zoology, chemistry, physics, geography, history, 
ethnology, etymology, etc. Most of thc.se sub- 
divisions have had special terms coined for them ; 
thus cultivation is designated “ pharmacoergasia,” 
commerce “ pharmacoemporia,” chemistry *‘phar- 
thlfCochcmLstry,” and .so on. Pharmacoergasia 
(117 pages) consists of a Cv)mpilation of fact.s con- 
• ceming the cultivation of various drugs, and is 
a hetepgeneous collection the system* 

2j!ti,’yQy. ,i<>S3 . 


atic arraiigcimuii of which Wuld be attended witl» 
considerable difficulty. rommerce^(42 pages) kinds 
it.self better to separate treatment, and the section 
is exceedingly interesting. 'Ihe subject of the 
history of drugs, to which no fewi r than 558 pagfcs 
are devoted, also makes excellent reading ; under 
this heading the history of thugs fiopi ilio earliest 
records to modern timos is fully diM u^'-t d 

Among the subsidiary sciencts, Pio!. Ibehirch 
regards pharmacochemistry' as th(‘ most Im- 
portant, since the value of a duig dcjunds, jn 
the, majority of cases, on the constitm nls con- 
tained in it. h'or this reason the clasMiic.ition ot 
drugs should be based on the relationships of the 
chief constituents. Such a cla.ssificat ion has been 
adopted by the author in the second patl of his 
work (applied pharma(‘ognosy), although he 
admits that m his j>plnion only i per cent, of the 
drugs known havi* been sulht icnith iii\ csligatcd* 
Under this system the larger groups, sm h as tlie 
sugais, starrlies, c(‘lluloses, aliphatic acids, fats, 
volatile oils, resins, aromatic phenols, ianniniiJ, 
glucosides, and alkaloids, are subdivided into 
smaller ones; thus the gioiip of alkaloidal drugs 
IS subdivided acc'ording 10 the ('(Uistilution of the 
principal alkaloid. It w'ould thevefoie be impos- 
sible lo classify corre ctly any alkaloidal drug until 
the constitution (.)f its piinci()al alkaloid wasi 
known. The raj)id strides that arc now bi'iug 
made in our knowledge of the clicmistiy of drugs 
are reducing this objection to a (hemlcal edassi- 
fication, but a very long lime must elapse bedore 
a satisfactory position can \)v attained. 

The treatment of each individual drug in the 
second j)arl is very ccanplete. l irst the syn- 
onyni.s are given; then the etymology, the botatii- 
cal source, the pests lo which the plant is subject, 
its cultivation, harvesting, commerce, rnorpho- 
logy, anatomy, characters of the powder, chem- 
istry, adulleratlc^ns, uses, and so on, are discussed 
ill the fullest detail, the bibliography being par- 
ticularly c(3mplcte. in the case of rhubarb the 
space devoted to the description is thirty pages, 
including numerous Illustrations. d'he weakest 
point is certainly the microscopical characters of 
the powdered drugs; these are usually dismissed 
in a few lines, the author relying almost entirely 
on his description of the anatomy. 

Kven with the assistance afforded by his col- 
leagues and pupils, Vrof. Tschirch ’s task has been 
a stupendous one; he has accomplished it with 
con.spicuous succes.s, and the handbook will doubt- 
less be for many years a mine of information for 
pharmacognosists. Nevertheh'ss, tht‘ advisability 
of publishing so large a work in a succession of 
parts appearing at somewhat distant intervals may 
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wtrll Ik‘ doubted, By the time the last appear^ the which might merit more complete treatment in 
hrst will be at least hheen years old, and soentihc the light of modern interest and research are, oft 


works very rapidly. 'I he division of the hand- 
ht^ok 111(0 several vf)lunies lor l aeh of which one 
^ or mere (\perls should f>e res(K>nsjblc would 
appi ar lo he a better plan. 

Human Physiology. 

Human Phy^sudoi^y. l>y Prof. Puitii Luciani. 
With a pref.e e by Prol- J. X. Langley. (In 
h\e \i)lijines.) \htl, 5. }} cfahtihstn- I t'mjyt’ra- 

tur{' Pvprodiii ho}!. < tr. hlditod by Pi of. M. .S. 
Pt'mbuy. Pp \1iM4jj. (London ; Mac- 
millan and ('o., Lid,, i<pi.) 30s. net. 

the hi ih and hrial \oluinc of ImeiantX 
fa^tabh “llinnan Phy Mulogy', es as full of 
interest and originality ol (re.itinent as any of the 
previr)us \oliirjies. Mi’ssrs. M.it'niillan deserve 
cveiy ei(’<Iit lor having borne the i^ost of irans- 
laliOH .111(1 ptodiii tioii of piobably the last great 
attempt In' a single indnidual to deal with physio- 
logy in lull ditail. Ir is Hue that for exhaustive- 
ness ol iieatmeiit we must icsort to works pre- 
pat cd by scviaal authors, or to tlte still fuller 
monographs. I ndoubtedly we get a more com- 
plete a«('ount written by a s{)ccialist in the par- 
ticular set hon, but it is (piestiunable jl the light 
and sliade are so good as in th<‘ olddashioned 
single author type of hook. 'I'oo often the little 
section, no doubt an impoitant pari of the whole, 
IS almost dragged liom its lonicxt and ^set in the 
full glare of i)ie linu'light, I' or specialist.s in the 
subjva t this IS perhaps ot no great moment, as 
they i an perfonn the necessary (ornsdion, but for 
the average intelligent workei who desires in- 
formation 111 a subject perhaps cognate to his own 
tins trium])li ol spia jalisni may lie neither suitable 
nor vci\ enliglitening, (iranted that the great 
chance ot failure in the one-man book lies in the 
fact thai tlie author has a bias, iiev erthelcs.s this 
^e^y deheieiu v lend.s a cijlour and virility which 
arc fref]uently absent fiom the more scientific and 
coldly Mitiial monograph- indeed, piovidcd the 
author is liroad enough in Ids views, this bias may 
be regal ded .IS a delinile asset. 

Luciam's woik, despite its defects, is a living, 
stimulating liook written by a physiologist with 
a broad and sane outlook. It is a wmk which 
the protesMoii.d phy siologisi, the ordinarv medical 
prac titioiKT, and the nu'dieal student can read 
with pleasure and profit. Its great value— and 
the present \oIume is no e\ecption--is the amount 
of space which is devoted to sections of physio- 
logy which are, as a rule, but shabbily treated 
in other te.xt-books. On the other hand, sections 
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the whole, less thoroughly done than in many 
.smaller books, d'hus, in the volume under review 
the question of the accessory food factors is con- 
fined to a brief note by the editor. 

As regards the present volume, the first three 
chapters deal with diiferent phases of metabolism. 
lhe.se chapters give a most excellent historical 
survey of the development of the subject. The 
account of the gradual appreeialion of the fact 
that all proteins are not of equal valucq gelatine 
being taken as the example, is particularly in- 
teresting and valuable, ami, in view of the modern 
trend of ideas, very suggestive. A good deal of 
space is also devoted, with propriety, to the much- 
negleclcd subject of mineral metabolism. Luciam’s 
linal conclusi«>n as regards metabolism in the ex- 
change both <;f matter and of energy, whether of 
each tissue or of the oigamsm as a wliole, is of 
interest, as he believi's that the regulation is “the 
fundamental function of the nervous system CQn- 
siderf'd as a whole and a unit, and not of one or 
otlier part or segment " 

'Lhe next three chapters are devoted to a full 
discussion of reproduction, d'hese (diaplers are 
full of valuable intorniation perhaps not quite so 
detailed as in the original -much of which is very 
ddhcult to find cKtwvluTc 1 iu‘ fact, too, that par- 
turition is dealt with in considerable detail as a 
purely physiologiivil phenomenon is I'xccllent. 
These chapters are followed by a sugg(*slive and 
stimulating chapter on the stages of life and death. 
Apart from Dastre’s hook - and in sonu: respects 
this single chapter even excels that striking work 
— it would be impossible to refer to a moie com- 
plete source for out-of-the-way details in many a 
varied aspects of physiology. It has also the 
merit of being eminently readable philosophy. Like 
Luciani’s sane pronouncement on the rival claims 
of vitalism and materialism in an earlier volume, 
his closing sentence to this chapter, and incident- 
ally to his own part of the work, is jicrsonally 
illuminating^ 

“In order to ensure ourselves this ideal euthanr 
asia, we have but to convince oursidves thal 
nuiteriahsm is utterly unable to afford any explana- 
tion of the most ancient problems of man and the 
universe; belief in philosophy, in the spiritualistic 
or even the idealistic hypothesis, is all that is 
needed to enable us to estimate life aright and to 
look death in the face, if not with a smile on ouf 
lips, at all events with calm resignation and con- 
fidence based upon hope.” ' 

The final chapter, as Luciani states in a foot*- 
note, was prepared by his assistant, ProL 






ni. it gives a rat>id siunman^ of tfhtiotogy, 
anthropology— good in its way, but, owing 
to shortage of space, too compressed to be of 
raal value. The point is emphasised that modern 
"^sociology shows a marked tendency to state and 
^Ive its various problems in terms of physiology. 

<^To Prof. Pembrey i.s due hearty ct^ngrafula^ion.s 
for the judiciou.s and careful way in which he 
^as edited the volume. It must have required 
endless patience and time. The translation is 
good, and the number of actual errors detected 
but few. 1'he publishers have produced a book 
""of pre-war standard in paper, printing, illustra- 
tions, and binding. It is a pity, however, that a 
complete index for the ^ve volumes was not in- 
corporated in this concluding volume. 

E. P. C. 


Principles of Electrical Engineering. 

Electrical Enf^ineering. By Dr. T. F. Wall. 
Pp. xi4-49T. (London: Methuen and Co., Ltd,, 
1921.) 21T. 

A .SURV^KY of the. principles of electrical engin- 
eering intended for students in universi- 
tie.s and the advanced classes in technical schools 
is given in tins hook. 'The author’s treatment of 
the subject ran be <'ommentled, altliough in places 
the condensation will make it dafTioult for the un- 
initiated to folU)w his rea.soning. He begins by 
a careful discussion of electrostatic theory, prov- 
ing, in some cases by novel methods, the capacity 
formula? which arc used by engineers. He 
describes how the dielectric is sometimes grader! 
in high-tension rabies, and shows how the requisite 
c;:*leulations tt) find the electric force in the 
dielectric can bt? made. No mention is made, how- 
ever, of the severe limitations imposed on the u.se 
of intersbeath methods of grading by the large 
capacity current which flows in the sheath. The 
corona effect is mentioned, but the formula given is 
not so acriirate.as that due to F. W. Peck. The, 
formulre for the sparking voltages betw'ecn 
spheres arc not given. 

On j). 104 ff stated that the standard values 
. for the Vesistanre of copper at present in use are 
/ those found by Matthiessen. This is not the case. 
Electricians use the international standard of rc- 
‘S^i stance for copper given in Publitation No. 28 
the International Electrotechnical Commission. 

; vThey also find it advisable to use three tempera- 
tiirc coefficients : the “ constant-mass ” tempera- 
n/Tute coefficient, the volume resistivity and the 
!,V^ass resistivity temperature coefficients. 

Qtt p. 9 o» law of coaling is given, as 





li ^ I *||/ 

, 41 , fTwt- f.T*in 

It* is detluced that the me^hg current 
wire varies as the i‘5th power of the cHan^^Vi^ 
stead of the i-^^th |>ower, which follows 
more accurate theoiy. On p. 3H1, I. 11, we 
it that “two-thirds” is a misprint for thrw 
halves,” as the capacity betw’een two wiftss i$ 
obviously increased by bringing a third wire iutO, 
the neighbourhood. 

The author attacks the^ problem of pnictieal 
harmonic an.tlysis in the proper way. Me 
the Fourier solutions for Un and bn? the coefficientsfr 
of the cosine and sine com|x:)nents of the Fourier 
series, and computes their v alues by mathematical 
quadrature. faking m ordinates for the hitlf- 
wave, he writes : — 

2 r . 2 Tr , ... ..'^1 

V, cos/i + t'o cos //- + . . }, 

r//L' m f/f m A 

and a vimil.ir torrnula tor b„. 1'aking w.2^10, 

he finds the first, third, and fifth ht'irmonics for a 

given ciirvi*, and suggests that a similar analysis 

wall give the higher harmonics. It should have 

bciMi stated tliat more ordinates would hava tO be 

measured if tlie higher harmonics are to be det^sr* 

mined accurately. 

In our opinion the first and third harmonics 
l)est determined bv dividing the base of the pQsV 
live half of the wave into twelve equal parts 
then applying Weddle’s rule. To ntake reason^ 
ably certain of finding the fifth harmonic aocur- 
ately it would be necessary to divide the 
into eighteen, or better twenty-fotir, equal parts, 
and draw the ordinates at the points of division, 
If w'c apply the author’s method to a rectangular 
wave of height unity, we get hj~ 1-263 
68^0393. The true values, 1-273 .and 0424', 
given by Weddle’s rule. A, R. 
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Semi-popular British Botany. 

N^ew Bril is h Flora: British Wild Flower^ ip 
their Natjtral Haunts. Described by A* R. 
Horwood. Vol. 3, pp. xi -f 25T 4- plateifr 
1 8-3 1 ; Vol. 4, pp. xi -h 257 -!- plates 33-49; 
Vol. 5, ]>p. xi f 234+ plates 50-64; Vol. 6, 
pp. xix-f 232. (London; I'be Cr|e:shnm. 
Publishing Co., Ltd., 1919 ) i2.s. (ri. neCeach 

vol. 

HE first two volumes of this work w^rc. 
reviewed in Nature of April 2 1 la.st, p. ^32^ 
Vol. 3 deals with flowers of the wr)0ds . 
and copses, roadsides and hedges, while . The 
fourth volume presents the flow'crs of “mc^n- 
tain.s, bills, and dry places,” “lakes, 
ditches, and wet places,” “ Waste places^ 
refusa^hcaj^s, village gt:cens, farmyar4«>^:r|tc^'' 


T' 





the, vat'ioujs sfK’fles of the ^^aoie ^emi?i, yet in* a 
^ml-popular work of this kind the meffujtl has 
much to be said for it. Hie coloured plates arc 
beautifully done, and the photogrpipli.s, of which 
there is at least one lor nearly cv«*ry species, arc 


aliens. About 147 species are cofisitfe'r^ 
endemic, consistirt]^ mainly of Rubi and Hieraci^V 
Differing somewhat in character Irom any pre^ 
vious treatment of the Hritish Horn, this work i$ 
particularly to be commended as a scini-popular 


almost uniformly excellent, and many of them are 
triumph.s of art. Perhaps tin* be.sf feature of the 
work is that the ph»jlograpiis m almost every t'asc 
show the habit of the plant in its native haunts. 
Wltere the plant shown as part ol a landscape 
th*} effect is oftcji hi .intihil, as in the photographs 
of a reed s\vam[) on a Norfolk broad and of the 
yelhjvv u .itcri ri ss. In a photograph such 
as that which is meant to illustrate the diakwecd, 
tflC latter o(’<u[)\ing onls a ‘‘mall patch on the 
water Kiirfm (', the I'oiispu uons elements of the 
vegetation whw h lill the test ot the figure might 
have been indicated by marginal names. 'J'he 
*' ck)Se-up ” [)lu>togia})bs are .xlmost uniformly 
SUccc.ssful, and \\c know of no other scries to 
equal them. D( casionally, howewer, as in the 
photograph ol (fu* hu^Ie (Ajn^a n’ptaus), the 
plants arc too 1 losely suiroundcd h\ other vege- 
tation to sliow iheir distinctisc features. The 
figure of the lily "of-the-\ alley is evidently taken 
froiti a garden. Anyone who ha.s seen it flower- 
ing wild in an hhiulish copse would wish that the 
more dainty wild plant might h.ive been captured 
by the camera in its natural surroundings. The 
distriibiition of eai li species in Britain i.s given in 
considerable detail, together w itli the various local 
names and a mass ol lolk-lorc the utility of wdilch 
l^'ftomew'hat (lotihtfiil. 

‘ Vol. 5 deals with the tlowors of bogs and 
marshes, heaths and moors, rocks and gravelly 
places. 1 he same high (jua)ity of the illustrations 
ia maintained, and many of ttie pluitogiaphs show- 
hot only the plant concerned, but also the ecologi- 
cal, association in which it flourishes. The last 
part .of this xolume includes “Hints and Notes,” 
chiefly on matters ecological, with reference to 
the plants described. An appendix contains a 
Surhmary ot the naliir.il orders, and short 
diagnoses ol I he genera (5^0) of British lloweriiig 
plants. 1 liis is followed b\ a bibliography of 
gcoeral works on sudi m.i tiers as the origin and 
distribution of the British flora, the ecology, 
poIUnation, soil, fungal and insect pests, and folk- 
lore of British plants. A g-lossary completes the 
volume. 

Fhe $ixth and final volume giv'cs unillustrated 
dcsi^criptions of species not included in the earlier 
volumes. I he London Ckiialogue of British 
I’^antS , (u^ob) (‘numerated ncarlv 2cx)o .species, 
and Druce'.s British Plant List includes some 
3O0t), of which more than loop, however>, . ath , 
NO, 27 TivVdiu'ro& 3 s{"‘ 


a( count emphasising the‘ ci ological and natural 
history aspects, cmbelhslied with luimerous pholo^ 
graphs which for the most pari ar« \er} vareftiily, 
selected. It nmst be said, tiowewr, that the 
ecologv is nut ot a very serious kind. 

R. R. G. 


Our Bookshelf. 

(r’vncto/ugy. By Dr. Jbrooke M. Anspach, 
Pp. xxvi + 75J. (London: J. B. Lippincott Co., 
1921.) 425. net. 

ijf 

\Vk have h(jre an excellent treatise- exhaustive, 
clear, widl illustrated. The like may l)e said of 
many medical hooks, but the present work is 
cspeciatly good in that it links up, better than 
most of its predecessors, the student’s early scien- 
tific work with his later practical instruction. An 
unavoidable fault of medical training is that il is 
c(»nductcd by relays ot specialists, each of whom 
concentrates on a .single subject and trenches as 
little as possible on the work of his colleagues, 
h'irst one group of subjec'ts is laid aside, then 
another, and so on. 1 hc()rcti<'ally the endeavour' 
is to base practical cfliciencv on antecedent scien- 
tific knowledge; but tlie human mind forgets a.s 
well as learns, and the I'liri icnliim is long. Com- 
monly at the end of It something ol anatomy, 
physiology, aiul biology has faded Irom the mind 
of the bud(jing surgerm, physii ian, and student of 
man. However well equipjH'd to deal with cut- 
and-dried matters in established wavs, he may 
fail, through lack of understanding, to' inec't 
strange emergencies with new- expt'dients. Be- 
coming a pra('litioner, he may not remain a 
thoughtful man of science. In the present work 
all that is nece.ssary to a full understanding is 
dealt with lucidly, if brielly. '1‘he immediate 
subject-matter is liandled as clearly, but in greater 
detail. The book may be cordially recommended, 
for it is very good. 

Xno Alt-Azimnth TabJes, 65° A*, to 0 ^^ S, 
Pp. xvM-i-154. (Tokyo: Hydrographic Depart- 
ment, 1920.) 

Sixch the very general adoption of the method of 
navigation known as the Marcq system of position 
lines, in which, whatever the azimuth, the position 
line is determined by one and the same problem, 
the calculation of altitude, many attempts have, 
been matfe so to simplify the working that the 
results can to a great extent be effected through 
the medium of suitably arranged tables bv simple 
inspection. A fresh attempt of this nature forma 
a leading feature of the excellent little work rek. 
centlv issued by the Hydrographic Department , ^ 



thi Rev. F, fiatt, R.N., and pf Capt. 
i<|utno» of the Brazilian Navy, Mr. S, Ogura, the 
liventor of the method, commences by assuming 
i\xch a point upon the chart that latitude and hour- 
/ angle are each represented b) an exac t number ol 
degrees. In the subsequent procedure, however, 
he differs wholly from the methods of his pre- 
Tdecessors, and by means of but one sp<'rial table, 

’ occupying only eighteen pages, carries out his 
purpose in a manner which, in point ot slmplicit) , 
is certainh not inferior to anything that has gone 
'l:^fore. A second tabic of about nine pages is 
added, hut this is nothing more than a speciall\ 
j arranged table of logarithmic secants, convenient, 

‘ but not in^ any way indispensable to the principle 
>' upon which the method is based. 

Other new' and original tables given in the 
volume are those for fintling azlmutli, identifying 
an unknown star, and so forth, and the contents 
afford a fresh proof that no effort is spared by the 
Japanese naval authorities to keep in close toucli 
with the many developments in the science ot 
navigation that have taken place In recent years. 

Le Dcsttn jes Efoiles : Kiudes d\\ strottomie 
Physique. By Svante Arrhenius. Traduction 
fran^aise par T. Seyrig. (Nouvelle Collec- 
tion scicntifique.) Pp. v -1-224. (Paris: Felix 
Alcan, 1921.) 8 francs net. 

. The course of development of suns and planets 
' from the primitive nebula to planetary death is 
discussed in this book. It deals first with the 
Galaxy, describing the conclu'-ions of Wolf, 
haslon, Secliger, Chnrlici', and Sha|.>Iev on its 
extent and structure. The author ascribes the 
two great star >,treams to the inter|>eneiration of 
tw’o cosmic cloiitls, the rapid rotational motion 
I of certain nelniLe that is revealed by the spectro- 
scope being supposed to arl.se fnjm the collision 
of lu^bulous m.isses in the course of this Inter- 
pvni-t ration. He holds that the dark regions in 
tne Galaxy have been swept clear by the passage 
of cosmic clouds. 

Several chapters arc occupied with planetary 
ntmosphtTes and with the changes that they prob- 
^ abl\ undergo in the course of the planet’s dovelop- 
ment. It is' suggested that free oxygen is not 
present until the surface is sufficiently cool to be 
fit for the support of life. The habitability of the 
ibianets Is also dis<'ussed, the moon and Mercury 
f)cing classed as dead w'orlds, IVtars as possibly 
supporting low forms of vegetation, wdiile Venus 
is supposed to be in the carboniferous stage. 

The l)ook can be recommended for its bold 
■ .speculations, which include in their scope much 
< decent observational work. 

A. C. D. ‘Ckommelin. 

.'Kentucky Superstitions. By Dr. D. L. Thomas 
and Lucy B. Thomas. Pp. viii-f*334. (l^rince- 
.r ton, N.J. ; Princeton University Press; London i 
f Oxford Llniversity Press, 1920.) 125. Gd. net. 

recently Kentucky was the most remote 
^ Among 




oi American social conditions, ' the! 
run; they lived in conditions which \Vetc 
ally tribal, and the most prominent 
their social habits were the blood-feud 
illicit .still. The Lowland wliiles and nogroeSj^' 
remaining- elements in the population, weffc 
wry little touched by outside inllueuce. 
therefore uot surprising to find lh.it the 
of this collection ha\e been able to get 
more than tour lhou.sand instaiuis of 
stitions, among which a firm beliet m uitchcwt 
ami in the elficacv of charms and magical curci? lO' 
illness figures prominently. A large projK)rtion 
of these beliet s will be familiar to students of 
British folklore. As the Kentucky population yvas 
derived mainly from the Carolinas, Maryland, ahd 
Virginia, these superstitions have a pedigree 
going directly back to ICngland in the seven- 
teenth century. i he authors consider that the 
negro has assimilated white folklore, his oply 
contribution heing^ the \'oodoo or Hoodoo beliefs. 
Certain ehmients, however, suggest that a closer 
examination might modify this view. 

Xotes on Dynamics, ivith Examples and ExptrU 
mental ll'ork. By 'berry Thomas. Pp. 

(London : Crosby l.ockwood and Son, 19^0%) 
net. - k ' 

The “notes” issued by Mr. i'homas deal 
fairly wide range ol dynamic. d problems, 
there are hundreds of excellent exercises, but ftllfit 
is all one can say in their favour. 1 he diagram* 
arc v<‘i y roughly drawn, and the whole* style- bf 
the book is reminiscent ol the student’s lecture? 
notes. Thus one must objei L to a statement lil^^' 
“d'he engineer unit of mass is M/g, where Misthb , 
mass in pounds, and g — 32 2 ” ; or “dhe various 
forms of energy are: ])()tential, kinetic, heat,./ 
eh‘('lrical, and chemical”; or “ Xegleeling the 
effect of the axle, the moment ol inertia of ally*,; 
w'heel is MR-/2,” without sayn^g anything Utk)Ut 
the ('onstruclion of the flyw'hecl ; or “ I, — fi’*' 
in dealing with moments of inertia, without mbfl- 
tioning that this refers to a plane lamina. 

The author is of the opinion that it is mtltH 
.sati r for beginners to reduce all forces to poundlilsi 
and d}nes, and carries this dextrine so far 
mtroduee the term “tondal.” 1 his is an interest- 
ing opinion, but it is very doubtful w'hethcr rrWiny 
teachers will agree with it. ; 

S. BkodetskV. 

domiiryside Rambles. By \V\ S, Furntatl^* 
(Ntwv Fra Lilirary.) Pp. lvi^-l8('). (Londpn ; 
(leorgc Philip and Son, Ltd., n.d.) 3V. Gd. Uet. 

As a populariser of natural history Mr. FurnettU^C 
is already well known. In the present volunliJ. the 
contents of which are arranged in accordanceAvrth 
the four seasons, attention is directed to 
of the more striking objects atul phonoiKWUlijiv 
chiefly botanical and zoological, that are iikely 
to come within notice during w'alks in the cotUltry. 

It is lightly and pleasantly written, and thts.fpl^ty- 
»lx platen of photographic illustratlonsi V^ry 






» Letters to the Editor. 

ITh* Sdiiot does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
CiM he undertake to return, or to correspond wtth 
ihg writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
>taken of anonymous communications.] 

Ooovrrence of the Aurora Line in the Spectrum of the 
Might Sky. 

I HAVE jnirsuctl the liiir (it work outlined in iny 
rettffT to N\ior<f of M.irfli ^r, (vol. foy* p. j^j). 

THe reFiUh h;»s bvcfi lo show ;H 1’trHnfJ, Kssex 

aurora lin*' r.'jri Ik- photo^raplud on two nights 
■ p6tt of tliroo. Kxposiires, w’(‘re made on n^o nights, 
'a^feepi'Clivo of we.ula'r, 

'Tht‘ iiUtaisllv on ((idmarv (Ktatsions nf>ponrs to have 
IHHo or no launa cl it>n wtih ni.igrv tic (ilsturl>ancc f»r 
the disti ituii Ion ((l spots ofi the sun, nifvst in- 

teresting poiiu ihal lias ronu- ont, liowever, is that 
the aurora lira* is ninch stronger at Tcrling than at 
Heanfront Casll.', ncai Hexham, Northumberland. I 
have made ( xprjsuri's on fwrnt\-i((ix dilTerent single 
nights .'ll iIm' latter placta and have n< vei found <i trace 
of f^i(‘ anrofa hne on atty of them, though the s.nne 
Jivstrumi'ni ,'ind th*' s.mn' kind of filates wore used ;is 
at 'I'erling. 

Positive K'sults at 'I’etling were sandwidted in 
betwtvm th(' rK'g.'Uivv results at lioaufionf; thus the 
latter tannivt he atlrihute*! to se,isoual vari.ation. 

Five nights’ (umulative e\j>osure have been tried on 
two fX'casions at Ileanfronl, and on e.arb plate the 
lUJPnra line was oh(aii\('d. 

1 have been veiv much astonisfe-d at this diminisiw'd 
intensity ot tlu' auror.t litie as om goes north. 'Ihc 
difference of latitude is .ihout 3^, It Would seem 
that th(‘ aiirf»ra line as pliotograplied in the south of 
Kjjgbtncl will nra (it into the srhemc of distribution 
0^ the polar .aurora. I hope (o pursue (his line of 
Wtftrk to the north and to (he soutli as oprK^rtunitv' 
othr. Rayikioh. 

' October n. 

Atomic Structure. 

‘ In connection walh the problem of the constitution 
of the atom discussed in my later to Na’IURE of 
March 24 list (vol, 107, p. 104), I should like to add 
d few romplement.ary remarks about the manner in 
which the orbits of the electrons in the atom are 
characterised. 

.\(H'i>rding to tins view of atomic constitution, the 
electrons in the atom are arranged in groups in such 
h way that tne orbit of every electron wathin one 
and the same group is characterised by tb<' same 
number of quanta. Since, however, for orbits 
character iscd bv more than one quantum there exist 
Several t)pes of orbils i>ossessing the same total 
num^r of ijuanta, the elections within each gr<vup do 
'not in genera! play equiv.’ilcnt parts, but .are divided 
trtto a numbi r of sub-groups eorres^Manding to different 
t™sf of possilile orbits. Now it is a salient feature 
Of this picture that the atom cannot be said to be 
Wtposed of a number of welkdefined spherical shells 
of electrons moving in sbarjdv separated regions of 
tn^ atom.^ In fact, although the electrons of a given 
group nnainlv move within one and the same shell- 
shftpod region of the atom, the electrons, at anv rate 
of c<rt.ain sub-groups, will in their revolution pene- 
inlo the region of tlie orbits of the electrons ; 
Of inoer^ groups. This gives rise to a coupling , 
between the Vorious groypji, whkh ^ esfentlal, > 


feature of the interpretation oi the stalbiUt^ tai 
atom. As a consei^uencii of ihifc, Uic orbit off™ 
electron may be con&idered from different poinU^ tp 
view\ .according as allention is mainly paid (i) to 
l.irger part of the orbit which lits outside the regim! 
of inner groups, and which marly coincides with 
almost closed Keplerianc ellipse, or (2) lo the’ 
xnechanicul properties of the whole orbit, regarded 
a type of central orbit coinposed of loops which only, 
in their outer part possess an api>rovimalely Kejftb 
lerian character. 4 

Now in the cla.s.sirjcafion described in my former, 
letter the orbits were regarded from the first, and 
more sui)erficinl, point of view. Tlie numbers 'Ojf. 
quanta characterising the orbits of the electrons Id,- 
the different groups eorrespv^nd to Keplerian ellipse*,' 
which coincide .approxim.ately with the outer parts 
the orbits of the electrons in question. It has slnQe.^ 
been jKvssihle, by a d('tailed examination of the parts 
of the orbital loops siiu.ited within the region of 
inner groups, to clissify the orbits from the second, 
and more fundamental, [Hiint of view, leading to 
simple and unambiguous lesult. In fact, we are led 
to a classification in which, when we proceed out- 
wards from the nucleus, the immlau of quanta chorac-v 
terising a certain group of orbits is always larger 
one umi than that of ihe puci fling grou[>. For the 
groups in the inner region of Ihe atom, where thft 
attraction of the mu lens ja ( ponder, iti**, this new. 
rigorous classific.afion coincide^ with the old one o( 
my former letter. I 3 ut it de[>arfs from tlie old for 
! groups in wliich the orbits of tiie electrons mainly 
fall in the outer region of the atom, where the attrac- 
tion of Hu* nucleus is largf'ly ns. 1 ted for by the 

repulsion of the electrons in the inner groups. For 
these groups the quantum numbers of tiu* orbits given' 
in my former letter wcio equal to, or even smaller 
than, those of inner groups. 

Nofw'ithstnnding the e.ssential [)iogri-ss made by thi$ 
modification in tlie classification of the orbits, the 
main features of this model of the atom leinain the. 
same. For instance, my former stnli'inenfs of the 
numbers of electrons in the various gioups and sub- 
groups in the atom hold unaltered toi .all groups. In 
fact, in fixing these numbers bv the (orre^pondence 
principle we find them to depend on the hariTiony of 
thf* motion of the electrons within eai h single group, ‘ 
'1 hey deiK*nd, therefore, prim.arily on the relative 
diimmsions of the approximately Keplerian loops, and 
only secondarily on the way ‘m whicli these kxips are 
joined together to form complete cential orbits. Thus 
the previous model of the atoms of the inert gasCs 
holds unaltered also as regards the outer groups, 
provided that the numbers stated a^ defining the 
number of quanta of the orbits in the various groups . 
are considered instead as delining the number of sub-r 
groups within the corresponding groups. Moreover, < 
the numbers in question offer an .approximate estu ^ 
mate of the spatial extension of the regions of the I 
orbits of the electrons in the different groups in the, 
atom. For instance, the orbits in the outermost' 
"shell'’ in the Niton atom must be characterised aa 
six-quanta orbits instead of as two-quanta orbits; but . 
the dimensions of (he orbital loops will by no means f 
be of the saim* order t>f magnitude as those of 
orbit of an electron revolving in a Keplerian orbit‘d 
characterised by six quanta in the region outside 
of the orbits of the electrons in the five inner group*Y < 
they will rather be of the same order as those of ' 
similar Keplerian orbit characterised by only two^'4 
quanta. - 

From these remarks it will be seen that my form^^ 
applications tyh th^ theory to the 



n.i „mt,a 


to $ut»^$tan^ tinaltered. At the sariiife tirnf^ 
‘* 4 abofAtiftn 6f the theoretical cohJiiUerattons 
ipStthed in this letter throws a j^ood deal ntore lifjht 
W f he interpreiatiim of many details. I"or instance, 
it 1$ fxossible to account for the apj^nrance in the 
mm, tvith increasinf^ atomic number, of groups of 
new constitution in such H way that wo obtain a 
rtAhiral inter[>r(*taiion not only, as before, of the 
Wslence of such families of elements in the p<Tuxlic 
tdble as thoso of the iion metals and the rare earths, 
hut also of the almost complete absence of any elTect 
t)h the Rontgen-ray spi'ctra of the appf'arance of such 
Croups. This abstnee is explained by the fact that in 
thtMte families we do not witness anv sudden change 
^th increasing atomic number in the total number 
of quanta of the orbits of the electrons of certain 
groups. On the contrary, we may be assumed to 
witness in the np|X)arance of each of tlicse fnmirus 
the completion of a group bv the inclusion of further 
alectrons ma\ing in oihits characterised by the same 
fiumber of qu.anta. This addition to the group is 
brought about bv a change in the interaction between 
the various fH->ssib!e t\ fX's of orbits with this number 
3 >f quanta caused by the alter<ati<>n in the dimensions 
of the orbital b>ops and in the “apparent” number 
bf quanta which may be said to characterise these 
loops. 

I have (imfmed niNself here to these points of 
general character. For details of the thotTrv and its 
applications I must refer the reader to a paper in 
pl^paration for publication by the Roval Oanish 
t^cademv of Science. N. Bohr. 

'Copc'fihagen, September i6. 








The Separation of Chlorine into Isotopes. 

In N\il iu of April 22 , (\'ol. 105, p, 230) Harkins 

ind Brocivir leported ih.at tin*)' had obtained a partial 
reparation of the eb-menl chloiine into isotopes. Five 
k'tfrmin.jiio/iv, inad<- c.uly in F*-l>ru.iry of th.at 3eai 
thowed .'Uonne u eight int're.ises of 0052, 0059, 0057, 
1055, and 0053 unit ('>f atinnic. weight. Assuming 
hat ordin.ir\ clilorirn lias an alomic weight < qual to 
55*460. (he n< \\ ciilonna as sejsu.ikd l»ad an atomic 
weight ('qual to. 35 515. 

Shortly after the publication of this rejX>rt in 
S 3 \T”i*k the progress of the sej)nratioil was stoppc*d 
yy , tr.*' death of Mr. Brrx ker. Soon after this an 
Jiitirelv indcfiendcnt dilTnsIon was begun bv Dr. 
\nson Hares and the jircscni writer, using 
jppar.'Uus and a different semree for rh(‘ hydrogen 
diloride. In this wa\ about lu^'iity grams of chlorim* 
X'hich has .an atomic weight higher by 00375 unit 
t>^n that <»f <)idin.ii\ (.hloiine, am] taghty gr.ams walh 
m atomic \\< iglu higher bv 0034 unit, have been ob- 
tiincHl, UtgetluT with s('\rral Itilograms the atomic 
height of wliicli has not been (h'termined, but must 
Mi more than 02 unit high in order to give the results 
iheal above. Thus far the effort has been to collect 
:Pnsiderable material for future work rather than to 
ti^ the nivaximum increase of alomic weight. The 
retails of this work were reported to one of the 
Imeriran chemical journals in April of this year, but 
j^blication may be delayed many months by a strike 
>f the printers. 

The alomic-w'eight melho<l used gave results 
l<^rale to ocx>3 unit of atomic weight, and con- 
rteted in determining the amounts of acid in samples 
W' ordinary and iiiotivpic hydiochloric acid of the same 
beu«ity. The pyknometer w’as made in such a w'ay 
dl. t o give high precision, and the thermostat was 
Eighto^n atomicsWei^t deter- 


and* iodine, was ensured bv usihg only the 
materials in the diffusion in an apparatus conidl^tibg 
of gkasv. and porous ixvrcelain only, and by Vts 
crystallising the chlcviine from water in the forth' of 
smiujin chloride three linies and hv piecljMtating it 
onr^‘ in tfie same form in i.sot^ib 

hvdtogefi thloride g.*s, Jn addition to thi-. two 
tional distillalifms with potassium jx'i inangnnate 
one fr.'u'tion.'il disfillafion without this '.ult'-.tanre Were 
List'd. 

Mr. r H Liggett, w'ho worked witii tlie preisent 
writer on this probh m in tlie \'(‘af i()i; iS, has rc- 
[►oitLd that he ;Llsr» has setured an Imuf'.tsr of 0*05 
in the .atomic weight of (Itlorim* hy using the same 
method flic diffusion of hydrogt'n chloride gas. 

'I'lius A\e have dejiniii Iv Lonlirnicd llu* st'p.nation 
lepoiled l)y Haikins .ind Broeker. 

Wiriiwi D. Harkins. 

I ’nisei sit v of Cliic.igo, August 28. 


The Pickering Series in O Type Stars. 

Ih the I'u kering series, consisting oi the lines 5411. 
4542, .j.N)o, <tr., in '•'tellru spt'etra, is due to ioniM’d 
lielluni, It is known fr<'nn the investigations of Fd^ffer 
.and from Bohr’s th('<»f\ tli.it tluie must he additional 
hneN wliicli appe.ir as violet coinpommls of the Balrhci' 
series of livdrogcn. As these compimcMits have ntl- 
avet.ig(‘ scpaiation of 2 A. they should be readily sedA 
in the spectra of O type sl.ats. I'nfortunately, th<*fq 
are tw'o unfavourable ch eumst.am I's : first, the O 
st.irs .are all faint, and, s<‘condl>, tlie lines of both, 
the B.almcr and the Pielcfaing seiieK .ue in general 
sf) diffuse as to be hopelessly blended. 

A pri'llininaiy surve\' was made hcae last year of 
O type stars for tlie puipose of sedetting one nr mofti 
s(;us of reasonable hiightiu'ss .iml with fairlv sharp 
lines. As <i result 10 Lact'rtag type Oe 3, magnitude 
4 () was selected as the most svnt.ihl«' star for tests 
w'ith higluT dispersion. On lesuining work this yetif 
the director, Dr. J. .S. Plaskell. dinaUed alleniioll td 
<) S.agiliag t\i>e Or, magnitude 62, .as .dso a vorv 
,ible sf.ar. Alter some prtdiminarv e\)Ha iinenl’s, tWo 
plat(‘S of 9 Sagitta.' .and 10 L,ace?t;e with f hi ee-prls,m 
disp< rsion (10 A. to i nun. at H>) wi re si'cured ort, 
August 12 which sliowed comp('nents .at Wft ,ind Hygt 
the theoretic.al sep.aiafion. With this ns n start, check 
j)lates were secured, and in addition high dispersion 
I>Iates, leqnijing () -io hnuis’ e.xposure w fue secured 
of the n'gion aiouiifl Ila in lo Laia^rt.ae The pf<»- 
limin.arv w'a\edeng(hs on (he Inti'rnational scale of 
the lOinphUe Pitkeiing series, and alsti of the Balltlisr 
sL'iies, are summarised in (he following t.iblc : — ► 


I'i< kei MIR Mirici 


R.'itmrr serifs 


St,ir. 

; ('ompulcd. 

Star 

1 'Star 

- Lab. 

653^71 ‘ 

6560*15 I 

656279 1 

± 

■00 

541 t 54 1 

5411*53 : 




4859-07 1 

4859 .15 i 

4861-34 

-f 

'or 

454 »'b 5 1 

4541-62 1 




433^77 

4338 70 [ 

4340 45 

' 


4200*00 '• I 

4199 86 ! 




4099-96 

4100 00 

4101 70 


'Oi 


■I Tli< \*',rve-lonuib of Ha was «smimed in otdrr to d^l'^^nnifK* th« oo4i|)t(0h 
of lh« olhfr cvimp»ncnt. Measures of the Ha comi><jiient wtte 4 tfneott lO 
make, parity on isccoUrtt of ihe small linear dispersion and partly 
of rtl* Wistenct of a imc 6558 6, origin unkn own, 
t ginid wkh Fowler’). enhaiH^ oUrogen line 48^8 Hif in ro tf> 
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le (onsiant Nj,, ‘m Bohi ’s 
\ ihf Plck<*rij)^ s^•ri^■^ 


'fhe fifjst (’olumn contains ni*‘a«ureti wav^If»Rgths 
of the; PU kcring scries in the star, the •second the 
computed vmIucs, the lliircl contains (he measured 
Wavedengths of (he Bahrier series in (he star, and 
the lourlli the residuals, star -iahoratorv, using 
Curtis’s Uave-leiigths. Jn \ieW of (he closeness 
.of the agfCeuietU l>et\v< / n the ohs<tved and coin- 
putedi values, there can be n(» doubt as to the 
tpxisfence of the helium ( onifH/nents of the Ihilmer 
series, and heme no doubt that the Pickeiing series 
h due to enhantcfl helium. 

Using tliese prellnun.iry \s ave-)englhs, correcte<l to 
vi^cuum, tfie value of the 

formula, n N 

ha* been (ompnted fi^r all lines eveept those with 
footnotes, 1 he weighted mean, using in adtiiflun 
, me.tsured wave-length 4^8576, comes out 

N)i«'-438 8()o j, with a tola! range of 168. From the 
■(^'cll-ktiou n formula 

N,,,.- N(. 

M ' xNu 'IN,,; 

arising from the ((a'rcction to Hohr’s simple theory on 
account of the motion of the nucleus, the mass of 
the eleeiroii m,, m terms of the mass M of the 

h}drogen atom comes out Tiie revised values 

t«5J-6 

of the wave-lengths which will jesult from additional 
plates and re-irieasures should give a value of the* 
eleetton mass of a high degree of aecuraev. 

Jfn a riieiit p.iptr (rr<K'. Kov. Soc., A, voJ. <}<), p. 135, 
U)jj) Sah.i lias pr4‘(,li< that at about the stage Oh 
in sl( Hat spetji.i tlie lialmer series disa[)jH‘ars and 
y rephu'ed hv tile Pokering lines 485(), 4tVK 

4100. Retei ence (o his tables shows ih.’it ^he 
tnham’ed Mg line 44 '^^ should disappear at a still 
higher temperature than the Palmer series. In the 
Mi\r u .Sagitt.e the line has almost disappearevl. 

in fact it Ih'is ct(d\ heen gluTgised on one of several 
p^hUes. Ihovever, at fly there are lines at 4^(04 
(Hy) and 4 ; ^8 8 hurther, fly is rdiout sik times as 
intense as the Pokering <'omp(mant. 'Phis non-veri- 
fieatioti of Saha s predation is s^\u((^ 4 \ sur[>rising 
\ when it is retailed (hat (he ni buke, wliiih are pr()l)« 
uhly nioie advamed than () fvpe si, its, show the 
Balmer seiies (f.irk ( )hserv .Uoi \ I*ublica(K»ns, vol, 13) 

. ^ . II. If. ^r.^sKK^r; ‘ 

Dominion Asitophv sic-al Ohscrv aiof \ , 

\i('loiia, n(’, Se[)tenihei ry. 


Radiation and Chemical Action, 

; lh(‘ Pliilosit^hu'i}} 3 f<rgaco/c for Novi'iiibcr, t*i2o, 
Proh Liiab'm.uin has sh<nvn Ifial if Prof. W. ('. 
Lewis’s livpoilu'sts is true, i.e. that the vdocity of .1 
chemic.'d le.iction is i^rofnir tional to the intensitv in 
the sv^teiu ot the ladiation of a wave-length w'hicli 
IS ciairav tel isl ie of the reaction, then in the rase of 
the inversion of cane-sugar hv ddutt' acid, ex|)<>suie 
to the ra<liation f)l the sun should increase the naction 
veUx'ity 5 '•« to” times. 

Recently Prof. I/vvis has suggested that .anv snch 
eirr^t wimld not he true for the londitions under 
which ^uch a te.uiiou Is usu.iilv carried out, because 
the ai'livafing ravs lie in (lie ri'gion of i/<, ruui .it this 
vvoye-length water, (lie solvent, would absorb the 
radiation almost totally in the first tliin laver. so (hat 
the bulk ot the liouid would remain unaffected. 

J>y order tr» test tlu- radiation h) [.H>thesis, paving 
heed to Prof, Lew is's suggestion, the following .simple 




taining too gr. of cane-sugar and 3 65 gr. of 
chloride per litre was made up and divided into 
fxx'tiuns. One was left to stand indoois at 
temijcrature (147*^ C.), while the other was forc^f' 
upwards through four fine jets made from 3 
diarmUer glas.s tubing drawn out (i> the narrowest 
tapillaries; this treatmerV t(X>k place on the roof' hU! 
full sun.shine. The liquid from the jet.s formed 
columns ofbout 8 cm. high, which then broke up ifttOsb 
clouds of small drops, the drops rising a furth^,, 
40 cm. They were allowed to fall, and collected i 04 |A' 
large dish; the (emp<T.atuie of the resulting 
had risen to jq 

Now for the cane-sugar at (he C(*ncentrations 
the {xriod required ft>r half to he inverted is at 2oiP CT^i 
from Lewis’s m<*asureiiuiit of the velocity constant' 
i ox lip 'seconds, or .ipproxim.ifely 47 hours. Oh , 
i^evvis’s hypothesis, illuimnaiiou by the sun shoulid'*' 
rediue this to 3X u> seconds ; heni'e it was reasonable 
to exjx'ct some indication of a more rapid change m^v' 
tile ex[>osed fx^rtion if thi hvjiothesis were (rue. Twp!, 
|X)Iarimeter tubes were Idled, r>ne with the exposefd’' 
IK>rtion, the other with tlie unexposed. The rotatioai 
measured were:- l'nexiK)sed solution, 1306°: expo'setfr, 
solution (measured 2 nun, haler), 1282*^. In other;' 
words, illiimln.ition h\ the sun had liad no appreciable, 
elh'Ct on the reaction velocitv. ' v*' 

'Iln* siz<* of the vlrops in which the one portion hati 
been e\[x>sed was nu.isnrid later by catching drops of ' 
the same solution formed under ihe same conditiorys^ 
on hl.'ick velvet and im.isuring them under a micro* 
scope. 'I'hev were ot f)re(iv constant si;:e, th€i 
average di.imrter hiaiig 0013 I'ln It is thus difhcult ' 
to imagine that (lie absent e of anv elTccf was due t6 
.'dt^tvrplioii by the solvent Further, from Stokcs’6 
formul.'i tile si/e givts an av'eiage limr- of fall^ 
o()8 s< cond, so that the time of expos'ure IS- 
ridiculouslv ample, Foi even if flie railiation density^ 
.'It III hatl been reduced insid»> e.ii h drop, hv absorp- . 
tion, to 1(1-” of its value, which is unlikelv, thetl n 
rough caleul.ilion, .issuming (he iiutli iM the h\'i>0- 
ihesis, shows, that an expiwure fur this time should . 
result in a (lidercni'e in polarimeter reading for the ' 
Iw’o solutions of .ahom \f\ insleatl of the observed' 

It is, of course, realised that this simple experiment', 
h.is no be.iring u|X)n M. Ih rrin’s veisit.n of (he radia- 
tion hvpothesis, in whiih the reavtants are supposed 
l(> absorb siweral quanta of ronsiderahlv longer wave- 
length (h.m i 2/(. But this also ran hi* tested directlv v, 
bv exj^riments. wliich it is pro[x-)sed to eanv out herd 
as soon as possible. T. W. J. Twi.OR. ’ ' 

Braseruvsc (College, Oxford, Oekdii. 2. o , ’ 


Qualities of Valency. 

L\ his article in Siicnee of July 22 (see NAltmSt c 
September 15, p. loi), and in his .iddrcss to Sections'^ ' 
.\ and H of the British .Association at Kdinbur,gff, h 
Dr. Irving L.mgmuir asks us to believe that ' 
sodium and chlorine atoms in sodium cliloride arc / 
never umteci bv a chemii'al hand, i.c. that the sal^) 
is ionised in Us svnthesis .'ind remains ionised undc^k^j^ 
all conditioiih. This appears to be a denial of th^ 
existence of NaCl molecules, yet suclt molecules existb^ , 
in the state of vapour at err. 2000° ('. Are we, th^i’%^ 
to svippose that sodium and chlorine ions are 
togetlier at this temiwrature by electrostatic attractioay'^f 
only ’ Dillicult to rccrMwile witii this ide.a, if it 
applied to salts in general, are (he phenomena 
aqueous solutions of some salts— mercuric salts, 
example-<~^vvhich are attributed to imperfect iphiwitfoa’ 


I I wiHcn are aurtomea 10 impenect jc 

0 i)eniv),nt h.ns been, carried out. solution ?(«. l.iuirf (lt«ani;rea!;e ,«{ ,iqn4t(ct!f!i{ty'j^ ji 



ibJVfes on dilution. Th^s^ difticulties, if they are 
mijjht be removed by reverting to the idea of 
Ctrons acting as binding material in conipotinds 
ble of ionisation instead of supjx)sing that the> 
ve passed completely and irreversibly over horn 
Pbjfe positive to the negative attun and h,ive l>een in- 
into the sheath t*f«th4- latlei. This is not to 
elet tTo\alenev with rcaaleni N, for the e^sen- 
dilTer»‘n<e belueen (he two hinds uf \alen(v ix 
that electrons aie iiansieiable in the one casi^ 
nor in the other. ^ 

^ ft i> iifiparent, howt^ver, that Or. Langmuir regards 
Ptohisation in a wider sense than is usual from his 
Statcnieiu that ■ comiH^unds without covalen^^ must 
.^SOjbwr of tx>Kiiivel\ and negativelv chaiged ions”; 
imd that among such cc>m]X)unds lie places Sh\, 
;bt|&eause the suljihur .atom is sufficiently jxi^itiva' to 
yitdd to the jiowerful attraction of the fluoiine atuius 
Tt)!* electrons. 

Irt this connection I would like to direct attention I 
^tO the unique characteristics of the elements of the 
short pericKl as com]>arrd witli those of the second 
jXTicKl and lollowing jx^riods, and to inqiirr<' 
..WhethcT Dr. Langmuii ’s theorv can afford an explan. i- 
ilOh of them. 

The hydrides of the first short period are inert ccun- 
paired with corresponding Indridos in subsequent 
periods, ('omparc, for example, Cfi, with .Si! {4. 
Why i<? CD* stable and inert, wliile .SiH* is rather 
liOStable and undergoes metathesis w'ith some salts? 
prysumahiv ii is joined to C in melliane hv ccnah'iK), 
while tlie hvdrogcn of silane is “ionised.” Why is 
thi<i so.-" (h>mj)anson of HF wdlh HCl shows' an 
Analogous difference. Whv is I IF so w'oak an acid? 
Certainly not for lack of elcctronegativencss on the 
part of fluorine . If we me to regard HCl as alw’avs 
“ionised,” does covakaiey in tlie case- of fIF gradually 
give place to electrovalency as its aqueous solution is 
diluted and sp cifu' conduct ivity increa.ses, and, if so, 
why? Comj>misi>n of (X’L '^ith .SiCk is equally 
interesting, because CC’I, i‘' analogous toCIL in incrL 
ness and .SiCl, to Sill, in reactivity. Why, (hen, dot^s 
COValencv obtain with one chloride <and electrovalcncy 
with the othiT '' 

These few questions point (o the fundamental 
prob'^'m of the gradation of piop<Tfies of the elements 
in the fXTiixlic classification ; and furl’hcr develop- 
ments of his thf'or\ , vvhi(h Dr. Langmuir proniises, 
b c looked for with great interest. 

, R. M. Cavfn. 

, Ko\al 'lechnir.d College. Glasgow, 

- / Septf'inber 26. 


culc? Judging from the constancy of hv over A 
of teni|X'r»iiures, the latter would appear to. bt Wip' 
more leasonable assumption. d'he rtdatioijlhip 
between v and the absoi bed and t mifted 1 1 equert<iit^ 
would thus be left ojximi. 

On this hvfiuthcsis it is ix>s'»ible to .v^eiibe a simple 
meaning to the Dushman equation, loi rh<' ”perk>d' 
of exi.stenci' ” of the molecule in the actlvi- condition' 
will b<‘ 1 O', i.e. the |K^ritxi ol time cotrev}M>nding to 
(»n<‘ navlemlar vihiaiion. 'I'liis equ.itKm (ould nOL 
hold if the r.jte of chemical dccom|X)si(ion of tlu active 
molecule wMs in am wav different frvxn its tah* of 
I decav, due to tlie omlssivxi of quanta to its environ- 
ment. For if there is an)' difference between the two 
tates, the pf»siiion of equilibt iiini will be disturbed, 
and the number of aiitivc molecules will not be given 
b\ the Maxwell relation. In general, tlie time of 
association of an actlv.ating quai turn (i>f a lower 
frequency than i-) with a gaseous molecule wdll be 
greater than ijv, so that the effect of chemical de- 
ctunposiiion will lower the concentration of the active 
molecules at the steady state and decrease the vcJix. 
city constant, k would in these circumstaiu es be less 
than the value obtained from the Dushman equation. 
Tolman fjourn. A.tr.S., iqi’i, vol. 43 . P- -<»<)) ffndn 
for nitrogen pentoxide that k (calc.)»=*'iqX io-*, while 
K (obs.) - 4 87 X 10 ^ \ 'i'lie ehnngo in k is thus in the 
required dir<clion. The exact agreement obtained by' 
Dushman in the case f>f pluwphine would thus appear ' 
to he acciMnial. W. H. tiARVRK. vJ’ 

I’niv'ersitN (.'ollege, I.ondon. ' 

The Duration of Sunrise and Sunset. 

Mv attention having been accident.dlv diriated to <[ 
this matter, 1 have made observations for the iHtrix>se. 
of comparing (he observed duration of .sunrise tind 
sunset W'ith the duration computed from geographical, 
position and Nautical AUnanac data, and have now ’ 
s<*venty-nin(i complete observations, made rnosflv with 
marint* horizons on Manila JLay, the C'bina Sea, the 
opon JAacific, Vineyard .Sound, and Hu//anl’s Bay, 
with a fewv made with land luiri/on^. rhe view'^ 
points have been from sea-l)ea(h to 1512 metre* • 
elevation. 

Fheie se< m lt> be two types of maiine sunrise artd 
sunset; one, ivjie A, about twice as fieqiicnt as 

1 ■ ' 
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Tko Dushman Equation for the Velocity of a Mono- 
molecular Reaction. 

> In view’ of the discussion at the I'aradav Society 
Oft Septfinlier 28 , it is perhaps of interest to direct 
tioii ti> the Dusiunan equation for the mono- 
filplecular velocity constant (Journal A.C.S., 1921 , 

43« i>- .V)?)- This equation, whore K, 

have tiic usual significance and'e lepre- 
%nts the number of active molecules, is found to hold 
accur.ately for certain monomolecul.ar reactions 
have been investigated^ Of these the chief are 
4ihq' decomposition of phosphine and nitrogen pent- 
Much dispute has arisen as to tlie meaning 

t y. Is this related to the frequencies of the 

gating radiation, or is it a frequency characteristic 

tl^e decomposing' mpleMit 
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P K„ t.—T> pts of fii»nnt sum ise and sunset. ‘ 

Other and accompanied by horizon mirage. Tb<* 
diagrams (Fig. i) accompanying (his k*tt( r, ^ketcIW . 
from photographs obtained at Wocxls Hole, show tltA 
characteristics of the two types, which are descried 
vylth hbtoriT'al detajis m PoptdQr Astronomy {Vph 





NAfVit^ 

2^1 ir, May, 1021) and, with ihenry and nx^thods 
Uj»ed, in ihc rhtlippfu<‘ journal of Snencn (vol. 17, 


, l^y/v Jf vw^fsc ' 4 0 » 


pfr. Oij’J^ii\, lijMi). 

’Ihe finie (^bs^rvAlionj,, made with rtel(l-j^lai.s or 
tylescofx', slop.u atci), and ordiriary watch, 5h<>w' that 
iyith typi? A there is, u/r the uht>le, a slight oxcei*s oi 
ohservs’d duration ovfi tomputed, atnournmg for 
forty-four C/isrs lo 055 jxr Cf^nt. ; a few case-* give 
h'lnali d(di( iencii s. Ihis inav f‘e, [s*rhaps, explained 
hv atUKtsplu rie (lispr rsiun. i\pe H, huwevt-r, always 
gUe« ex( ess, sona time'* remarkably large, even 
2 mil) , or t)h (>♦ r rent , with an awragtt eKieSs for 
tWOntwtwo ras* s nf \j ^ j/<«r reni., which isdifticult to 
ttXpUin. 

Records of (iiiraiiou of Niimisc and •Himsel are almost 
nOna;'\isfcn( , a carctul srauH, with inquiries of 
srA'eral jir(^miii-nl astronomers, has faded to produce 
more til. in ahout h ilf a do/r n, mostly made by f.e 
Gentil at r(Hidi(}ier\ in r/isj whilr* tar his transit of 
' Verms < sp* ditmn, W'lnle he made no such use of 
them, on M-mpufing ilu'V give tesuhs in agteernenl 
with liie abovr It woidd ser-m, perhaps, vvoith while 
for otliMs lo iak( the mailer up .tnd record and jmb- 
Jish at /east d.ite and hour, geographital position, 
n.diire <d lion/on, duration, anti or hvrtn of disc. 

Tile hoii/eii slitiiiid he quitr' level or distant if at all 
irrogul.ir. .N’alurallN, tin be^f hori/t)n is liiat of the 
s(‘a or a large l.iLe; hul I h.'rve reason to boliev<* that 
(he results of ohserving with a distant levfl hmd 
flori^tai might be somelmus quiie extraordinary. 

VVhil<‘ ihe sLiii is the source of light in such «»bserva- 
tions, and the Aa/</r..a/ Ahnamtc and four-plat.c 
logarithms havr (0 he used in the computing, the 
subject IS no! astronomical, hnt m« teorological, and, 

I beliiwc, has to do with temperature distribution in 
the atmosphere. \\ e havi' her-’ one of those residual 
phenomena I lie suid\' (d whieh nurv lead ((» the dis- 
covery of inteiesling facts and which c.m he for- 
^'firdral In .im.ileiii obsincers, the mor<> .and the more 
Widclv s, alien'd I he heller. 

W’lMARD j. KiSlirR. 

Cambildge. Mass., September ry. 



Il Bisexuality in Animals a Function pf Motion? 

J.v Nmii^k of Sepbniher 3 i), p. 1^5, Dr. Orion 
malo''« the inlen'.iing suggestion th.it l)is{evij,dil in 
anim.ds in.iv f>e i.uis.div comietind wuh the devdop- 
meni of a frr'elv moving, .is o()pos<‘d (o the sessHi* or 
Ssluggi.sli, habit Kiwiewing flh' imidencc' of herma- 
phroditism .md hise\u.ilit\ in the* anim.il kingdom, iii' 
reat-serfs the projiosition [uit forward hv Glaus that 
hennaphroditism is foutui must frequiaitlv in fixed, 
parasirii', and sluggisli anim.ds 'The two mcxles of 
rcprodiu I ion may therefore he functions of the <iegree 
of n)'>lor .'Klivitv m.mifestt'd bv anim.als. 

I do not wish to coiriradict Dr. (Ellon's geneial 
proposition, tspiualh .is he iias fi.uned It tent.alivc ly 
and W'ilhdut (ii'gm i, Pul 1 would likt* to jKMtU out 
that in the Mollusca we have an excellent op|Xntmiit\ 
of testing llu’ tiLiih ol the suggt'stion in a single 
grrwip. 1 hr' stu-ptoiu un»us (iastto|>oda are, with 
Home exceptions, hisr'wml ; the ICulhvneuia ai«' r\- 
rlusiveh In nnaphrodue I go not think, howTver, 
that wa' i.m srlia t llm kutliv lumra as excliisivelv 
‘‘ *'luggi''li ’ animals and the Stieptoneui.a as ex- 
, clusiveiv “.active,” 1 he Pulmonata (Euthyneura), 
with tiuii Icngtliv it'.sliv .itlon or hibernation period, 
iTii^ht i>e regal cled ns more sluggish than the average 
FrO«obranch. J>ut other Euthyneur.i which apparently 
do not {fcstivntjft or htbcrnAfe fpf long period cannot 
be regarded mote sluggish ybwi, the S,tr>eptonet»r«u^ 
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viz. the Tmibranchs and Xudibranchs. Havfhfi 
many of the^c afumal» in c.a[>livitv myself, ^ 
testify that they arc- m) loss aLtive ili.in SlreptOlK^^ 
ohseicerl under similar conditions. An Aplysia is 
more sluggisli than a Buccinurn m a Paludestrina» iv 
admit that an intimate studv of the habits of all 
poda is not available, Initi liw' krnovn tacts go to 
ih.it many of the hermaphrodite forms are as 
as the bisexual cmics. Di. Orton may reply that rnspy , 
of the apparently bisexual forms may be liable ,tO 
mttrmUtent hefniaplircxlif ism I b.ive no doubt tHftf * 
pc'rmanc (U and hhermiltc nt hermapluoditism may be,-; 
commoner in the .Sttej>fon<-iira than we imagine, bUt 
all the «-vidence accuuiul.iled over many years goes ta ' 
show that bisexuality is regul.ir and very 
developed among this group. Dining (he last tWQ 
years, f^r example, I h.ive < xamined more than ^ 
hundrecl examples of various spei it s of Paludestrii)(i^ - 
and kindred gc-ncr.i, .and not li>und ;i single hermaphrp** 
dite form. In J’elscneers’s “ Vari.ations et IflUf' „ 
Heredife ( lu-y les MolKisqucs'’ t i()2t)) I hen- .are only! 
five genera cited in winch cxcaslon.d hcrinaphrcxlitisr;^ 
is recorded, tlwMigh dcvubtlcss Dr Orton could add 
fc'W more to the list. , ; 

The suggestion (h.it lu-nnaplu odilism i.s either thei-/' 
direct result of the sedentary habit or that it is iO' 
some w’ay facull .alive foi .iniiUals leading such a mod^ ' 
of lib' is indeed interesting But in ihat case it is. 
dillfieult to see* why it is not found as the exclusive 
mode of rc'production among the Seaphcapixla, thfli , 
Lamellihraneliia, and the Polvplacophora (Chifoos)* 
which are all, on ttie whole, more' sluggish than the', 
Strc'ptoneiii a. Dr, Orton's pretposilion mav well b'6’ ‘ 
(rue of sessile or par.asitii forms, but it scait'cly seerfis 
to Ix' true of animals which ate meredy sluggish. It , 
should be |)ointed out that gre.al dlversiiv of habit 
cX'curs in the various groups c»f Gastropcxla \vbtcb'\ 
might on ,a superficial view, perhaps, be entogorisad 
.as ” .ac'tivc* ” or “sluggish ” .Vhmg w’ith really 
sluggish forms are assiH'l.ited speiaes whicli are active 
svvirnnn*rs, hurrowers, and climbers. Finally, it might' 
be .ask<-<l W'hether Ihe locomotor test is an entirely safa 
criterion of physiological “sluggishness” or “ ac** 
tivily.’’ G (h RoiisoK. 

ZcM>logir.al Dep.arlmenl, British Museum 
(\atnral llislorvh, Octobra* p 


An Algebraical Identity. 

In Nviihf cvf |ulv 21 (vol. 107, p. 052) appears a 
letlc'r from ,Mr. W E. H. Berwick, inquiring vvhetlicr< 
the valuf-s of V, c satisfying the equation 
which .are derivable from Gauss’s cyrlotomic formulfiei^, 1; 
eonstilutc' gener.allv the primitive solution of this eau£W'. 
tion. In replv f have to j>oinl out th.il a comp.arfsoh / 
of Gauss’s formula' (Mathews. " Hreory of Numbers/* 
p. 215) w'ith Kroneelo'r’s formula ’ 

{|(T-hU vT)T'^I[fi -oA'‘)/n(j 

(Mathews, p. 253), where 'D -DT^-q is Ihe primitivjC} 
solution of tills equation, 'V and T heing positivfri- 
shows that::, v are connected with the primitive 
tion Cl. b by the rekuion < ; 

! z ! 4 - ( r 1 




vshere h is the' number of prqperlv primitive claaScSH 
of d«'lcrmin,mt />, Incidentally, it appears that 
always positive and y negative. , . 

' §€^^)pmbet V-" a.- 
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Consciousness and the ‘Unconscious.* 

liy Prof. C. I.ioyd Mohuan, L,1..D., D.Sc,, F.R.S. 
Emergent Evolution. 

‘ Y general consent we ^ive in a world in which 


J 


there ^eemb to be an orderly passage ol 
^^pts. I hat orderly passage of events^ in so 
^kr as something new comes on to the scene ol 
N’ature, is what I here mean by evtdution. It 
aothing really new emerges— if there l>e only per- 
fttptations ot what was pre-exislent (permutations 
predictable ni advaiue by some Laplaceaii calcu- 
Mor)"- tilt n, so lar, there iS no evolution, th(>ugh 
:h<Jre may he pi ogress through sur\ival ami 
jjpfead, on one hand» and elimination on the 
pher. Ihah r Natnn* is to he imduded Itie {>lan, 

(jjpressue ot natural law, on whuh all exents (in- 
fading mental exents) run their course, 
i’rom the point of view ol a philosophy based 
Ip seienc^e our aim is to interpret the natural plan 
if ' evolution, and this is to bo loyally accepted 
ast as w'c lind it. Idu; most resolute modern 
tlempt to interpret evolution from tins point ol 
view is that ol Prof. S. Alexander in his '‘Space, 

Time, and jJeity.” He starts from the world of 
common sense and science' as it seems to he glx'en 
for thought to inl(*r[)ict. In order to get at the 
very foundation of xNaturc he bids us think out of 
it all that can possibly be cxclndc*d short of the 
’qtter annihilation of evc'iits. That gives us a 
wprld of nllimale or basal events in jiurtdy spatial 
Pnd temporal rc'lations. I his ho calls “space- 
time/’ inseparably hyphened ihronghout Nature. 

From this is evolved matter, with its primary and, : 
at a later stage of de\ fOopiTK iit, its secondary 
Cjtmlities. llcic new relations, other than those 
\Vhieh are only spatio-temporal, superxene. f.atcr 
in logical and historical sccjucnce comes life, a 
i.iexv quality of (crtain systems of matter in j 
motion, iiuoKing or expressing* new relations 
thus lar not in being, Fhen within this organic 
ttiatrix, already ‘'qualiticd” (as he says) by life, 
thetre arises the qualit)' cjf consciousness, the 
highest that wc know. What may he beyond this 
m Prof. Alexander's .scheme may be learnt from 
htk book. 

This thumb-nail sketch can do slight justice to 
P theme xxorked out in elaborate detail on a large 
cahvas. The treatment purports to formulate the j the mind or fo 
whole natural plan of progressive evolution. 

FfOm the bosom of space-time emerge the in- 
orjg-anic, the organic, the (*onsclons,' and, per- 
^cfaance, something beyond. And with this suc- 
<?eSsive emerg-enre of new qualities got's (he pro- 
^e,ssive emerg*enro of new orders and modes of 
relatcdness. The plan of evolution show’s succes- 
^jveiy higher and richer dex'^elopments. 

\ ‘Such a doctrine, philosophical in range but 
in spirit, to which, f may perh.aps be 
andwed to say, I, too, have been led by a rather 
^i^erent route— I call emergent evolution. 

to Section J 

' 



I'hc concept of emergence i.s de.ilt with by 
Mill, in hi.s “Logic,” under ilu* cunsidt'raiion <ilf 

hcteropalliic laws.” 1 lie word ” emergent,” 
contrasted with ” resiiltant,” was suggested 
<i- Jl. Lewes in his “Problems of Lite and 
When oxygt'u, iiaving torlain piopeilns, com*' 
bines w’lth hydrogen haxing othci ju t)j)(Ttics/ 
there is lormed water, some of the proper lies cvf 
‘ xshul) are quite dilfrTcnt, ^I'lie weight of the 
( compound is an additive resultant, and c.m he 
, cale'iilatt'd licloia; tlu' ex’ent. .Sundry' other [)ropt>r- 
ties are rx>nsiitulive cmctgetils, which could n<xt 
; 1)0 piedicted in advam e of any existtaii t'xample 
of combination. Ot course, when wo have loafnt' 
what happens in “this” particular instance in 
” tht'sc ” ciicumstanee.s, wc can predii't whnt will 
liapjien in ’‘that” like inslaiK'e in similar cir- 
< unrsianccs. W have leaint something f>f ,thfe 
natural plan ol evt^lution. Wc may also predict 
on the basts ot analogy .is xxe learn to grasp more 
adequately the naiuraj order or j)Ian of evettt$* 
Ilut eouUi xxe predict xvhat will hap})en j)riot‘ tO 
any given instaix'o- r.c. })nor to the (lex elopmcrft 
of this stagi' ol the i voliitionarx plan.'*’ Lonld we 
pi edict life from the plane ol th<‘ inorganic, 
considonsness from tlu' )dane of life.-^ Jn accord'* 
aru'c with the principles of emergent ex'ohilion'^w^, 
could not do .so. 1 he Lapla('(*an (.'alculat(')r i.s herfe' 
out of ('ourt. ' ' 

In Mind. 

lo come to closer (|u.ii't('rs with <;ur sexMlonal 
topic, what do we me.m w*hen we say tliat thi< 
or that is in mind ” r' In a well-krKxwn jrassage 
Jierkekiy distinguished that which is m mind “by 
way ot attrihutx: from that which is in mind “by 
W'ay ()t idea.” bully realising* that (lus should be, 
r(‘ad in Llie light of Herkeley’s adlic'renco to the 
crealixe concept, one may none the less claim fOf 
It validity on the empirical plane where mind b 
regarded a.s a product of emiagent evolution. Tbe 
former, therefore (i.c. what is present in mind by, 
way of altnbulcj, i shall speak of a.s minding, 
latter a.s that x,%1ik'}i is mirKled. I he former int 0. 
character constitutive of the mind- -that in virtuttl*, 
of which it is a mind ; the latter is objective tO 
. mind or for the mind, d'hat which i.s minded 
always implies minding ; but it does nut nt'cessarily 
lollow that mii^ding rmplie.s something minded. 

d he distinction based on that drawm by 
Jk'rkelev may Ixe expressed in another wax. One 
may be said to be conscious in pcrceixing', re- 
membf'rmg, and, at large, minding; ihat xvhich 
IS perceived, remembered, or minded is y\ hat one 
is conscious of. 1 am conscious in attending to 
the rhythm or the thought of a poem ; 1 am con- 
scious of that to xvhich I ,so attend. 1 need Ubt 
then be conscious of attending to l)ie 
though perhaps I may, in psy chological mobdj^ 
subsequently make the preceding prpccss of 
Objeijt.ol thougrbt. . . 
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lJependcnc6 and Correlatiofi. 

On tht'^e terms what is minded js no less mental 
:hai) the j)r(K.{ ss ol rninclli)^'. ilut I that 

word “ < ons( iousiu'ss ” should l:)e reserved fot 
:hat whit h Ih rktdey spoko- of as “jii mind In' wav 
jl attrihiile," or, in Prol. Alexander's wav of put* 
ing- it, as ‘‘a ((iiality ’’ f)t that org'iinisrn wliieh is 
conscious m minding. Anvliow, < ons< iousness is 
tcro in the world. Creative evolutiofi savs: \'es, 
icre in the world, hut ncjt of the world. It acts 
as i^lun vital) into (-r llirovij^di the organjsni re- 
garded as a physaal system; but its source »s 
lij»parat(* order of h< mj; to whidi, in and foi 
tsdf, and (in su h, it jiroperly belongs. It depends 
m the pliysM'al or^'anisrn in a' t hut not in being. 
Mow' tills, I urge, IS a nu’tempirit al explanation 
>f given tacts, but not an empincal interpretation 
>f them as (in my view) science tries to interpret. 
And its cause should b(‘ tried before a different 
tourl of appeal Irom that of science. Hence 
under ('Micrgc'iit evolution one uses the word “dc- 
pt'ndoia e ” in .mother sense, and urges (hat the 
Verv bong ol ( onsc iousness, ns a Cjiiality r»f the 
organism, depiuids upon (or implies the firesence 
of) the (jtialilv ot life as pnor in the natural order 
ol emtfgencc'. If we enumerate successive stages, 
then c onsiuouMiess is a qiiahlv (4) ot c'crtain 
thlng.s (verv complex and highly organised things) 
in this world. In these* same tilings tliere is also 
pyeseul the qualily <d life (3), and a specially 
differmUialed chemical constitution (.»). Hmpiric- 
alh we never lind (4) witliout (4), nor (y) without 
(^)l and w(' evpiess this b) saving that c'onseious- 
ne!fs flepi'iuis on (or implies the presence of) lite, 
und that life* depends <;n a speci.ihsed kind ol 
Chomii'al constitution. It is an irreversible order 
of dependence. lUit theic arc* thing's, such as 
plants, in which we lind (as l^ commonly Jield) 
life W'ltlmuf I onsciuiisncss ; and other things, such 
ns niineials, m w'hich there is c'licmic'al ccm^iitu- 
tion (not, of course, "the same'” chc-mical con- 
.stilutjon) without life, h'lir (hermore, there sc'oms 
to have been a time whcui c'onscjousness had not 
yet been evolved; and an earlier time at which 
lito had iicv existcnc'e. jlm this or that cliemic'al 
constitulion is itself an emergent ((U.ililv (2) ol 
certain things; and iliere was prolvably a yet 
earlic'f stage of evolution at which even this 
quality had not yet emerged a purely phvsical 
6lage (i) at whieli (let us sav ) electrons alTorded 
the ultimate terms in relation within physical 
events, c’ontinuously changing amcler eleetro- 
nntgnotie (.md, of comse, also under spatio-tem- 
poral) relations. 

1 here is ek‘,iil\ nothing in the foregoing thesis 
which necessaiily precludes tlie further con.sidera- 
,tion of the same c'vents from the point of view of 
creative evolution. 'I'he cpiestions : What makes 
emergents emerge.*' What directs (he whole 
Course of emergent evolution?-- these questions 
and their like arc t/icrc quite in place. Further 
more, as between emergent thesis and creative 
antithesis, Kant*s “Solution of tite Third Anti- 
norfty t[rtay afford a guiding clue. ^ . 
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The Quality of Coi\sctousness\ d > ; 

Before proceeding further certain prclin[rirtjij 
questions mii.st be briefly (onsidered. First, 
there progre.s.sively emergojnt evolution in edi 
sciousiiess? It IS a ((uestion of cardinal impOt 
anee. My contention is that such c'volution obtaii 
in both aspects, inner ai’id outer, the oite in correli 
tion with the other, 'ibis me,ins that interpret) 
tion under emergent evolution is applicable 't 
mental no less than to ncui-mental events. 1 
other words, there is just as much progres.siv 
emergence in ihc^ inner ccr psvciiical aspect t 
organic nature as there is m the outer or phy.sil 
logical aspect. Ibis is the kevnote of menti 
evolution throughout its whole; range. 

I regret here to depart from the conclusion ,1 
which Prof. Alexander has been led. Take sue 
episodes in our mental life as seeing a rainbov 
hearing a musical c:hord, partaking of woodcocl 
dipping one’s hands into eoed water. In Pro 
.Alexander’s interpretation (as I understand 1 
percipient consciousness, in each case, differ.s onj 
in w'hat he .speaks of as “direction.” That alor 
is enjoyed. All further difference in one’s cogn 
tive experience on these* stvcral occasions is dt 
to the difference in that non-mental set ot event 
with which one is then and there compreseti 
Kven feeling, ns affective, is not itself enjoyet 
Feelings are objective experiences of the order ( 
organic “sensa.” rhey are not in mind by wi?l 
of attribute. We are ( Onsc'ious of pleasure an 
pain blit are not dilfeicmtially conscious in rccei^ 
ing them. Consi iousness is here just compreser 
with certain phases of life-process 'I'hiis, for Pro 
Alexander, consL iousness, alike in sensor 
acquaintance*, m [lereeptiM* c'ognition, and even i 
fcclmg pU'asiire or the reveise, is itself undiffei 
entiated (save in “ direction ”) ; .all the difforenti? 
tion is in the non-ment.il world (hi'vond us t 
within our bodies) vvhic'h is experienc.ed and whic 
transmits its characters to .a r(*('ipicnt in whicdi th 
rather featuri'less f[ualily <>f > onscuousness ha?» 
emerged 

f Ain.vt loiis'uci.v' (uid liujoynivnt . 

Thus far the word “ consc ious ” is used in 
broad and comprehensive sense that was almost 
univer.sally acecpti'd a generation ago. Hut iO; 
accordance with current usage we must now di^h 
(inguish consciousness from the unconscious, t. 
happen to regard the word “unconscious” as , 
peculiarly unfortunate chosen as it is on 
lucHs a non lucendo principle. But let that pass-v 
riierc it is and wc must make the best ot 
seeking to penetrate its dark wood. Under 
older and inore comprehensive use, consciousness; 
may he indefinable. As in the case of spatial Ofy. 
of temporal rclatedness w-c have got down 
something that we find, rather than to sometHif^A^^'j 
that can be strictly defined. Hence one has flyt 
proceed by indicating instances that fall 
the inclusive class which we so nan>e. The 
tion is that, in the comprehensive class 
used tp cpi^ri^ uftdef 
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it ii> now thoug^ht desirable to make two j 'Oiis is beyond my preset^ scope* 1 \vant;t^; ftig 


the unconscious and (6) the con- 
idekss. There is call, therefore, for the indication 
;>f some criteria which shall ser\e to dislinguish 
the one from the other. Here delinitioa is iv- 
[juired. And since tlie unconscious is “sened 
^vith the negative preli-'«^” it is clear that the 
criteria wc seek must distinguish by their presence 
die conscious from the unconsciou.s in \\ hi<'h these 
:riteria are absent. Under what beading, then, 
irc we now to place the comprehensi\ e class in- 
duding both (a) and (b)? 1 suppose we mav call 

t the t-lass of ps>chical events -as distinguished 
from pli>sical and physiological events. l>ni \\(‘ 
still want some convmiicnl noun which we max 
i^alif) Iw the adjectives ‘"conscious” and “un- 
conscious.” 1 borrow Irom Trol, Alexander, and 
adapt loi mv present purpose, the name “enjo}- 


farAer down so as to gel at wdiat, as I 
underlies ills meaning, and thus to put what h 
ha\e to submit in a much more general 

1 want, if possible, to gel d(ju n to what Uie^ 
IS in the most primitive inslancxs t)| eonscHiusUc^iS 
— ^i.e, right down to that which i. h.u au( i ises th^m 
as sudi. 1 believe that tlieie is alwaxs m addition 
to that w'hich is immediately gixtn (say under 
diiect siimulaliun in sense .*w areness) some ' 
measure ut revival unit expeetanc), begot ti-n of 
prexiotis behaviour in a substantial!) smnLit situa- 
tion. C\>nsciousncss is always a mat let ol the 
subsequent occasion, and ulw<i)s pi esuppo.ses gi 
precedem occasiim. In other words it is the out- 
come' ol repetition; and yet, paradoxieallv , wijeii. 
It comes it is something giuiuinely new. But this 
is the verv' hall-mark ol emergence. J luit is wliy 


I’crhaps the chid objection \o the ( hoiei' 1 Prot. Alexander and 1 speak ol consciousness 


k ibf this word IS that it must be understood as 
including what is unpleasant no less than thiit 
■ which is pleasurable. But as I « annot find a 
belter, and am loth to coin a worse, 1 <isk U'axe 
fo use this word “enjoyment ” to inelude all that 
"has i1k psvchicai oliaraeliT or aspect 1 legard 
the einpliasis on affective tone which il suggt'sts 
as a point in its lavour. 

Ou these teriii.s there fall within the eomjiro- 
hensive class ol enjoyment tw'o sub-classe.s ; 
(aj unconscious enjoyment and (/;) conscious 
enjoy meiit - the. iallcr marketl by cetiain diller- 
entiating tntciia. 'Uu* question now arises: Is 
the distinetion between the conscious and the un- 
' conscious just the same as that which is olieii 
^drawn between ‘’above tb(' ihri'sbold” and 
“below th(i threshold” (supraliminal and sub- 
liminal).'' Or, it they are not just the ^ame, is 


an c'meigent qu4ilily. 

J.et Us an.dyse some siinjile tirst o< casiun-- that 
on whiih a chu k behaves to a lad) bud will serve. 

1 he eve is stimulated fojm a di.stance with act:om- 
panving eujoyiuenl (</j. '1 ho chick resjionds by 

approaching and pecking witli ('njoyment in be- 
having (h). Phere follows t'oniact stimulatiori 
with its enjoyment (cj ; and, theicon, behaviour^ 
oi rejection with its enjtiynienl (d). Wc 
have thus, • as I interpret, a biologically 
determined but orderly sequence allording 
successive motles ot enjoyment u, h, c, d* 
vSo far the prc< edent otx'asion. On a subsc* 
quent occasion then' is (<t) as lx fore in jirC- 
.sentative form; this is immediately glva'ii in sen- 
sory acquaintance. But (b, c, dj are also “in 
mind -niedialcly or m re-pri'sentativc gtiisc, 
under revival, as what Prof. Stout (xtlls “mean- 


th<?rc Midi dose and intimate alliance that we may 
still say that all that is supraliminal is (onscious 
and 4ill that is subliminal is unconscious? 
/Whit I wish t(j suggest IS that the line between 
auprtUiminal and subliminal need not be coincident 
with dial bc'twcen conscious and unconsdous. 
‘ThcM'c are, 1 bdieve, inodes of cnjovmcnt both 
conscious and unconsi'ious in the sujjralinunal 
tield. But tins reojx'us the main (juestion ; W hat 
are the dilTei entiatmg criteria of the consi iou''? 

' ('ntcria of Consc tou.siiess . 

A;^k the plain man what he means when la 
speaks of acting eunsciously and he will probably 
reply: “I mean doing this or that witli some 
in^surc of intention and with some measure of 
^.j^tention to what is done or to its outcome. 'I'hc 
i^phasis may vaiy; but one, or other, or both, of 
^hese characterise action that 1 ('all conscious. If 
l offend a rrtan unconsciously there is.no intention 
to give offence. W^hen a I'yclist guides his 
^l^achinc unconsciously he no longer pays alten- 
’'tion to the business of steering, avoiding stones 
the road, and so forth.” Now if this correctly 
^/egresents the plain man’s viewq it is dear that 
consideration of his attitude would involve 
of of attention, 


ing.” We have therefore (under .m analogy) on 
the pre‘edenl o(('asion the notes a, h, l, d, struck 
in se(picn('<'. W’e have on (he subsequent occa- 

sion {b, c, J) rung iq) by (u) thiough a- 
“ mechanism ” providi'd psychicallv and nt'urafly 
in tlic instrument. And when tlic nolis (a, h, r, 
d) thus vibrate together they have the emergent^ 
<juality o! what (;ne may spi'ak of as the chord uf', 
consciousness. 

What is there, liowever, about ibis emerg'^nt: 
<'hord which dilfei I'nliates it fiom the precedent 
sequence of notes a, b, c, d Il must be 
thing psyehic.il in its nature. I suggest lliat the 
revival carries with it a specilk' mixlr.' dI nevfr 
enj(»)rnent whxh may be called ” ag^ainni'ss ” ; tlmt 
which affords the basis of fell recognition. Thr^C 
is also something equally new in expectancy. 
That this is (so far as our own ex^x^rieni'c testi- 
fies) a factor m the chord of ( (msi i(nisness is, J 
should suppose, scan'cly open to quest icaw 

Now whereas on the precedent (.xxasion At fn 
behaviour unconsciously directed towards that'’ 
from which stimulation arrives tliai dHermirtCoS 
the order b, c, d as sequent on a, on the subse- 
quent occasion it is the “meaning ” (b, c, d) wbjch 
then consciously determines the direction of bfe- 
bavipur, This cent<iring of “meaning”, on 
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to txrhayiour wds tJa th« prtajdent oec9$ioa 
yAC0o»aousiy directed b the basts of conscibu^ 
reference lo an object. 

The chara<.tcri.sttcb, then, of a (hord of cou- 
scioUi»nt*'>,*, arc revival with ccxpcctuiKy anti vvith 
^con>ctou.'^ rclcrtijcc which anticipates, and, 
through aniicjpaiioii (thus lorcstaliuij^ the »'v<;ntj, 
may endorse or inhibit, the iurllter course ot 
behaviour, .And its cmcr^H-ut character, as chord, 
muiecs consciouhncss, not niercl) an adcbtivr* blcno 
of consiitucnl tones ol enjoyment, but {tti litown* 
lorcible emphasis i;n a whoU) new quality) 
star.” (C f. Aht I n/^'/cr.) 

1 have thus lai (leak wiiii the criteria of con- 
«ciou.<inesN (ui the lines of uhat 1 conceive to be 
its evoluuonaiy genesis, 1 must now ask whether 
thttse tnt»Ti<i Kvivai with cxiH'ctancy and refers 
ciicc- <lo noi eli.u .ic terisc wliat we camimonly 
regard as coi.sj ions enjoyment in our own adult 
lile. M) own exja riein c is consonant with the 
outcome ol ^o netK treatment. And I would ask 
others d there is not in our current consciousness 
always some measure of l< lt “ agatnness ” carried 
over (kjiu I he pasl in revival, and aiw^avs M>rne 
measure of “ < omin^’'iiess ” m expectancy, I 
Would ask vvhetlier there i> not, as cssenfial to 
consciousness, some leaning hack on previous ex- 
peripni e, some li anin^^ forward to that wdncli the 
future has in store. Is not this what M. Herj^son 
mean^j (I do not say all that he means) when he 
speaks o( <'oi)s( K^usricss as “a hvphen ” linkinj^ 
past and future? 

Lci'ils of l^syihical fuli juration. 

In our normal life mueh integration proceeds 
on the rellcctive level- that ot rational thou^dit 
and \oliiional i onducl. 1 he older t>hiIoso()hers, 
with some vaiiaiion of terminology, nrged that 
the dilfereiK e between tins rellei.dve level and the 
perceptive level bi'lovv it (e.g. in Descartes’s 
animal automatism) is one not only of degree but 
of kind. Tile diller<tnce, thev said m elfeet, is 
radical and absiilutr*, demanding inetempirical cx- 
planatiou. Unis the word “kind” carried a 
definitely metaphysical implication the inllucoce ol 
which is still with us to-day. Hut ajiart from this, 
ns a matter of Irankly empiriral desetiptiou ot 
whut i'^ tonnd, it was their way ot expres.sing 
whal I seek to ('xpross by saying tliat reflective 
consciousness has a new' emergent quality-- that 
which i haiaeterises reason as distinguished from 
perceptual intclligencre We have, however, the 
one vvmd ” ( onsnousness ” tor both thes»* levels. 
But wilhm the more comprehensive suh-class, 
comprising all instances of ronscioiisness, we ma> 
distinguisli two suli-classes subordinate therein, 
(i) that of instani'es of reflective consciousness, 
and (ji) that ol instances of non --re flee live con- 
sciouMiess. Both sets of inslanees have the 
criteria of eon.sclousness. But in (i) there i.s a 
further differentia in that “value” (in the tech- 
nical sense) is referred to the object of such re- 
fl< 5 Ctive thought. There is then, on this view, 
refltjctive iotegration, and. thero is. alsr>. non* 
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reflective or peirceptive iniegration^ each oq its 
appropriate level, and each in its distinctive 
conscious. 

In dealing with the .supraliminal Held it seemi. 
to me imperative to distinguish according to the 
mode of origin ol the integration that obtains 
therein, \\ c must ar>k ; How lar is th® 
“form” which it assumes (jii) the outcome 
reflective integration; (n) the outcome of unr^-- 
llective or perceptive integration; and (i) the 
come of the integration in the subliminal uncon- 
.sciou.s to which as living beings we are heirs? If 
1 am right in regarding (u) and (m) as succes- 
sively emergent qualities of t onseiousuess there is 
somewhat of a leap ( thong ii no lireach ol con,* 
tinuity) from (i) to (li), and from (n) to (iii). There- 
is alvvays something more (involving new 
in new' lelatiims) in the higher-U vel emulusion than 
IS contained in the low r r-lev el premises. 'I'his ■’ 
is the cardinal pnni'iple (>l all emergent evolution*,'- ’ 
Without this there would he nothing really new-f*- 
merely a re.shuflling of the old. 

Arc there i'ncotisnons and Jdeeny 

In the interpretation to wlmh 1 have been led 
unconscious enjiMment (nut neie^s,irilv involving 
uneonscious images and ideas) is no 1( ss inte- 
grated than IS the system ol phv siologieal events 
which gives to hie its emergeni qiialilv. If the 
analogy be pcrniittevi, just as m the (diy siological 
sympliony of life there .ire ihord.s and phrases 
and motits, each wall an enwTgeni eharaetcr of 
its own (t'.g. the pait jilaved l>v the instrumcats^ 
of the reproductive sub-s)siem), so too, m the 
p.sycliical syinphonv o( luiconsuous enjo}'inent 
there arc correlated i hords, i)]iiases, anti motiks. 
And all goes well so long as dm* balance and 
harmony are mainlaiiicd in the orchestral [perform- 
ance, no matter what instiuments plav a dominant 
p.ut at the tune being. Hut nneoiisLioiis I'lijoy- 
nicnt is pnmanl) inlientai jisvihiial music cor- 
related with the outcome of lite-inheritanec. I - 
entertain little doubt that the lilc o( animals,^ 
could we onl) tecl its inner aspect as they them- 
selves do, is hrim-hill of a riili music of pneon- 
srious enjoyment. As I vviilc the swifts are 
wheeling and shrilling^ m the summer air. Am I 
wholly wrong in im[HUing to them an integrated 
form of enjoyment winch is theirs on a basis of 
inheritance? Perhaps even sympallmtic natural- 
ists fail adequately to realise to what extent ia 
animals the business ol lite as such, with further 
life as its wage, has also its psychical reward Jn 
enjoying so fully tlie [xu forma nee of life’s job. 
.Vnd (his reward in the enjoyment of doing is in-^ 
herited with the ability to do. A behaviourist ■ 
interpretation of how it all comes about is, 1; 
believe, perfectly sound in its way. Not in what , 
it emphasises, but in what (among extremists) it 
ignores- -a p.sychical factor — docs it seem to me 
to be deficient. In us at any rate the presence ol 
enjoyment is undeniable. And though it is 
readily caught up into consciousness it still 
I think, the matks of; jts qncon^ious 



WJiat poet or Uie artist tell us? Docs 

he claim that what spriuijrs up within him — if 
it be in truth (he may add) in any valid .sense his 
— H quite inexplicable on what he regards as 
psycholoj.,ncal principles ? And if ps\ chological 
principles deal only with conscious integration he 
is right. His poetry, efir his art, is not in its 
essential nature the outcome ol perceptive or re- 
licetive integration. Its well-springs lie deeper 
tfian that in the unconscious. He rightly afhrm.s 
that the real thing in all true art is beyond his 
<?onscious control, thong 1; tht* means by which it 
expressed must he learnt and may be bettered 


by thought, This*j« eoshrm^ in 

v^ro : Po^Ui nuscitur non fit. And even 
who can only appreciate^ his work, may it bu! 
said, with a touch of paradox, that enjoymiltdi 
art becomes rctlectively conscious in critici^T 
i This need not mean that the critic t njo)s poe^try • 
j any the less for the combination in higher 
I gration ol uncon.scious and c()n.sciou', t'lijoymfeut; 

I What it does mean is that the glad ncAcness and.* 

I glory of surprise lies in the poetry ami not in (bfe 
I criticism. Once again it must lu* said ihat it 
[ the Iresh unexjiectedness that is still iJie hall-mark. 

I of the unconscious. 


The Afire of the Earth. 


A lthough it cannot be claimed that the 
joint discussion on the “ Age of the Karth,*’ 
at the meeting ol the Britisli Association at Edin 
burgh on September leil to the complete 

reconeihation ol the \ie\\s oi the various .sections 
of the Association repri-simteiJ, there cniuld be no 
doubt cum oruing the extraordinarv inteiest taken 
in it, Members desiring mlmissjon over- 
taxed the capaeity of one of the largest lei ture 
theatres in Kdinburgh, and .shortly after the all 
too short discussion one might overhear in the 
streets of the <:it)‘ the remark, “ They haven 
settled it yet " It was quite evident that it vva.s 
a good thing, if merely lor the dis.s(*mination of 
modern ciews on the subject, that authoritative 
representatives of each science should address | 
the same composite audience of physicists, geo- ‘ 
logists, biologists, and manv who would claim 
cbone of tlies<* descriptions. i 

I't was not surprising that the starting point ! 
of all the speakers was (he inadequacy of Lord I 
Kei\n*n’s estimate of twenty million years for the | 
age ot the sun, i.ord Ravleigh, w liose lucid 
Oj^cMig- oi ih{^ dismission will long be remem- 
bered, 'evidently believed that Kelvin had covered 
his estimate sulhcientlv with the proviso concern- 
ihg sources of solar energy other than gravita- 
tion. .Such sources, /.c. radio-active material.s, 
Kelvin was unaware of, but we now know them 
to exist in the earth, and must presume them 
also to exist in the sun. Lord Rayleigh pro- 
ceeded to develop hi.s argument for arriving at 
the age of urnnium-lKmring rocks from considera- 
tions of the uranium-lead and helium which they 
now contain 'I'hc order and rate of radio- 
active disintegration through the series from 
uranium to l(‘ad arc known with considerable pre- 
cision ; helium also i.s evolved at a definite ascer- , 
^tained rate. An examination of the amount of j 
fcad now present in uranium minerals enables j 
the time when disintegration commenced to be 
specified, for the lead in the rocks in question 
itfOves to be not ordinary lead but wholly that 
^li^ope of atomic weight 206 which is necessarily ! 
'ftSMociated with the decay of uranium. Thu'> j 
found in the pre-Cambrian rocks at 
coataiftSi of atomic weijfht j 


ao6o6; the lead-uranium ratio i.s o 113, and this 
points to an age ot 9^5 million vears,.Lipon the 
assumption that uraniiiiu and its products have 
alway.s doc.i)c(i as they do now. Ksfimates of age 
can also be made by measuring the (ontent m 
rcM'ks of that other product of disintegnition-— 
helium- - aliliough leakage of this gas makes the 
calculation less reliable. Allovving lor this, how- 
ever, tlie indications by helium content are 
geiK'rally < onfij‘matory of those given hy the, 
uranium ratio. 1'he.sc methods can Ixi applied tO 
younger formations of rocks, thus obtaining tht 
approximate ag'e ol each. 

Lord Rayleigh pointed out that Prol. FI. N/ 
Russoll, by a])plying t)ie aigument statistically 
the earth’s crust as a whole, arrived at (he pcrioc( 
HxkP vears as .in upjxT limit —this being $\x 
times longer than that of any individual rock 
yet examined. He ('oncliidcd by giving a period 
amounting U) a nuxleratc multiple ot 1000 miJlipO 
years as the probable duration of the earth*8 
crust in a condition suitable for the habitation of 
living' beings. J he ladio activ e inv(‘StigatiOt)$ - 
leading to this conclusion are supported by othiein 
physical and astronomical evidence. " ' 

l^rof. vSollas, who followed, made merry oil 
behalf of the geologist, “newly enriched” frojfhi/ 
a “ bankiijpt ” with a “ mere score of millipo^ 
of veai.s” to a “bloated capitalist— with 
millions in the bank than he knew how to dispo^ 
of,” Within broad limits, he said, geologiftt®^ 
w'ere read}' to leave to the phy.sicists the 
calculation ot geological time. Some geologt^U, 
notably the brilliant and lamented Barrell, hid 
already begun to rebuild their s<aence on the mag- 
nihed .scale. For himself, he preferred first ta» 
make sure that the new radio-active dock wa.s not 
as much loo fast as Lord Kelvin’.s was too .slow/’ 
In (his connection Prof. Sollas dir(*ci( tl at tendon, 
to l^rof. July’s examination of the “ pleorhrplc 
haloe.s ” occurring in uranium-hearing black miCa> 
These haloes, which are formed l)> the a-rays , 
pelled by uranium in the various stages of Jtd 
disintegration, are found generally to have ran^8 
consistent with those obtaining in modern 
The two inner rings, however, form a notable 
iadteating greater than. 




and i’fof. Joly'« cont'Iusion is tfiat 
in Cakdonian times there existed a metope of the 
uranium whu h we now know, with possibly v'cry 
different prof>^rtics. If this is taje, the uranium 
clook has not been keeping uniform time, and the 
a^^’e of the earth (annol be found by pre- 
sumini,-- that Jt has doru- so. 

Prof. Solla.s pro< ended to e\plain and rriticise 
the arf^^uments vvherel^y ^eolo^dsts are seeking to 
modify estimates of a^n basisl upon sedimenta- 
tion, sea .salinity, aitd denudation, so as to bring 
.them more in aecrjrdanLe with radi<j-a<'live and 
oHjer pfi\si('al ral( Illations. flc < videntlv eon- 
"^Sld^jred these nu^fiitu ations not r)nly prenriatiire 
'(f^ reasons givtui (‘ailierj, ))ut to some extent 
UdIOUncl. (ieologists, lie said, are not an un* 
^'divided farnilv, .and proceeded to dissent, in 
arjtkiptihon, from th<' \ lews of Prof. |. W'. 
Gregor) , ^ read alUrwards in alj>straet, owing to 
hk rt-g rei table aliseiire, bv Prof. Jehu. 'I'hc 
necessity tor inodilioalion of the fuindred million 
yv‘flrs or so, based on the original salinity 
^lrgume^l, was -l.ited hv Prof, (irt'gory to 
bn due to (Mlain omissions and unttaiable 
assiun])tlons. li was assumed that the sea 
was otj^inall) frt'sh, although th(‘ oldest 
fauna, the C'ainbuan, has marine eharaetcristu's, 
and no allowance was made* tor large supplies of 
sodium r hloride raised by magmatic waters from i 
fH'neath llu* larth’s surtaie. Denudation also 
was su(i()Osed to 1)(* uniform, although it was 
\ery improbable that this had been the (’ase. The 
earth is now undi'r the intlueni'e <d a time of 
quick movement, wlureas forrnerh it had alter- i 
nated between limes ot repose and aetivity, ow'ing 
,tO'deform<iLions \vhi(h it had undergone, (Om* 
cannot retrain from (pioting Prof. Sollas’s eom- 
fUent that “we must no longer pietpre a lime 
when the earth was ' voung- and wantoix'd in her 
prime,’ blit must snpposi that slu* has c\rhang-cd I 
the passive indolence ot voiiih lor the tierv activity 
of old age ”) Altogether Prof, (iregorv ('on- 
sidcred that the hest-known geological estimates [ 
might safelv h(‘ iniiltiphed ten- or twenty-fold, llius i 
bringing tfiem into line witli the phvsual evidence. 

Prof. Iwldington hroughl lorwaol inferesimg 
evidence based on asi ronomu'al observations. He 
(j[eserih(‘d the ol)s(’r\ed heliaviour (>f certain vari- 
able stars, o( wliieh 5 C'ephei is a tv'])ieal exainj)le, 
lo which there Is strong reason tor supposing that ' 
'tbe ftuvtualioiis ()| intensity are due to some in- 


I trinsic proj^rty of the star, and not tC> 
influence. The observed change of period 
a few days) of 3 Cei)bei has been proved by a long 
senes of measurements to amount to 008 sec. p^r 
annum, or 1 per rent, m 58,000 years. If the 
periodicity is associated with '' pulsation” of thb 
star it will be related al€o to the density in such 
a manner that the density of the star is ehanginj^ 
at the rate of 1 per cent, in .jq.cxx) years. Froip 
considerations ot the luminosity of the star--a 
red “giant ’’ it wimkJ require an increase of 
density at the rale of i pi r (cnl. in forty years to 
[)rovide the necessary energy ae(a)rding to Lonf. 
Kelvin’s gravitational cc>ntraetion hypothesis. 
VVe may conclude (i) that the star certainly has 
sources of energy other than gravitation, anti 
(j) that Lord Kidvin’s time ,si ale should 
lengtliencd in the proportion jq,ooo ; 40, or about 
700: I, at least during this stage of its (‘volutioh.' 
A considerable factor of the same kind would be 
required for the sun also, even though its evolu** 
lion has progresserl much lurther, so lliat it is 
MOW' a “(hvart ” star. 

Owing to lai k of lime it was not possible 
for Dr. H. jeffrevs to taki' a verb.d part in the 
(lls<iission, and Ins remarks were communicated 
afterwards. lAr. jeflows’s i alculations are 
based upon two distinct considerations : (j) the 
temperature distribution downwards in the I'arth’s 
crust, taking into ai count the radio-active con- 
tent; and (2) the tidal iheiuy of the origin of the 
.solar system. It is not possible to do them' 
justice here, hut \\c pioposc to publish them in 
a latiT i''sue. both theorifs lead to the 
(‘stimato of approximati ly 2/ 10'^ vears since the 
solidification of the e.irth's iiusi, wlnrli is jn re* 
markable agreement uilli (he- results of other 
physical methods. 

Sir OliviT Lotigi*, in a fiw words at (he end of 
the disenssion. pleaded for justiie to Kelvin, 
who'.e ('akailation >peciru'allv assumed that “no 
simrci' of energy other than gravitation existed.’* 
But Dr. Dear, with a i.ire eloquence which de* 
lighted the audieni'c, would not let the matter 
rest then', Init asserted that Kilvin arrived at his 
t wenty-million-year esiim.ile bv three distinct 
imuhods, and reg.irded it as imaltei.ihkc 

In (dosing th<‘ discussimv the president, ProL 
(). \V. Richardson, laid strrss upon the uvvcssity^ 
toi further isiretnl evperlmimts for the final 
elucidation of the problem. 


The Constitution of Molecules. 


joint discussion on the “C'onstilutlon of 
. Moka Ilk s ’’ hv Scf'tions \ and B ot the 
British Association aroused great irUerost, and 
the audience, which filled the large meeting room 
tp its utmost (.ipaeity, included many visitors from 
Other seetimis. Dr. Irving Langmuir introduced 
the subject with .1 clear and attractiv e presentation 
of the tfusvry which is associated vvitfi his name and 
w^th that of Prof. G. N. L evvis- As originally 
published, this theory ^pended on u rather large 
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number of arbitrary assumptions, but it has since 
been greatly simplified, and now involves only the^ 
three postulates described in Nati kf of Septembet^ 
15, p. 101. 'fbe first cvf these postulates, accord-;^, 
ing to which the elec trons arrange themselves 
the atom In definite layers of 2, 8, 8, 18, 18 
52, is sometimes in conflict with the third, whic^] 
requires that the residual charge on each 
and group of atoms should tend to becom^yai^. 
minimum, and b;y giving ^ greater , 



or td idther ft U possible t6 brings th^ 
najority of coinpoundb within the bchenie- This 
K>ssibility, whilst making^ it easy to find an ex- 
>lanation for a variety ot faet.'i, is an obstacle to 
he establishment of the theorv on a firm physical 
)asis. However, Dr. Langmuir is engaged on 
he quantitative examiiu^tioi\ of the consequences 
>f the suggested distrilintion of oleetrons, and the 
)rogress made since the original publication in 
[919 i.s so great that a still closer approximation 
o chemical fa<'ts may be exjK^'ted with some con- 
idence. One theoreti( al prediction, that of the 
;alt-like character of lithium hydride, wa§ men* 
joned as having been confirmed by experiment, 
ihd thl.s confirmation is of some im|X)rlance. 

Dnlikc the Bohr atom, which is based mainly 
m the phvsical studv of radiation, the Langmuir 
itom finds its cliief justification in its power of 
iccounting for chemical facts, and its 
)resontation is almost entirely non-mathe* 
natieal, so that it should make a special 
ippeal to ( hemists. However, the di.scussion 
vhich followed the opening address approached 
he subject mainly from the point of view of 
, physics and (‘Icclro-chcmisti y, few chemists 
naving vet considered in detail th(‘ {scaring of the 
theory on organic or structural chemistry- The 
awakening ot a greater interest in the subject of 
valency among chemists is likely to be one of the 
most useful results of the discussion, since the 
unsatisfactory position of the existing theories is 
well known, especially in regard to inorg-anic com- 
pounds, and the tlillkuUics have usuall) to be 
€vnded rather than met in lh<‘ presentation of the 
subjec'f. (Jn Dr. Langnuiii 's \iew', it is incorrect 
'fo write siriictiiral iornnila.* lor inorganic c<.)m- 
poimds sui'h as salts, ai'ids, or silicates, by using 
the same system of bonds as for organic com- 
pounds, eIo( tro-v alciK ) , which is represented by 
an elrsMron passing tiom the sheath of one atom 
to that ot anollna, being cssentialh' different from 
covalrncy, repri'sented by the sharing of a 
duplet ” of electrons 1 )> two atoms. This di.s- 
titKtifin is an important feature of the theory, and 
i.s verv nig(“nioiisl\ applied in the explanation oi 
the structure ol moloc iiles of diver.se kinds. 

Prof. Smilhells, whose interest in the matter i.s 
that f>f a chemist, exhibited a series of models of 
fitoms and molecules which went far to make the 
suggested arrangements of electrons clear to the 
4>udience, models or photographs of models being 
almost essential to an elementary explanation. 
Prof. W. L. Bragg showed how the X-ray 
analysis of ( rystal structure leads to the result that 
ieach atom may be regarded as occupying a 
sphere of measurable and constant radius, a con- 
chision which is entirely in harmqny with the 
liltructurc of the Langmuir atom. On the other 
jiand, he mentioned new evidence of an important 
character, derived from the diffraction of homo- 

P neons X-rays by atoms. As X-ray analysis may 
used to determine the position of atoms in a 
*9pace lattice, so a further refinement of the 
lead^ to conclusions as to the arrangement 

r- 



clustered together in the inner portion 
sphere lk cupied by the atom, that is, close the 
nucleus, whereas the Langmuir structure, as 
present assumed, requires that the number fJlrf 
electron.s slunild he greatest in the outer shells, 
Another dilliculty arises from the s(»itic clttllV 
acter ol the Langmuir atom. Plot. Partirtgton^ 
brouglii lorward evidence from llio molecul^T 
heat.s, which may he derived theurrtically frolit 
a dynama alum of the l^ohr t>p<‘. but 
inconsistent with the arrangement which has boen 
adopted to account for chemical valency. Sif' 
Oliver Lodge, however, welcomctl the remark of 
Dr. Langmuir that a static arrangement was nof 
a fundamental condition of the theory, and sug- 
gested that chemists and physicists would find ha 
dynamic atom the most suitable for the explana- 
tion of both clasMxs of phenomena. A way Out 
of the difficulty was suggested by Dr. E. 
Rideal, liis view being that the atoms might be 
regarded as static except during the actual emis- 
sion or absorption of energy, oscillation of the 
electrons under those conditions being more pro- 
bable than rotation. Members of an assemblage 
of apparently like mok^culcs differ in reactivity, 
this difference being attributed to an alteration of 
the position ot one of the valency electrons 
relatively to the nucleus. This view aw'ails ex^ 
f>eri mental confirmation. 

Direct evidence in favour of tlie theory wtut 
produced by Prof. Rankinc from experiments on 
the viscosity of gases. These lead to values for 
the dimensions of the chlorine molecule, fcn' 
instance, corresponding with two argon atoms 
with their outer electron shells I'ontiguous, and 
to similar relations betwetui bromine and kryp. 
ton, and between iodine and xenon. Further, 
on the assumption of tin* Lang'muir stria tiires, 
rnctfiane bears to ammonium the same relation sts 
krypt<in bears !<» niliidium. Kiil)i{lnirn find 
ammonium arc known from crystallographic evi- 
dence to liav'e nearly equal uiok i ular Ni)Jiimos, afid 
an atom of krypton should tlierefore have the 
same volume as a molci iile of mc'thane. Detef* 
rnlnalious ol viscosity prov(‘ this to be the Ca$<fi 
Dr, S. H. C. Briggs gave reasons for writing, 
elements as compounds of a nucleus with elep- 
trons, and for applying the ordinary type of equil|- 
tion for dissociation and similar reactions t6 , 
elements as well as to compounds. ■ 

In the inlormal discus.sions wTich tookf filtice 
among members of Section B after the meeting 
it was possible to learn something of the attitude 
of chemists toward.s the theory. The distinction 
between electro-valency and co-valency is valuable, 
and the harmony between the new conception^ 
of the grouping of atoms and that of the sp^c& 
lattice in cry.stals is very attractive. The Icaiit 
satisfactory asp>ect of the theory is seen in 
application to carbon compound^. The 
hedral arrangement of the carbon atoms, con- 
firmed by the X-ray analysis of the diamond, 
not only accounted with wonderful success the, 
M chetnistryc* but jail.Sp 
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pfi>V^ hself inv^luabk* in predittingf new facts,. .so j 
tliafi it has now fstabli.'T.hecl itself in an alnmst irn^ j 
pregnable position. Or. I.angmuir*s atom, j 
pfes( nitnj^^ a totrahf'dral ‘aspect, is less ( 
Jible to adapt jts<*!f toor^^anic compounds. A sinj^le j 
bond, in (he ordinary rtotntlon, is represented by ; 
an -edj^r comm<m to two ( Ubes, a double bond by | 
A fnee in (ommon, so (hat an entirely different ! 
.structure lias t(» lie adopted [or a triple linking, • 
and acetylene b< < omrs one of tile puz/lcs of the ^ 
theory. It was also n marked that the model of ' 
sodkim c.irt»>nale was essentially Similar to that . 
jwoposed by Werner, su|.^^>^estin^ that the co- 
ordtnation tluairx mii^dit In- (labf>rated to explain : 


7w :> 

many chemical fact.s In place of a new 
It is probable that the study of valency wiU V^v': 
*.:ei\e much attention in the near future, and that ;' 
rhemists will test each hypothesis thoroughly y 
in Its application to structural chemistry’, wTikp^;^ 
rest-s on an enormous mass of definitely establi.shedfy 
facts, witli vifuch a theof\ must be able to deal.^/ 
In the meantime, the scheme of Dr, Langmuir, *- 
so <leariy posenled on this oci'asion, forms aO . 
exeell<*nt basis for dlsi'ussion, and the Edinburgh 
meeting has served a most useful purpose in 
f(x:u.ssing attention on the difficulties, as well as' ' 
(Ui th^ advantages, of the proposed solution 
the prolilem. 


The Study of Bird-migration by the Marking Method. 


many \.iiuable <'onlribulions have 
^ been made in ru ent '.ears Ut our know'h'dge 
of the various phenomena asstniated with birth 
mif^ratlon, vet mix fi rrmams to be accomplished. 

Om* of (he most impoilant d<'siderata is to 
obtain definite mh'rrnation of a delailed naltue as 
to the proven, line of the migrants which arrive in 
.spring, ki iis sa\ , in the Hnlish Islc.s, and are 
widelv or nmn or less loi , illy dislnbuled during the 
surnjTK r, and uiuallv, oi more widely, dispetsrd 
in ihcir winter rdieals. 'I he same remarks apply 
to the mimirous winter visitors: In what par- 
ticular are. is have tiiey fiassed tlx* .summer? i)o, 
for instance, icdwiiigs Ironi Iceland winter with 
us a.s well .is redwings from llxir widc-nuigmg 
.summer lumiUs m lairope? \\'lierue eoinc the 
hosts of birds-of-passage which traverse our isles 
in Spring cn tonic lijr summer haunts in more 
northern kinds, ami lelurn in the autumn on their 
vv^y to their auiisiomed winter quarters haicfi 
species cniuprisid in these Ifuee gioups of 
migrants is in .ill hkclilxMxl widely dispcr.sed at 
both seasons, but as vet our knowledge is 
ifitinitesimal as to where the summer visiti^rs to 
our 'Count r\ pass the winter, or when* our winter 
visitors pass the summc'r, aiul we know nothing 
rtganJing eithei the summer or the winter haunts 
oi tile passage migrants. 

addition, more definite information is desir- 
able as to (i) the routc.s follow (d by birds to 
rCiWjh their seasonal haunts; (j) whether the 
yoimg seek the same summer and winter quarters 

their patents; and (3) the winter retrcsils of the 
migraiory set tion ot certain llrilish InVds the so- 
Callcd par tail migrants. 

The diiru'ulty in solving these important prob- 
lems tnay fairly lie desinbed as msurmouiUablc 
in the irunti; but it lias been proved ft‘asil)le to 
obtain glimpses ol culightemneut, and it is nwsl 
deSurable to add to these glimpses, w’hich, when 
correlated, bccqme important. I'his mav be ac- 
complished in detail by the prot'css called “ ring- 
iitg,” and In its bro.ider aspects ihrougli a know- 
ledge of the distribution ol racial forms, 1/ such 
form^ are basi d on wcll-m.Trked ('harncters. 'llie 
ringing method is, however, the more promising, 
.since the daU so obtained of a definite nature 
NO. -371.1, V.O?* 108]: ' '■ ■ ' ■ ■' 


and all who have the opportunity slunild cordially 
cooperate in forwarding the ri scan hes on tliese , 
lines which are now liemg tanievl out. 

Willi this end ill view llu I’niviTsitv of Xhcf'*- \ 
deeri instituted, m 1910, an iiupiiry for “The 
Study of Hird-migraf ion hv tlu* Marking Method.*'' ■ 
'fills work was < arried 011 lor several jears as a 
piece of lescarc'h under llie gi neral dirci'tion 
Prof. J. .Arthur 1 homsoii, lo whose son, Ur..'"' 
L.'indshorough Ifiomson, 011 whom the cariving 
out of tile investigation devolved, we arc indebted 
for the “ Results,” winch were ictcntly publislied 
in I'he Ibis. '1 he total mimbci of speues ringed 
w'as about 100, and tin. number of jiKlividii.d birds ', 
-:y,8r>j. 'file total numbiT ol ” 1 cajipearance 
records” (rccovei ic^) vv:u .s-i), or 32 pi r cent. 
Hut, as in other iiuiuirics of a similar nature, 
many ol the recovtTxs, as was to bi* expected,,;,, 
were niadt* m tfie vu imiv of the scene of marking, 
and after an insigmticant period ol limt'. Infor*. 
Illation of an im|x>rtant n.iture was ohlauHsl, si^rne 
of wiiich iorins a valuabh* i oiUrihution to our 
knowiedge ot the seasonal thstribul ion abroad 
and at liome of the following specie s- -nanuiy, 
the lapwing, woodcock, starling, song thrush, " 
swallow, hedge-accentor, mallard, herring gull, 
and blackheaded gull. The data regarding these 
have been carctullv nnal)s('d and studied in all 
their bearings, and the dediutions derived there- 
from are given in detail. Regarding the rest of 
(he species discussed, thirty-hvc in number, the. 
data are not con-.ldered sutlicienl for such elaborate 
treatment, and for these brtef summaries arc given ' 
which afford in some cases reci^rds of considerable 
interest. Ihere are also useful sections in which,/., 
are discussed the purposes of bird-marking, its 
history, the interpretation of results, conclusions . * 
regarding bird-migration, and the value of the,' 
method of ringing, all of which are well worthy'^ Jc- 
of peru-sal. ' 

The I'nivcrsitv (►[ Aberdeen is to be rongratu- / 
lated on its enlightened action in fostering this ;.c 
special piece of research, which, thanks to the 
lal>ours and skilful fVeiltment of one of its alumni^, 
backed by the assistance of a number of enthu^^^>; 
siasts, also alumni, has, greatly to his cr^it, 
bnoughi to % .successful 
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W K regret to see the announcement oi the 
death, at the ripe age ot eightv -three, oi 
Mk. John Thomson, a \%ell-knoun pioneer in the 
application ot photograph) to the tuilherance ot 
geographical knowledge at a time when the photo 
graplier depended lor success on Ins own skill 
rather than on the improved appliances which 
have since [>ut the art Within the reach ol every 
atnatenr traveller. Mr. ri)omst>n started for the 
Far hast in 1SO2, and, alter residing for a time 
At Sing.ipoie, in JStJa undertook the first of Ins 


Obituary. V ^ 

f the I lion and a gold medal bv^^iT'tTTfennUional 
.‘C, of ; tions h xhilntion. His adnnnisti ali\ e 
n the fouiui scope tiom Nsiun he 

ce ot president ol the C'eiural Couiu il ol the Hflijish 

>hoto Medical Association, and in (ui the oi'CasioU 

skill ol the !\ulsniouth meeting ol llu' ;issoc'iatiod> 

.vhich I Dr, Cousins w.is elected president. 


SiK James DigokS La Toncm:, whose death at 


At Sing.ipoie, in JStJS undertook the first of Ins | Dublin is announced, belonged to an old Anglo- 
ntore ambitious journeys, which took him to the t p'rench lamily, and was a member ol the Inaiau 


tiTlerior ot Cambodia, where he secured excellent 
pictures of the wonderlul anlitpiarian remains 
lying buried in the tropical jungles, particularlv at 


Nakhoii Wat. Coder the title “ fhe Antiquities 1 


Civil Ser\u‘e loi forty sears befon' bis retirement 
in At the close ot a successlul ollicial career 

he was ap{)ointcd to the post ol IJeutenant* 


ol the Cniled rroviiues of Agra and 


df Cambixlia ” he published in 1807 a sidection 
of these j)hotographs in book lorm, with descrip- 
tive let t<. i press, thus making those imposing rums 
first guKTall) known to the Hriti.sh public. Later 
he extended his w’anderings to C'hina, b<.>th visit- 
ing many ot llie ports and making trips into llie 
interi()r, one of w }n(ii took him uf) the Vangtse 
beyond the gorges of its middle course. In 187:^ 
he issued an extensive .series ol photographs, illus- 
trati\e of C-'hina and its people, in lour folio 
volumes, 'Iwo \(Mrs later he publislicd a general 
narrative of his “ten \ears’ trav<‘ls, adventures, | 
and residence ” m tlu* f ar hkist. (Jure more, in 
1878, lie made us(‘ c)l his carneia tor the illustra- ; 
tion of a coumi) more or less oil the beaten track 

'this time the isiaiul ot Cvjinis— on which he 
issued an illu^trat<\l work in two quarto volumes 
in 1870. W’Ik'ii, about this tone, a scheme of 
instniclion for nu<‘ii(bng travellers was set on foot 
by the' Ro).!! (ieographical Sc>ciety. Mr. I'hom- 
soii, who had becmiio a lellow ol the society in 
i8t)0, was put in ('barge of the instruction in 
photography, for their proficiency in which many 
bravelicrs have been largely indebted to his valu- 
able hints. At liis studio m Rond Street he had 
the privilege of taking the portraits of many dis- 
tinguished modern travellers, and he extended his* 
eollei'tion t(j those of carliei times by photographic ; 
reproductions of existing portraits, j 

W’j' announce with regret the death of Dr. 
J-OHN \\f\KF:> CoosiNs Oil September >>2 at the age 
oj eightV'seven vears. Dr. Cousins received his 
fipiedical tr.aining at St. 'I’homas’s Hospital, and 
proceeded to the degree of M.D, (Lond.) in 1859. 
Its the follow’ing year he became a fellow by exam- 
itjation of the Royal College of Surgeons, and 
after a short tim<^ at ho^Apital practice devoted 


j Oudh, and to a seat on the Council ol Iiulia. Hc 
! was ,1 tvi)ical civilian ot the older s( hool, hard- 
working and di'voled to the inter<'sls ol the Imlian 
people, but lacking that breadth of view vvliich 
would liave (jualitied him to meet the new politiciil 
conditions vvliich arose .'ifier liis ictirtmicnt froin 
the Service, d hough lu' knew the people inti- 
mately, he p(j.ssessed little imagination or literary 
skill, and he published nothing cxei'jH a ga/.eUeer 
of the Ptovince of Ajmir. His memory will bc 
pre.servcd by his educational polaw- the improve- 
mcnl of the teachers’ j>ositIon, tlu‘ provision of 
improved school buildings and boarding-lupuses, 
and, finally, by his foundation of the Medical Col- 
lege at Lucknow, which w'as the crown of his 
official labours. 

The death is announced of Puoi'. Cnsiw ^iAN^r 
at Tampict), U.S.A., on July 18, at the age of 
fifty-seven years. Prof. Mann’s vivid personally 
wlli be best remembered by Oxford physiology 
students of twenty years ago, and his traipslation 
to the chair of physiology at the Tulane Univer- 
sity, New Orleans, was a grievous kcss to the. 
progress of histology m (his cfpuntry. As a mJtslcr* 
of th(‘. technique <>f his subjer't hc was probitbly 
unsurpassed, and his f)r(*ad(h of vdew and liyely 
imagination gave his instruction an unustilfd 
interest and significaiu'c, carried on by his pppd 
I and successor at Oxford, S. O. Scott, until thf 
latter’s premature death. Too volatile to he Ifirgely 
productive In the ordinary way, his “ l^liysiologlcal 
Histology ” is often the most thumbed book »» 
laboratories where section cutting is taken 
ously, and many grateful pupiK will lament a real, 
master whose determination to get himself dis- 
liked led him into so many trouhlovis advcntivcH^' y 


himself entirely to surgery. In eonnectiun with 
this work he quickly made himself prominent by 
numerous inventions and improvements in 
Sihrgical instruments which he devised. His in- 
^liuity received its reward in 1884, when he was 
a by the British Medical Asspeia- 


We mucli regret to announce the death, in bis 
eighty-third year, of fb<or. Jiuit’S voN 
for many years director of the Zentralan^talt; ihr 
Metearologie und Geodynamik, /Vienna, , 7 , 






Notes. 


WlTff rt’j^atd to th<’ .'wfirlt* on “I nivf'rsliv and 
Civil Strvico Salaries *’ pnMisiied in our is'suc of 
'August I lie t'difor {>f ih*- C ivil Servue lias 

wrilfen (c> s.ay that '* ptoporfion nf Civil ServanK 
rec«ivin|^ above 5 o<j/. ])rr annum is rilaTivrly veiy 
small, whereas (he nurnbM- uf i<ach<‘rs r<M.(uvin]^ (his 
muounl all over die ( ountf\ deeid< div lar^e.” 1 he 
lattci* part of ihK sfaienieiu. we niav sav, <‘ven 
If it were tine, is quite beside the fK>in(. lhat a lar^e 
ntinibcr f>f l<a<hers all over the country should le- 
,jcctye more than ^onj, per .uuuun does not make the 
Jcrt of a laipe nuinlx r i»f university teachers who 
receive less than ^(K./ |x r annum any better or more 
'Cndl'trabke It ma\ h(^ o'calletl that tlie article arose 
OiJt of n ledcr (and Mihsequent cot respondence) from 
the Provost ot Won ester ('ollt>p^‘ to the Times, of 
Ap^^USt 15. Ihis letter stated, inter ulta, that many 
Civil Srrvanis receive douhle, and even treble, the 
salary Ifiat the f^n.ihst hatitinj^ and distinction can 
obtain at Ovford, find this notwI(hst<indin^ that, with 
few f'\c<'pl ions, Civil Servants of (he hi|^hest class 
are men whose Inlellecluai attainments, ns tested in 
examinations, ftdl eonsiderahly siiort of the standard 
0/ a tutorial fi llow’shif) at Oxford. If, tluTefore, .any 
comparison of emoluments is (o be made, it should 
not be as betwea n university teachers and llu* w'hole 
body of the Civil Service, hut as between university 
teachers and (avH Servants of the hti^hcst class. 
When this is done we find, as stated in our article, 
that the t'nmhimcnls of universitv te.achi'rs fall con- 
fiklerably below those of this class, and we mentioned 
the modest Kik*!, a year of a tutori<d ft'llow of Oxford, 
atfld referred to the fait that (he jaTinantmt heads 
-of Goveimnent Departnu'nts .after Septt'rnber i w'ill 
’receive “only” ^piooh .1 )ear- as (me ot the Times 
, 'UlOrrenpon dents quainll) puis it. Whether (.‘ivil ,Ser- 

of (h<' highest class are overpaid or not is a 
question whiclr wo did not discuss, ihit we had no 
hesitation whatever in asserting lhat, in view' of such 
ealarifs, Ihiivcrsity teachers - who .arc public servants 
no less than the Civil Service ~-an\ grossly and un- 
fairly undcr|)nid. 

‘ OcrOHKK WT.ilhet lliis year has crc.Ut-d a record 
which has outslripi^al the m.an^ weather records of 
tOJI. l^ai h cla\ of the first week was extremely 
xvprm. 'I'he 1 Hues of tdi loher 0 eont. lined a coin- 
mj^nicafion on the '‘Warmest October d.iv on rerord.” 
'DeHcnptl\e of OctoIxT 5 it ga\(' shade temperatures 
"of ^4° .u Kensington Palace and C.irnden Square, 
,83^ at Kew ()hs( I v.Uoiy and Hampste.id, .it 

CroWion, Path, W’eston-supi'r-M.ire, and South Farn- 
bprough. At Camden ’sqniu<' si» high a re.iding had 
tyot pro\iousl\ been teacht'd in October during a period 
of 'sixty-f(au \i*<irs At Kew the reading was (be 
highest 0('toher reading In fif(\ years, and 0'^ above 
the previous maximum in (Xtoher, 1S80. On 
October f> Ihe tempoi aliiti' was 84''' at Kensington and 
H«tnpstead, 83*^ at Croydon, and 82^ at Kew. dVm- 
pefatutds of So® nnd above occurred this year at 
Greertwicb “ ^ dflys betwe«ny,Ofif9j^/ 1, at^ , 

146.’ 27ai’, yoy, H * ■“ 


the reading w'as 833" on C>ctober 5, and 844*^ O 
October 0. d'he average niaxirmun for tlie early day 
of Oelofier is ho’ There was only one day i 
Septeinfier warmer th.m (fcti*brr 6, 87 on SejUerT 
! fxT 0, and there Wvis no flay so warm in August thi 
I vear In the j)i<‘\ious eighty vears, sinra; 1841, (her 
^ had been (.»nly one flay in C)ilober wdth a shade terr 
i perature s<> high .is Nog (he thermomcMer t<‘gis(erin 
81” on OCofier 4, 1830. In i()o8 there were fot 
days, Octolier 1 4. witli ihe thermometer .if Creet 
W'ifh above 73'-, the first thr<‘e days each having 
tfunperatun; of 78"^. ibis is the mvirest ap|>roach i 
timber to the hot spell just txperiemed In th 

eighty years there have Ims ii fiflv-seveii ()rti>beis wil 
(he ma.ximum for th<‘ monih le-s th.m 70°, and tvv 
Octobers with the maximum h ss (ban 60®. f)urin 
thf‘ night of OctofuT 3--I ^be lowest tt'nqverature I 
parts of laaidon was In tin previvius eight 

years at (ireenwich (he (heniiomeirr has onlv «vnc 
remained above (hC thiouglKait the niglit, the higheij 
night minimum Ix-ing ()o;c on OcIc'Ixt 6, iqil*. I 
Paris tile lemfH'riUure of S.? I.ist week is stated t 
li.ave fief'fi th(' highest recorded in Oitofvi'r since 1757 - 

Ann'OCNC (-MF M is made in the Tones of October 
that a flashle.ss and 'inokidess powdt'r li.is been pr( 
ducetl by tlie Ordn.ince (oif.s of the l'nite<i .State 
arniv, and tliat the llanide^s etlecf is fthtained b 
mixing certain substanif^ with the propellant so thi 
a dull red glow, insio.ul uf a llame, is produted £ 
the. mu77le of the gun 'flu* subjci t of flarnelcssnes 
in artillery is one which piesf-nts ditfe uitjes, both a 
to Its tactical advantage in all fin umsfanros- fc 
vvh(*n the rouiul is ll.imeii'ss there is osu.dly a ce 
tain amount of snioki' nnd .also as to acliieving tb 
condition in guns of all calibres .\n advangige of 
llameless explosive is the tesiuced rMbillty to bad 
dash on opening (he brc'ech of (lie gun. '1 lie subject 
has been studied plmtffgraphicallv for ,1 number of 
vears in connection witli th(> liabihly of blasting ex- 
plosives to ignite fire-damp in mines, and Will showed 
by this method that the addition of salts, nufstlv of 
(tie .alkaline metals, to IrlaNlmg (explosives sup[)ressed 
the after-llame of the explosion, not only from cxplOw 
sives such as the carbonitcs (rnixture.s of nitro- ’ 
glycerine, nitr.ites, and oxidis.ible substances), but 
even (torn trinitrotoluem' .md picric a< id .Xcaording, ^ 
as the mixture of gases evnheci from the e\pl(»sion,' ^ 
f'ontainiiig inlbunmahle gases such as carbcuj a 
monoxidfj and hydrogen, dcfes or do« s not ignite on e','. 


mixing with th«‘ air at the nioulli of the bore-hole, SOy, 
tlie explosive gives Dame or is fiameless. The aame.V!; 
pTmeiple has been .ipplnsl to the burning in a gun Qf’.'T* 
propellants of suitable calciriuietric value', and 
c.'ilibres up to five inches mentiemed in the Times '{i 
report nanielt‘s>ness can he attained without mUcftly^ 
difficult), do solve (he- problem for largt'r guns 
however, bv no means so eas\ . 

fus^address on^Ocl^pl)^ 3^(0 ^ 





^ge gave an interesting exix)<»ition of his view of 
le eetfier of space as a region of possibilities in con- 
%st with matter as a region of facts. Following 
ergson’s theory that memory is a purely spiritual 
tct wliich d(.x*s not dep<.'nd on the brain for its exist- 
loe, but requires the intei^crUion of the biain for its 
tpossion, and that mind generally, though itself 
(vchical and n<>t physical, needs and uses matter as 
? instrument, he argued that if mind when dis- 
dated from matte r continu<‘s to exist, it can only 
: that there is something *dse which can perform 
r function of matter and serve as its instrument. 
^ himself be has fold us be is convinced that dis- 
duxlied spirit jHaxonalities do exist in fact, and 
tr^’foro foi him it w ould seem the a*th<*i is a ncccs- 
ry |>v)stulat(\ His aecoptance of the prineijib* of 
atisity dot-s not apjjaienllv in the least affect his 
peli'*f in the real pbvsicnl existence of the a?ther ; it 
j Seems only to have added a few more negative quali- 
'^ties fo that exceedingly elusive stuff and made its 
'residual |x>sitive reality more than ever diiTjcult to 
Si ill, |XTb<»[)s the new scKietv ma>' succeed 
t where Michelson and Morlev failed, for psychical 
- i^seaich, as Sir Oliver conceives if, is purely and 
.' ^senrialK jihvsical rt'sj'nrch, however suspect to some 
. of us its naMhods ma\ ;q)jHuir. 

Hoko (iKI\ o, b AM Opon has alwavs bct*n a Ivecn 
suptK'itf'r ot all legivl.ihon lor the' proteefion of wild 
birds. .'\ gicat b<die\(r in sam tnan(*s ” lor birds, 
he has done much on his own estate to sliicdd all 
Specii^s which ha\(‘ cluKcn to settle thert . His 
„ success with various speei.'s of wild birds he related 
in th<' C('>utsf of most dtdigluful address given on 
CX toilet (> to (!i<' laej w ickshire Naturalists Associa- 
tion. brom the siticth scienfilic jxaint of ^icw^ there 
^ s^re mail)' it<'ins of njoie than ^sissing interest in 
this adfiiess. I’artHLiIai attention, for example, w’as 
'directed to the fatt that among the Anatidje, w'here 
the cades lose their resjdendent livery and go into 
“ecUp'M.” fhf.y take no interest in their otfspring, 
which have to lx* reared hy the female alone. Rut 
Where no etdipse ” dress is worn Ihev prove devoted 
pHrrMit", taking their full share in the task of tending 
\oung. 1 h<it the various sjX'cies of wild ducks*, 
when in a state ot Nature, are monogamous seems 
,ConcIu'^ive|y proved by liieir behaviour at Fallodon, 
wherein they contrast with birds of the srum* species 
iin eaptivit}'. 

' Sir Frank D\so\, Astronomer Royal, has been 
elected master of the C lockrnak'ers’ C'oinpan)’. 

' Thk G. de Pontbroulant prize of the Paris Academy 
ol Sciences lias been awarded to Dr. A. C. D. Crom- 
melin. Royal Observatory, Greenwich, in recognition 
pf his general astronomical work. 

, Mr. a. ( HAS ION Chapman has been apjxiintpd a 
p\ember of the Royal Commission on Awards to 
tnvenlors in succession to Sir James Dobbie, who has 
r^gned. 

^ D^^^NF.R will be held at the Hotel Cecil on Tues- 

^ R“rtbase . of th« 


the need of funds for its upkeep nnd 


Right Him. N'iscount Grey of KallCKloil» i 
mav 


The , . ^ 

will prcMde. Tickets may bo obtained frOi%?t^il^r , 
honorary >ecrelaiy at the Hoimittige, Hanwell, 

1 iiF K<nal Soci<‘l) of South Africa projmses to 
lain the iiH inbers ut Uie Shackleton Fx[>edition ' 

they airive in Cafn* 'bown. The Sixioty has^ eoftr* 
tained previous expeditiiins, and at a recent mectllftU 
the presidfMit expri'ssed the hope that the forth com 
visit would arouse public interest in South Atrii'fl inf' 
scientitic exploration and would lead to additional sij-p- 
port foi such enterprises. 

In tho ailicle on the explosion at the nittogen 
tion woiks ,it Gppau, in Naturf of Sejitember 2% itf 
was pointed out that ammonium nitrate is exploRlv4E? 
on the appliemion of an intense initial impulse silch 
as the detonation in its midst of a high explosive. It ,; 
is, therefore, of inti rest to read in the Chemical Tra 4 t , 
Joiitnal (Getoher i, p. 4c>()) that the directors of tiwi; 
Hadisrhe Anilin uiid Soda I''abrik have issued a r^feport f 
in which they state that a store of ammonium 
nitiate exphnled, and th.it it had been the custom ^ ^ 
to bre.'ik up the stock of this mixtuie by mimns of 
explosive bodi<*s. Until now the direclorate had ap- 
parently considererl the ammonium nitrate suiridently . 
deaden<'fl by ih«’ presence of the ammonium sulphate.'. 

A MEssvf’.F from Col. Howard Huiy to the limeiy 
slates tliat a pi actie;ibi«‘ route to the summit of Mount ' 
bA'crcst has* been discovered. .\ (.amji was foriiu'd Bt- 
the col at the bead of the Kbarln \killey at a height 
of yj.500 ft., and Messrs. Mallory, ’ihilloidv, an4 
Wheeler pushed rm to the glacier bf'lovv the north <;ol ' 
on the following day. 1 he north col, which connects 
Mount Fverest with the north i>eak, wms ascended io 
a height of 23,<K)o ft. At this point the party wnu 
.stopfx'd by bad weather, but if is believed that an 
ascent by the north-east an^/r will bf' possible. The 
reconnaissani'e of the approaeh(\s to Mount Fverti^ 
from the TilxMan side is now* com[>lo(e, and, a roUt6‘ 
having been found, there nppi'ars to he no reason why 
a properly organised eXfK-dition should not reach the ^ 
sumy^it next year. 

V ^ - 

^IK ninth meeting of the Indian .Science Congre$^ 

^ 1 !)(' held In Madras on J.anuary 3o^February 3,^ 

022. His Fxeeliency Lord Willingdon, (iovernor 
Madras, has consented to be [>atron of the meeting, ' 
and Mr. C. S. Middlemiss will be president. The foi-" 
lowing sectional presidents have been .appointed:-^ 
Agriculture. R.ii Bahadur (Lmga Ram ; Physics and 
Matheinatii s, .Mr. 1 '. P. Rhaskara Shastri ; Chemis- 
try, Dr. N. K. Dhar; Zoology^ Mi. J>. V\'. K<?mp; ' 
Botany, Dr. W. Dudgeon; Geology, Mr. G, JD ' 
Tip[XT; Medical Research, Major CunniiighaaD^ ;; 

Anlhroixdog) , Rai Bahadur Hira Lai, Puhlic lectur«&/ 
will be delivered by Prof. Hemcb.andra Das GuptiSt* .,, 

Dr. de Graaf Hunter, and Prof. J. Mattbai. Cnpt. 
Newcomb. Khan .S.ahib Mohammad A/i/ullah, ' 
.Sahib Bahadur have U'cn appointed honorary kxil’ 
fiperetaries. Further informat^ion can be obtained < 

S km h? Dg J. L^. Simoiisen, ‘ th^ 



/VATU/^lS' 




ThjK rneinhers oi the Tiritish .Aj^soctarion had, during;; 
th«tr if'arU \isjf fo tMinhuff^h, an opportunitv of 
exarriininj^ tin: reniarkable liojid fnnnd in l8I^ at 
TTaprain laiw, a tnnicai hill nearlv ntirlway hettveiin 
Hatldtififiron arid Dunbar Tlio ^excavations were 
CfttJfiCfl on by the Stuiciy (A Antiquaries «»f Scotland^ 
to Nvhoni Mr Ihdfour, liu' -.un'r of the J<ind, j^cncr- 
oUfcly pre«;ent<v! all thru was i<jund, whuh is now 
cyhlhited in tin Sioftish National Museum. If is 
rr-riain lliU this ^^rcat collof tion of silver plate 
waif a rohheis’ lu'ao!. .Some of the ()f)jects aie plainly 


by Dr. K. Ris‘ on **The ]>ragon-fi{e*? of South 
It occuptf’s upwards of ioo pages,- and is prefaced 
H general actoufU of thivsc structural features whf^ 
arc useful m classification. * Both suh-orders of 
insects are well repres< ntod, and one genus and ratji^ 
more th.ari a doA n .])ccusSre described as new. 'Hifl 
work shtHild prove valuable fo resident entomologisW 
in South \frica -is ait aid to the ideutiticniion of flJw 
various .md at the same time enable them tC 

,\tend our ver\ imagre knowledge of the biology oj 


Cbrlstian, olheis p.igan, with traces of Oiiental di*- | 
COCdtio/i. 'i'he s,i -.oi^s wt re notoriovis sea-raiders, while i 
native t'llts were not, atid the hoard possibly | 
COUftritits' of plunder fiotn ilnirches or (>rivate h<^uses • 


j^oancwliere -a) ihe ( ominent. It may he assumed 

that the ituhr H,is made .ihout 1500 years ago, and 

the raitltis who hiirierl it ware probably intcr- 
Aapfed hv the .ipproath of another and stronger force, 
leaving tilt fteasure fo be unearthed by excav^itofs in 
our liini' 

In the Join mil ol the Ihliar and f>rissa Kest.uih 
.Sotlelv h.r .M.uth, i.j.M, Di. W If. R. Kiveis dis- 
cusses the ongm of th.u i emarlvahk' lustfun of niar- 
riage, jieiulim to the Rajputs, Icnown to arUhro* 
pologists .IS Iuf)ergamv. I'ndir this system a man 
must take his wife fioin a gioup of equal or lower 

rank than liis own, while a woman must inarrv n 

man from a group of (>qual or higher rank than 
her own lie sugg'esis iliaf it aros(‘ as the result 
of the influeiue of certain conditions operating in 
th« case of the ociaijMtlon of ;i eouiUrv bv a r.tec 
Of W'arnots a sentimeiu .among the invaders against 
the union of their wtvmcn with the indigt'nous 
inhiibitaiils of iheir mwv' home; the fact that 
many women, hut in nurnlMis smaller than 
thosf* ol till' 111(11, ateoiiipanied the in\nd(*rs; (he 
warlike ih.irmtr'r ot the invaders, and their 
superioritv in equipment over the indigenous 
people, wliiih allow rai them to .s.atisfy (heir own 
desire for iimoii with ihi' indigenous women without 
giving their own women in return, 'ihe first of these 
conditions w.is prob.iblv the most important. The 
institution be(.:mu* '.peeialiscd among tlu* Rajputs be- 
.euuse among (he other immigrant rare, that of the 
Brahrn-ms, who h.ad the same sentiment about their 
women, their saiuflt) enlorced endogamy. "It is 


probably lo this positive rharaeter of the sanctity I 
of the Ih.ihman rather than to the negative char- 
acter <if (heir viiusailike n.ilute that we must look 
for the vine to the develupment of endogamv in place 
of the hypergamv of_ the Rajjiuts ” ! 

Tv the Irish Naturalist for September the Rev. 
W. F. Johnson nmtinucs his valuable observations on 
the Irish Iclmcumonida? and Braronida*, and rinrords 
more than one hundred species belonging to these ob- 
scure and little known groups uf Hyinenoptera, mainly 
from Poynt/pass. Thn'e species are added to the 
British and Irish list, Microcryptus femoralts, Glypto 
and Mesoleius fraUmus. 

Ak^v'AIS Of the Snath African Muscui) (vpl..,i8\ 
part 3) consists oiKux 

NO,, 27 n,-vot*^^io 8 j' 


OwiNo (o the d.umigt wrought bv vast numbers ol 
dueks on flm ric -fields ol California an aeroplam 
palrol w.is established, rii.uged with the task of llyinfi 
over the fedds to bight. -n away the hiids. Thh 
methixl was iiiaugurab'd in tom. ''nd was sO succe.ss* 
ful that now live acroplaru " are kept busv, making 
both night and day flights to frighten olf the wIR 
dneks." But whih- the farmers are highly pleased 
the Ameiican Came rrotedion As.soci.ation is greatlj 
ly rtuibed. and this because of the numhia' ot birdf 
killed by striking the piopellers and guv-rop«s. 11ms 
iueordtng to the July issue of i'aJijorfua lish mtc 
(itxtne, the assoi'iation h.as tleni.mded that jiermits foi 
the use of .'leioplaiv's for. this purjx'ise should bt 
revoked. 

Iv the .-August issue of the Knlo>nol<\i^i'>t 's Monthly 
Mai^aziiu' Mr. F.. E. Crei-n describes (wo nr w sp<-dct 
of (:'occid;i‘ from Ihii.iin, vi;. /^cm/o( o.a mv paludimts 
nov., and Ihpvrsia snrpi. nov. The formiT occtirret 
on tho b>liag(' of various pl.mis in W icken pen, ant 
the latter was nut with at Ciimherley on the Stern! 
of Siirpin itfcv/irhcuo. Mr. T. .N. Ik.\ iccords Grono 
tonui ni^riiornis, Krid., a Cynipoid insert new to (h( 
fauna of Brit. tin. l'lu‘ Insc. 1 was hied friMii the pupa 
of an .\grom\/id liy found at Blakem ) Foinl, Norfolk 
In the Sr-ptember is.stie of the. same journal Mr. B. P 
I'vaiov describes a new genus and species of wingless 
long-lKMiied grasshoppi rs from the eolleclion in thi 
British Museum. 'Ihe species, which is natiKM 
Chapardtna im portata , was obtained from a green 
house at RichnuMuh and there i^ no doubt th.it it Wft 
imported from sonic exotic country. Ihe land of it 
origin is a matter for speculation, and it may possibb 
have come originaiU from some patt of the Orienta 
region. 

In La Nature (No. 2475) M. Uon Berlin review; 
recent vvoik on the so-called habit of feigning deatl 
which has been .ittiibutod lo many animals belongirtj 
to varied groups, especially to mammals and arthro 
pods. The phenomenon h.as been variously ascribei 
to conscious action or intelligence, instinct, or a4 
extreme state ot fear, and M. Berlin protests agaiaS 
those vague anthropomorphic explanations unsujp 
ported bv .systematic study and experimental proof 
lie cites the work of M. Kabaud, who showed that faj 
the stimulation of certain areas of the body of arthw 
pods, particularly the sternum and the lateral part^'C 
thorax! a state of catalepsy or insensibility 
be educed, lasting for varied times accordittjgj-^ 









ji|ett»on«tr«te 4 the existence of otlier areas, the tarsi 
!Of le^s anti the tip of the abdomen, the excitation 
^wwhich restored Ute animal to the normal. M. 
Riband believes that most of the instances of feigning 
eited among the arthropo<is can he explained 
OO the nlnu’c grounds as pike retlex phenomena in 
yfc‘hich the organs of jxrception (visual, olfactory, and 
^tiitorv) play at most an insigniticani part, lie even 
;l|^ggesrs that similar reflt-x areas can be demonstrated 
th-tbf vertchrales, and tliat the feigning of death in 

E : group is also largeh a rellex phenomenon. Ho 
bafs strongly the view iliat it 's a ( onsciou'. action, 
instinctive, or tlic result ol fear, and proceeds to 
ditimonstrate that the view that it is a piotective atti- 
tude is untenable. The precise pin siologtcal rxplana- 
ItOn i.s still obscure, but M. Benin lightly itisisfs on 
thp imfiortance of M. Rabaud’s observations, 

A RKt*c>Rr prepared for the National Rt-^eareh 
Council l>y .Messrs. E. H. Matheus and H. P. Little 
on the |K^siiion of geology and geography in th<* 
k IJhited Stales is published in the Hiilleliu of the 
-^^■{^ological SiH'icty of .\merica foi April, joji. It 
] '■'fll^>|Hiars from this rcfxvrt flint out of 571 colb'ges and 
uni\n?rsiti('s, 4H), or St per rent,, offer no instiiution 
In geography. Of the remaining 105 enl]eg<-s only 
31 offer courses i>f more than t\\(> ^<ars' duration, 
.’?lnd no rnor<’ than si\ f)f these tiain students in ad- 
] Y^nyed ^^orl^. Poor as this equipment in geographical 
A t^^ichlng is. it is f.drly evnily disiribtiled throughout 
L ifwi States uitli (he exception oi those in tlie south. 

'I 'The dt'nmnd f(>r (rained geographers far e\ce<'ds the 
i' SUfJfdy. In geology opportunilies for training are 
I tJKire satis(acior\ , although out id tlie 571 insiifutions 
r 144 offer no instruction in geology and 2(->8 none 
worthy of the (iriioe. As many as <>7 cnlb*g(‘s, how- 
ever, provide (fMirses of four or imTc years' duration, 
AiS in geogra()h\, th(> southern States provide few 
advanced c(>urses. 

, The Ci tdogical Survey rd Scotland has issued a 
JlftW edition (102 1, 2.s\ 6 (1.) of the memoir describing 
the .\rthur’s Seat volcano. Pew alterations have been 
fniStdc in Dr, B. X. Peach’s text, but Dr. Fbdt has 
described (he igneous rocks in accordance with 
thfir, curcent classification of (he Carboniferous lavas 
oL$cotland. Prof. Judd’s view i.s maintained, namely, 
that the eruptions form a continuous .series, and that 
the apparent break under the Lion’s Haunch is due 
accumulation of the later lavas and agglomerates 
vent from which the earlier bedded lavas had 
erupted. A coloured geological map on the scale 
six inches to one mile is now inserted in the 
<?Wlfmoir. The ” Summary of Progrcs.s of the Geo- 
Survey of Great Britain for 1020/’ (35, 6 d.) 
a wide range, from Brockenhurst to ‘Banff, 
observations of interest are recorded from 
W«^ern Mull and the adjacent islets. deposit of 
^iHozoic desert-sand ha.s been found overiving the 
«t Gribun. The common origin of the two 
of basalt that form rest>ectively the walls and 
;of;j^ii^aPs Cave must have b^en recognised 



however, have an authoritative statement on 
point, while a triple ,«(>ning is descritxsd in of^t 
flows, where a slaggy top rt'iiuiins ohove the kreguUuti'^ 
columnar jxirtion. , 

An im(>ortant pajxT by Prof. H. E. Aniisiiong 
.Mr. C*. A. Klein on ’‘Paints, P.ainting, ami I'ainters 
is published in the journal of the Koval .St>ciety Of 
Arts of .\ugust 26 (vol. (s), No. 3388). \s l^ w'ell 
known, jHiinters are liabk^ to contract b ad poisoning, 
and at the International Labour Congiass to Ih' held 
ill tieneva tliis month the question of the piohibi- 
tion of tlie use of white lead in paint is tcvbc disciissedr 
Prof. .Armstrong and Mr. Klein consider that the risk, to 
the p.'untcr of bsad poisoning has been much exaggerated, 
and supjxiri this conclusiiMi with mucii experimental 
work. Some of the ills fiom whicli painters suflcr 
are to he attriliuti'd, not to the lead, hut to the tiu pen- 
tine or other volatile “ Ihinnet ” wiili wlikh the paint 
is madr. 'j hev ])oiiit <>ut that while-b ad paints have 
special pro(>ei'tb'!> not i>ossessed by .substitutes, and 
they maintain that by the use <>( a few simple ex- 
pedients- Uie risks imurri^d }>v the p,^intr‘t /roni tfte 
use of lead paints may be practically eliminated. 'Hie 
paper is one that should be studied by all interc«t(tl 
in industrial hygiene. 

Accorhing (o the re()ort vd the work of the PhysicatJ 
Department of the Ministiv of Public Works, Egypt, - 
for the year ending M.'irch, tu-’o, the <i('paj (nu'iii ha$ ' 
returned to normal vv-orking conditions from tin* disi-?', 
turbod stale which existed dunng the war. Tbef 
hydrographical section is responsible for (lie NUtS 
gauges and for the rainfall records, and, in addi- 
tion, tests measuring ta^ws, llurmOinc'lcTs, ,at)d 
barometers. The meteorological serlion issuts the 
wasather reports and lorerasts, and runs tlie Helw'an 
Observatory. A w»'iglits and nieasutes .section, in 
nHiintaining just ^land4ards, lakes a(lion againsr three 
or four thousand persons per annum, and securps 
convictions in <>8 p<'r ceirt. of the cases. About foytl* ' 
thousand scienlilic instnnncnts were n'paired in 
workshops dining the year, while the research. ' 
.seetiun rai ritsl our work <ai the sulphuric acid hygro** 
meter, and devised and tester! a ' turbulance gdugc *? 
for use in measuring river disc. barge. 

The “I’ri/nia ” process of colour cinematography^ , 
inventrid by Mr. W. V. D. Kelley, which i.s now 
being introducerl as a jiraitical metlKxl, is describtid 
in the current number of Con(^uest by Mr. E. R. 
Mason-Thompson, M.A. It is analogous to “ Klmy 
macolor, ” but each pair of red-orange and blue-green 
pecorrJs is taken simultaneously, the light pa.ssing 
through the lens to the film being dividexi by oph’oal 
means so as to givA two pictures at each exposure. 

In printing the positive, the negative moves twice as ■ 
far as the po.sitive film, and thus all the records of 
same colour are printed as consecutive pictures. I'lie- 
positive film is then similarly expo.sed on its other 
side (both sides are coated witli sensitive emul.siart) to ^ 
tht! records of the other colour in such manner 
each pair of pictures registers. Each side of 
film i» separately mordanfed and treated with ^ j 







Tf^irisi hy the " Kinem^f olor ” prociH;*, it not 

i?ml \o hr passrd throuj^h th»? rxhibiting lantern at 
' double (hr usual sprr<l, nnd it is* claimed (hat (hr 
difhruhy <if colour frin^o-s in tlir ca<;r of quickly 
luovinj^ objects i« elirninated, 

,\x ai count of the Tenif»le suhnt.irine stud c)ri\er 
ap()ears In Kftiiincerin^ for Sepiernher 30. The fuiu * 
fi(>n of ihiti apfiliama^ i-i fu lix studs into ships* plates 
or other sler!\.^(»I{ undei water, .so that patchinj^ 
cplatCM or aifachrui lUs lor lifting may bo bolted on. 

. The studs \is<'d at a denu>nstration at Caxton Hall 
Vr'Oro of tc'ol sire!, (empCK'd f<,< a dark blue colour. 
■Ohe end of (lie stud is bluntly f»ointod and the 
, Other ei\il lias a s( resv thread (Ut oil it. The studs 
are shot fioiu (he inu//!e of a gun held in contact 
with the [)!ale, and pierte (he plate so that alxnit 
-an equal length of the stud is left projecting on both 
sides. I he oj)eration of driving (h#‘ stud is instan- 
taneous, and (lie notse is scatcelv more than that of 


an airgun. The explosive charge may 
ordinary propellent explosive, and in quantity 
(be same as in a .standard 0 303 rifle cartridge. ' 
stated that studs can be driven into .solid steel by 
Temple gun, and that two f in. plates can be 
together by studs sh(>f through them; also 
of only k in. diameter can be driven through;^ .ifili ’' 
in. plate. This appliance, which has been-^jm^y 
vented liy Mr, Robert Temple, is certainly a 
remarkable one. d'he process i.s in tlx* hands of 
Temple Cox Re^'eari h (.'ompanv, Dacte lioiise, 

Imrrar Street, Westminster, 

Sir Thom vs Hkvih considers that of all the 
festations of the (iretk genius none is more itppfifef^K^ 
sive, and even avve-iuspiring, than that which is 
vealed by the history of Greek mathematics, 

Oxford Cniversitv Press is publishing immediately 
two volumes “ .\ History of Greek Mntbomntics/’ hy 
Sir Thomas Heath. 


Our Astronomical Column. 


ruh I, I S \K io ni'sK t)l' .S( Nt)AV, Ot'lOHHR j 6. illlS 
e< lipse, whidi will be nearly total, begins at qli. 14111. 
(pcj^itiou single 45^^), reaches its gteatest phase (0-93^ 
of the (lianieter, the soulli limb being uneclipsed) at 
loh. 34m., and ends at i^h. 34m. (position angle 
383'^). ;\s theie is not ynolher large lunar eclipse 

visible at a convenient .iltitude in the llritish Isles ^ 
until Scpteinbei , this occasion should 1 k‘ utili.scd. 

Tke chief work duiirig lunar ccli[vs»'s is the observa- 
tion ot CHCultalioiis, tiolli phases being visible under 
similar conditions. Such observations facilitate the 
detorminalion of the moon's ch.umder, and serve to 
test the suggi'stion that the lunar atmosjihere may 
have moie refi active power hv dav Ilian by niglil. 
Six stars in the Pomi Durchmusierung will be oc'culted 
during eclipse. I he deiails- are giv« n m tlx* following 
list (coinputc'd f(»i t.ireenw icii) ; - 


B (1, miifihci 


I )is.i(ip'»r*ni « 

Afiijlr 

k^appcArancc 

.\ncir 

0 


li m. 


h. III. 


7'2 18 

*1 2 

to ^ 


‘o 59 

2<>2 

7 2.'.’ 

0 t 

In l<) 

S<> 

' » 3 .S ’ 

258 

7224 

U 0 

10 20 

loo 


214 

7 ^^^5 

b 5 

to 28 

70 

1 1 46 


7228 

03 

10 57 

i )0 

12 10 

225 

7227 

n T 

1 1 0 

41 

12 17 

273 


The angles are measured from the north j)oint 
low aids tile east. 

'I he (H'eultalion of 263 B Ibscium, m.ig, 64, may 
.also lx* mentioiu'd, though it dex’s not excur at the 
eclipsc'd lenh; tlx- tinu^s .md angles ate 8I1. 55m.. 
90'^, and loh. 3m., 224”. 

It is .ilso of interest to study (he colour and amount 
of iliuminaiion of the region in shackiw ; probably tire 
variations fiom one eclipse to another arise from 
ditTerences in (he transparency t>f the <‘ar(lCs atmo- 
sphere. It would be well to examine some of tlx* 
regic'ii'., such as ,\ristillus, in which Prof. W. H. 
Pickering h,\s observed changes during the lunation, 
as it is fxv»,sible that their app<*arance might he .affected 
by the passage of the shadow 

Moksixc^. .SrvRs - Before* sunrisi* on clear mornings, 
(luring tlx* last half of ('Ictober, there will be an un- 
usual and striking display of four bri!li.ant planets. 
Venus, Mars, Jupiter, and .Satum will all be visible, 
4ind vvlJt continue to be so during the ren;it>ining 
mopthA yei(r« -.>■-- i r 

- NO.' s/ij/'ivoij 


Their variations of position will induei* a number 
of inlerc‘‘snng icaijimctjons and eontigurations, 'btfCh 
amongst themselves and with the waning crescent Of 
the moon as she passes thiMii in her monthly roupd», 
On Octobei It) Venus will rise at 3.43 a.m., MafSiat 
30 a.m.. Jupiter at 4.41 a m , and Saturn at 4.19 a.jm',;/ 
On (his da(e, an hour before sunrise, the four platictt- 
named will form an almosi per(>»*n(li< ular line over ibf^ ’ 
east hv south hori/on 'a 

d he following coiijunetions will ix'cur:-- 


(tot. 22 

ft *> 

7 55 *1 »'>• 

4 12 j) ni 

Vpiun and S.ifurn 
Venu> and [upiter 

Venus 

Venus 

0 35 Solid) 
0 3i North 

„ 28 

r 18 .n Ml. 

Mars and Moon 

Mats 

3 38 M ■“ 

M 28 

] 24 p IM 

Saturn anci Moon 

Saturn 

Ut u? 

M 28 

10 0 p.ni 

[upiier nrul Moim 

Jupiter 

2 14 

,, 2 Q 

3 30 .t.ni. 

Veiuis and Moon 

Venus 

2 25 

30 

II 58 j) ni. 

Mi-rcnry and .Moon 

M i n. 11 1 y 

2 36 South. 


d ht’se (K'ciu rc'iices will not be all visible, as they 
i take place at unsuitabh* times, but the objects merl'" 
j tinned ma) he observed in pio.ximily on the momings . 
I before .and after the events named , f 

In NvW'ember, during the last fortnight of tbcG 
month, the planet Mercurv wall also be favourably 
visible and add another interesting object to the up- 
usual assemblage of brilliant planets In the* mofnio^ 
skv, ^ ,y, 

f.\R(.F FiRF.ini I .— Mr. W. I'. Dexming writes 
“On October 6, oh. 25m. G.M.d'., a fireball of 
usual brilliancy was observed by Mr. J. P. M. 
at .Stfwv market. It was of a bi'autiful orange colbUliV 
with a thick s(ri*ak, and hurst in the* middle of JJC", 
flight, leaving a hlue-green cloud of gaseous matetit^/' 
which was visible for eight seconds The fireball wsStp; 
also seen b\ the writer at Bristol, and he rat&d-^^ 
as much hiore brilliant than Vcnu.s, but it waij 
fav’ourablv seen right through a cloud, which it 
brightly illuminated. The nucleu.s could be di.^tini^* 
traced as it pursucxi its path, and the po.sition cd«6^- 
be acruraielv recordeil from a few bright stars 
w’ere not obscured at the moment. The radiant . 
of the object was near jS-^.\urigae at 87®'t<4o*»,;|f!T4^ 
the height of the object from 86 to 48 miles 
I the rnouth. of tN„ Thames to; 

1 ' ' ,2 .'.-'A 
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The Australian National Research Council. 




A‘v measure of co-ordination and cw 

^ operation in science was acliieved diirioj^ the 
by Great Britain. France, America, and Japan, 
kdth results which were far-^achin^ in importance, 
ifen of science in Australia aclt lh.it someiliing of 
hft \\‘>u!d also be productive of ^ood results in 
hat con linen I, which until recently was represented 
n (he world of science suleh by inde}x;ndent State 
loyal Societies. The climax was reached in 1919, 
/hen the international Research Asscx'iation meeiint* 
1 Paris invited the co-operation of .Australian men 
i science. .No representative scientific bo<.ly. with 
tic. exception of the Australian Association for the 
idVanccmefU of Science, which had not met since 
was in existence at that time, so the matter 
referred to the Melbourne meeting of the asso- 
Nation, licld on January 5'U last (Nah’ke, May 26, 
.^08). There it was decided that an Australian 
^National Research Council should be formed and 
Organised on lines similar to tliose adopted by 
entries already working under the International 
Council. .A. scheme of organisation was 
^trawn up and approved by the .Ausli alasian AsMX'ia- 
'^jbn, which provided for a council of a hundred 
fliemhers representative of pure and <i})plied science. 

.5 Australia has now, therefore, three organisations 
a gent'ral scientific nature apart fiom (Government 
■^departments, State s(X'ieties, and museums. P'irst 
itfterc is the Australasian Asstx'iation for the Advance- 
^Cjlt of Science, which meets noimally ever'v second 
Even if more frequent meetings were possible, 
(jtocjt of funils w'oiild probably hinder (he elTcctive 
^ Section of investigations bv this IkkIv. 'rhen there 
51*.; the newb constituted Xation.al Research Council, 
^'yt' regard to which Sir Baldwin Spencer suggested 
/in _ his presidential address to the .\iistralasian Asso- 
Iciation at Melbourne (hat it might, with the view^ of 
jCcbnOmising time, eneigy, .ind money, be constituted 
Ihh the standing cianmitiee of the Australasian Asso- 
ciation, w'itli indejKMident }H)wers of initiating re- 
search and dealing with sutii funds as were placed 
dis}x>s;il. The third scieiitiiie organisation in 
existence is the (^oinrnonw ealth Institute of Science 
and Indi h\, founded by Act of Parliament in 1920. 
The const (ation o( this bo<ly is not considered satis- 
fadfcory by men of scieiu'e, but it demonstrates official 
reec^rrition of the inijxirtance of scientific investiga- 
tion, and at present it is the only one of the three 
organisations which can command the funds neces- 
^ry for _ cnrrving out investigations. Sir Baldwin 
openc^r is of opinion that the constitution of the 
National Kesearch Council of the United States might 
rave Jx’cn copied wdth ad^a^tage when (his body 
into being. 

However, now tliat the Australian National Re- 
Council is an accomplished fact, it is hoped 
hflpit wall serve as a representative .Australian unit 
9 , rnternational scienjific organisation, and, in nddi- 
i<^^ have an important influence in encouraging 
cierrtific research in .Australia. , 


\Th« following is a list of members of the council 
is at present constituted 

i^iculture : Mr. P'. B. Guthrie, Prof, A. J. 
.Afr. A. E. V. Richardson, and Prof, R. D. 

mt 


Luca'', Mr. J. H. Maiden, .uul Pi of. T. C, 
OnIh)!'!!. 

Chi’mLsfry : Prof. E. Faw’sitt, Mr. j. B. llcndef^ j,' 
son, Ml, A. E. Leighton, Prof. Orme. M.is^on, Prpf#, < 
J. Ke.id, Prof. E. H. Rennie, AsMK:.-lVtd A i\ D. 
Riveir, Mr. H. G. SmilJi, Prol. B. 1 > Sutle, and 
Prut. N. T. \f. AA’ilsmoie. 

FcaMuimcs and Statl;stics: Mr. G. H. Kuilil>s and . 
Mr. (L LightfoiX. 

/vMxtnecrmg : .Mi. J. J. C. Bradfield, Pioi. R. \V. 
Cdiapman, Mr. A. J. (iihson, and Mr. A. G. Mulu-ll. , 

(it^ograf^hy : C'apt. John King Havis, Mr I.oftiis 
Hills. Prol. W. llowchin, .'md Sir Douglas Maw'son. 

(icoioi^y: Mr. K. (’. Andrews, Sir PGdgeworth 

. David. Air. B. Dunstan, Mr. .A. Gihb Maitland, Ptof. 

H. r. Richards, Prof. E. W. Skoals, Dr. F. 1 .. SlH- 
w'ell, and Mr, L. Keith Waid. 

Matht'mattcs : Prof. H. S. ('arslaw^ Mr. A. • 
McAulay, .Mr. ]. H. .Midull. Prof. If. J. Priestley, 
and Mr. E. M. Wollish. 

j Mental Science and Edneatum ; Prof. Franci.s .Ander- 
son and Prof. William Mitchell. 

Meteoroloffy : Mr. H. A. Hunt and Prof. T. GrifUth 
T.iylor. 

.Uiaiag arid Mefallur^i^y : Mt O. 1). Delpr.it, Mr. 

(L C. klug, Mr. R. .Sticht, and Mr, W, K. Wain- 
wriglit. 

Pathology: Sir Harry B. .Allen, Dr. A. W, Camp-'' A, 
hell, Prof. j. B. Cleland, Dr. S. W. Patterson, Dr. ^ 
VW J. Penfold, arid Prof. D. ,A, Welsh. ^ 

pitysics : Prof. K. firant, Prof. T. If. Laby, Or. 

I'. J. Love, Prof. I'. R. I.yle, IVof. d'. Pnnicdk 
rrof. J. A, Polkxk, and Assm’.-Prof. Von wilier. 

Physiology: Prof. IL G. (/hapman, Dr. K. E. ' 
Embley, Prof. W. A. Osborne, and Prof. Brailsford 
Robertson. 

. Veterinary S( tenet' : Dr. Sydne\ Dodd, Dr, J. .A. 
Gilruth, Prof. J. D. Stewart, and Prof, R. A, 
Woodruff. 

Zooloov: Or. W. E. .\gar, Mr. J. J. Metcber, Mr. 

\V. W. Eioggatt, Prof. W. A. llaswell, Prof. T. 
Harvey Johnston, Assev.-Prof. Georgina Sweet, .and. 
Mr. (L .\. Walei h<ujse. 

1 'he first meeting of th<^ .Australian National Rc- 
search Coumil was held in Melbourne on August 23,- 
25 last, at which the nature of the w'ork it would 
' undertake v\as discussed. 

Sir Edgeworth David, at a reception before tliC., 
business sessions, said that la? hopi’tl tlie first full 
meeting of the National Research Council would bo . 
an cpodi-making day in the annals of Ausirafian ^ 
science. Never in the wdiolc history of Australia wa« 
then* such a need for co-ordination in scientific effort. ,/ 
It would help to defend the country against foreign 
aggression. The public had no idea what we nw'cd 
to science for our final victory in the grt*at war. 

Later, an e\e<'Ulive committee, constituted as fol- 
lo\vs, was elerteil : President: .Sir Jvdgevvorih David. 
Vice~Prrsulen 1 ^ : Sir Baldwin Spencer. Prof Orme 
' Masson, Mr. G. ff. TCnibbs, and Mr, J. H. Maiden. 

■ Members: Sir Douglas Maw.son. Profs H. J. 

' Priestley, E. W. Skeats, B. D. Stride, N. T. M. 
Wb'Ismore, R. \\\ ('hapman, f. A, Pollock, K (irany, 
.and T. R. Lvle, Messrs, Ifilli?, and W. E. VVain- 


Ahthropoloffy : Prof. R. J. A. Berrv, Mr. C. Hedley, wriglit. Secretary^: Mr. (^ambage. There was sorrt* 
John Matthew', Mr. S. .A, Smith, Sir Baldwin discussion as to tin* qualifications of associate modi' 
p^aocf, and Prof, F. AVood-Jones. bers, and It w as decided to admit as associate menibori 

4 ^ifOMemy: Dr. J. M. Baldwin, Prof. W. E. Cooke, only those who have carried out meritorious original 
tV ^ JRj, Dodw'ell^ and the E. F. Pigof. » scientific work. ^ / 

^ of _ 4#»ou?«ioq.. of. the 
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«oame of Prof, T. H. Laby, that the Ausltahan Council to submit hu^itieFS for consideratfoii 

KatioTjal Re^rarch Council fthould a<i(*pt such a con- Brussels meeting of the International 

fthution as w<jiu!d enable it to perform the following Council was considered. In this conmclion it wait' 

functions; (aj The dis< and publication of the agreed to leprCMau in th<' O;mnion\vealth 

rejiults of srienlific invesligalion by die publication of merit the need for funds to enable Australia to 

scientific papers and bv co-operating with tlie Slate certain of ihe International Unions. Mr. E*- 

fit ieittific societies in such w'ork (h) dhe promotion Andrews was appoinitH^i <ti delegate to the Pan-PaOfi^ 

of scientilic research generalJv, and the investigatirm Scientific Congress to he held in 19*3. ^ ' 

of fipecillc prohlerns, hringing the lalfer under the Among other business transacted, Sir Edgewtjtth. 
notice of the (commonwealth and Stale (iovernments Davnd directed attention to the desirabilitv of fo^ts 

when that lonra' is dositahh- (< ) 'I'la- pioinotion of ing a Commonwealth Geological Survey, in additj^.^ 

the^ application of Mienlifit. metlaxls in questions of to the State surveys, and further action is to l>e 

governmrmt and administration when such methods A committee was also apj)ointed to report on tKifc 

arc peculiarly and spetially applicable, (d) '['he pro- possibility of making .1 gravity survey of Australia^ 

mntion of the interrst and status of siietitihc vvorKcrs A nperird committee then reported on the proposed 
io Aiiviraiia. Tlie first of these clauses was negatived establishment of a solar radiation station at Sydney; 

by a large majority, but the publiralion by the the necessary funds had been raised successfully^;)^; 

Count il of altilrai ts of scicntilic papers bv Australitms public suliscription, and it was considered that 

Was agreed to. ( laiiscs flTjand (c) vyere carrieil, but project was a matter of considerable scientific Imv 

clause (d) was rt jvt.ted. In tlie discussitrn on the last portanre. 

clause [’rof .Agar s.tld that tlu' Council should con- The National Council formallv took over from th© 
fine its alfcnlion lo furlhcring the mlerests of scltmce Australasian \ssoclation for the Ativancement , Qf 

ratlu r than the interests of men of science. The C.'ount il .'science work of an international character relating ^ 

also ri'jralcd a proposal m.ide ifi connection W'ilh the geophysics and phv steal and chemical constantit. - / 

foregoing nirnioii'. that it shouKl form from those of The Australian National Research C'ouncil, so 
its members who refiresenl m.hhcmalics, phvsics, a.s its constitution and objects' an' cleterniimx!, is to 

risinxioni), lUid engineering, a sc'diun for tlie enc our- be exclusive in charaett r, and it wall he concerned 

agemcnf, disrvission, and publication of re.scatdi in with th(‘ organisation of siu’ntific work in Australiai 

the inalliematii .il and physical sciences, and with co-operation in international icsetirch, 

A letter from Sir Arthur S<hu.stcr, Inviting the | il will not discu-s «>i publish sciintific papers. 


Scottish ^Fisheries. 

By Prof. VV. C. McIntosh, F.R.S. 


''pHK 'rhlr ly-nitUh Annual Report of the Fishery 
* Hoard for Scotland, i()2o (H.M. Stationery 
Office, 3.i.), as usual, contains, much impor- 
tapt infoi inatiori comiccled with the Scottish 
fialwrii’s. 111 tlu* introduction the Hoard refers to the 
prrtient depressed condition of the industry, wdiich is 
due, riot to dearth of fishes of all kinds, but lo indus- 
trial and tiimsport troubles and the general unrest, as 
well as the partial disloc’ation of foreign trade in cured 
fishes. If bewails the increasing incursions of foreign 
trawlers in the Moray Firth, unmindful that the 
closure of the area beyond the three-mile limit was, 
ns f.urd Bryce and others long ago pointed out, the 
fons et on^o of the trouble. 'I he figures of the cap- 
tures for 0)20 .show that with I36(> fewer boats than 
in tiic rriord \ear 1912 the qiinniitv landed w’as 
i,2f)f,iti7 t vvf. less. The siip]X)sition conceining the 
"accumulation " of fishes during w'ar-time is 
conjciTural. 

'Ihe pres<>nt remarks, how'cver, malnlv deal with the 
Ht>atdN scirntilic fisheries work, which, so far as 


views, real progress lies in the worlc of each counti^^-^ 
scientific staff in its (wvn ships and marine laborat^ 
lories. That the Hoard is open to criticism is 
npp.arcnt from the fact that whilst other nations, 
notably the Danes, have worked up the life-histories 
of the foi^d and other fishes collected iu tlieir ships in 
a praisew'oi thy manner, the large collection of eggs^ 
i larval, [KKi-lnrvnl, and \oung fishes procured^by tne 
i Board’s steamer, with pcrliaps a few' trilling exCep- 
j tions, is unknown. Instead of leading the way in 
i such wmrk, the Hoard appears to pin its faitli in this 
j department to endless, hut expensive, statistics of cftp- 
[ tures here and there. It clings to the notion that 
1 a si/c-limit or by the closure of areas of the Norm 
I Se;i (which it formerly abjured) plaice will be bcDie- 
-fired—forgefful of the persistenc of this fish, not* 

; withstanding the pt^ssimLsm of nigh a thousand 
i The recent work of Dr. Petersen, of Copenhagen^ CW 
; intensivTi plaice-lKhing will afford the Hoard siSfne 
; information on this head. The Hoard’s intention to* 
• ascertain the present condition of the fishing-groud.ds 


Its exjK'iit nced staff is concerned, maintain.^ its high 
J?tandaid. The Hoard apparently believes in the 
Intern, Uional ('ouncil for the Exuloration of the Sea, 
yet it docs not explain how this international enmara^ 
derip has failfd put an imd to the raids of foreign 
trawlers in the Moray hdrth. Indeed, it may well 
be doulitrd if, .after twentv-onc vc.ars’ experience of 
the International (^oundl, any practical result of im- 
^'lortancc to the British fisheries h.xs resulted from the 
large expenditure, or evolvfxl any solid basis for the 
revival of the «=( lienie. 'I'hc details of the Hoard’s 
&j^penditur«^ on this head should at once be published. 
Further, it is remaikable that the chairmanship id 
this Council lias hitherto been onlv in British or 
<icrman hands (often unscientific). The most experi- 
rjneed workers firmly believ<* 

WtIH ^0 tbe Interh&tteitja} 

NO. 3j:Mryor.'.ao83i^';" ■ 


1 (an advice given many years ago) is to he commerw*Bd» 
i .as also is the development of ovsLer fisheries, rhifugh. 
! the decline of the ovster fisherigs of the Forth 
yet unrernedied. .A profitable field for the energies of 
the, Hoard would .akso be the encouragement df 
canning of the sprats from the Forth, Tay, and 

The Board finally .alludes to the reorgan isahon^l* 
its scientific staff, and it is to be hoped that, 
bv the experiences in the Fishery Department# 
England and Canada, untried, or even non-scient|6^ 
men will not b<‘ placed over the heads of 
scientific W'orkers of perhaps a quarter of a ceatu^Sf' 
experience. Whilst these public Departments 
' many respects a free hand, science and 
: .• Also "'have - wlmh 
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tJ«iir«rsity aitd Educational Intelligence. 

Cami^Rii>GC. — \ ole on the admission of women 
the University will be taken on Thursday, Octo- 
T 20. 'Ihe point at issue this time is as follows:-- 
race U, which is accepted by the women's p»Ueges as 
solutioit and IS sup^K>rie(^ by them, admits w^onlen 
memUrslnp of the University with full privileges 
^cepl for a vote on the Senate, the governing body 
f the University. On the other hand, it grants (e> 
-itc women the riglit to eltct two assossoi'S to sit on 
^le Council of the Senate without votes — a measuie 

t at may Ih‘ of more iminedinie assistance to them 
an the" \ote which the lajiveji.ity refused to^ them 
December. VVomcm iH'come eligible foi Univer- 
sity' olbees, studentships, and prizes. On tht‘ other 
^and, their numbers are limited. An opportunity tor 
|inde[Kndfni <lc\clopment of men’s and w'omen’s 
^duration is olTered which may prove very valuable 
&n the ftiUiie, .\nd tln-ir discipline is also diftei i ntiaicd 
Ifrorn the men's. One very imjxirtant c<mdition at- 
|tached to Ui<ice U i‘' th.il nn-n’s and wemam’s col- 
peges shall be, and shall remain, distinct. 

I Th«' altern.ulve, (Irai'c 11., olTc-rs only titular degrees 
-a solution wlii<}) might hav(" beiai satisfactory in 
TiScjjy but is not acceptable at the present day. 
^Th<- c.irr\ing of (irate I., which tmbodies the coii- 
|cln>ionx of a IhkIv loriiu'd from all parties c'xcepl 
the p^tt(mi'^t'^ on cither side, offtis the only hope of 
f\h agreed solution of this long-st. Hiding controversy'- 
from within the llniversilv prt'jKr. 

Ut)l. Sir (ierald Lcnnox-U’omngham, Mr. D. U. 
Ilenrs, and Mr (’. D. Ivliis h.i\<‘ been clecli'd fellows 
of Trinity ( 'olirgf. Tht' lirst-nanu'd has also , been 
elected piadeetor of giaxiesv at drinity College, and 
to him win he entrusted the task of buibiing up a 
school of gecKlcsy in (konbiidge. Once again in 
starting a new' srieiitific school Trinity College has 
wdselv and gcnerouslv made the University its debtor. 
Previous inst.uKrs of a similar kind ,ire the late .Sir 
Mi<‘hael I'a-'tir and Piof. F. Ci, Hopkins. 

l.ri’Ds - .Sir Edward Allen Hrotherton, B.irt; , lias 
given jo,ooo/ to t!i(‘ Lhiiversitv foi the tlevelopment 
of baclerlotogical study and research, more paitiru- 
tarlv the interests of public he.dth. 'Hiis is the 
largest individual gift yet ri'ceived by the University 
of Ueedji. 

UoNOo.v — Some intcra.sting fiuhlic Kctur<>s are an- 
nounced to be delivered at King’s College, London, 
during flu loinlng firm The department of liistory 
and geography has arranged for a course of lectures 
on the British Fanpire, wdiirh includes the following: 

Ceologic.il and Geographical Physical Basis,” by 
prof. W, r. Guidon, on October jb ; “Fauna,” by 
Prof, A. Dcaidy, on November 2; “Flora,” by Prof. 
R. R. (iates, on November q ; .and “.Anthropology,” 
by Prof. G. Elliot Smith, on November [6. In each 
2ase the lecture-hour is at 5.T5 p.m. 


Dr. Fkaxcfs M. G. MfCKi.KruwAiT has resigned the 
post of principal of the Horticultural College, Swanley, 
to W'hich she was appointed in January last 
year. 

An election to Beit memorial fellowships for 
medical research will take place on or before January 
1 next. Applications must be received before Octo- 
ber 31. Forms of application and all information may 
be obtained by letter only addressed to the Honorary 
Seoretorv, Beit Memorial Fellowships for Medical 
35 Clarges Street, Piccadilly, W. i. 


A^Teachkhs Ci>nference under the auspic^ of the 
Ueague of Nations Union will be held on Saturday* 
October 22, in the Hall of Reading University CoHegA. 
Phe opening addre^s on cdut.ilKUi and intcriiatiCMltil 
co-oj‘eiation will be given hv Pnd. (iill)«'n Murra'}^*' at 
u a.rn. Communications should b»' sent to Mr. J. 
Kppstein, secietaiy of llu‘ <unfercni e, .p), Kedlanas 
Road, Reading. 

\t (he next dinnci of the (ha.Hipe Inier-l nivtrsitalre 
Ftartco-Brilamiique, to be lield on luesd.iy, Novem- 
ber 1, .u (he (Jonnaiiglu Rooms, (nv.at tju* < n .Stroel, 
Kingsvvay, \V.C.2, the chair will be t.ikeu by M, 
K.ivmorid Poincare, past-President of the I'rench 
R<-f»ubltc ,'ind former Rector of the Univtisiiv of 
(il.i'<g<ov, v\ 1)0 will s}X‘ak on “ Iho Utility ot Intel - 
.Vllied Intcllocluai Relationship.” Applitalious ti>r 
lickcis should h<* madi‘ .«s t*mly as |x>ssii)le, and in any 
case not later than dhursdav, October 20, (i> Mr. H. 
.Sloog (bon. secretary), 51 Anson Ro.id, N.\V'.2. The 
asstH’ialion was formed in June, 1018. for the purpose 
of promoting likndly intercourse between Biitish and 
French nnivs rsilv imm and pi rsons j^rcKiiincnt in the 
worlds (d .>!(. lilei aline, '•oMiMnv', v'omtTierce, and 
industry in either country. The membership has since 
l»e<'n f\(*nd<'d 10 universilv men of all Allied and 

.issiK'i.iti'd n.itions, 

Tiik A/c/core/egn a/ Aiaganm' for September gives 
.1 provisional prc>gi amme of leciuies and cia.sses for 
ihe se‘'su»n in the Si hool ol M< ti'oi olog)', 

linpeti.d Uollegc of Science and d’ei hnolivgy, Sir 
N.ipier .Shaw givi'S a loursi' f)f four lectures on 
“ Jo)g ” on Monda3s of the first term .it 3 30 p.m., 
w hii h comnunied’OM Ociobi'r 10, followed bv a course 
of tliM'e lei fures <vn “'llie Winds .ibov: ('!ouds” on 
Mondavs ol the fust term at ^.30 pm., beginning 
Novt'inber 7. He will .also dfdlver a lourse of ten 
!l•clul<'s on “The .Striuiui e of the Atmosphere and 
the Meteorology of llu (ilolx'” on b'nilays of fbe 
sf'cond tiM'm at 3 p.m., Ix-ginning j.anu.uy zu, 1022. 
Dr. <'. (Tii(X‘ gives a com se of four lei'tures on 
“ Tei lestri.al Magnetism” on Mondavs of the first 
term at 3.30 p.m., beginning November 28; while 
('apt. D. Brunt gives a gtneial roiirsi' on “Physical 
and Dvnamicril Meteorology ” on Thursday.s of the 
first and second terms at 2.30 p.m., beginning 

October 13. l*;u(irulars wf Ihi sf' eoiiisf.'Si may 

lie ol)(.ain('d from the Mrieorological Olfice, South 
Kensington. 

Tun Roval Technical College, Glasgow, has recently 
j issued a i.'dendar for the session iij2i-22 giving detail^ 

I of the y.inous courses of instruction available at the 
college. Full-time cour'«>es hav(>‘ been arranged which 
U*ad to the diploma and associ.ilesbin the .onr-rfo 
in tivil, mechanical, electrical, and mining engineer- 
ing, chemislry, and metallurgy. For the diploma a 
tl\tt‘e-yyar course must lie taken, while for (he asso- 
clateship a fourth year’.s study is necessary, and in 
I (lie rase of chemistry or metallurgy a thr'sis on some 
! subject of experimental research must be submitted. 

I 1'he diploma courses .are in most cases suitable for 
I students t.aking the B.Sc. examinations of Glasgow 
! I University. Evening courses in the various Bubjects 
w ill also i)e available for students w’ho have completed 
a two vears’ continuation course and to olhers who 
can show evidence of equivalent status, ("ourses In 
engifu'ering for apprentices have been arranged af 
part of .a scheme of co-operation with some seventy 
engineering firms in and round Glasgow'! whereby 
selected apj>rentices attend winter courses at the cof* 
lege and the intervening summers in W'ork^. Mt^hy 
of these firms recognise the time spent at the college 
as part the period of apprenticeship* 
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Calendar of Scientific Pioneers. 1 

October 13, 14»86. Wiltiam Mopkine died. 1 bo Cani- | 
bridge lufor of Tajt, Maxwoll, Kelvin, and hfokes, ! 
Hopkins, in 1H50, reteiveti iht' VV oH.ision rned.tl fm 
his resfiyches on the appliraiion ol mathematir^ to | 
physUs and geoU^gy, and Ihc following >t*ar was > 

president of tlie tieolognal Soeii'ly. 

October 14, 1^31. dean Louis Pone died.- While 
connected Witli the obsei vaT a n •>. al Marseilles, Lucra, 
^ind I'doicnre, di s( (jveri d ({iirly-seM-n ttjTn*ls. j 

October 15, 1907. Maurice Loewy died. lh>tti in ; 

Vienna, of Jewish parentage, arul l/aln«*d under j 
Mttrow, l...ewv w.,^ invited to Paus h} I.everriei in 1 
1S60. In i.'/tjh he siuieedMl dissia and .is rlireclor ot 
the P.II IS ()l)->ci \ ,noi \ III' ftjfiipleft'd ilu- great Pans | 
catalogue of ^I.US. ,ind eiu rgel J( .ilh suppotled tlw 1 
international rtiofographn Chari The iirst etju.a- ' 
torial coude was (listed h\ him in iSXj. ; 

October 16, 1793. John Hunter died. A great ! 
cornpatnfive <(tialoniisl and tlie found< r ot the famous I 
Hurn^'iiaii (oll((iion, llunier for m.my v<Mrs was one j 
of the SIM g< oils of .St. (ieorge’s Hospital, London i 
Inlcrnd uj .St. M.ii i in 'sdm-ilu-l'ields, his rt mains, t 
through the efioi ts ol ptaok Iku kland, were ti.ms- j 
ferrt'd in iXy). to W eshninstiT Abbey. I 

October 16, 1876. Wolfgang Sartorius, Baron voti i 
Waltershausen, died, Aftm (arrvjng out magnetic 
work ui various parts of Europe^ vtiri Waltershausen 
m.'itli' a sUalv of Mount Etna, .m<l in ib^H-hj puh- 
lishe^l his '.\tlas dcs Atna.” i'or about thirty years he 
held the (hair ol mineralogy at Giittingen, 

October 17, 1757. Ren4 Antoine Ferchault de 
fl5dumur died. Eoi la^arly fifty ye.us a prominent 
member of tlu' Paris Academy of Sciences, Keaunuir 
hUK Ix'cn (ailed the Pliny of the eighteenth century. 
His inv('viigatir>ns on the n'mcMiiafion of ^teel were of 
great firaiiual importance. As a naturalist he 
best known for Ids “ M(!‘moIres pour servir A I’His- 
toire dcs Inseites,” i737-‘48. 

October 17, 1887. Custav Robert Kirchhofl died.— 

While professor of phvsir's at Heidelberg, Kirchhoff, in 
^^59* ^'V comparison of the .solar spectrum with 
the spectra of various elf'ments, crivited spectruiii 
analysis. Assisted by Bunsen in ikbi, he discovered 
Cfcsluni and rubidium; his map of the solar spectrum 
was published by the Berlin Academy shortly after- 
wards. 

„ October 18, 1871. Charles Babbage died.— Some, 
tame lauasian professor of mathematics at Cam- 
bridge, Babbage was a founder of the British Asso- 
ciation, and of' the Astronomical and Statistical 
Societies. With Her.srhel, fh'acock, and Woodhouse 
he was (UK' of the reformers of mathematical studies at 
Cambridge l'(,r more than thirty ye.irs he spent 
much time and money on elaborate calculating 
Tnachi^e^, which, never complett'd, are now in the 
Science Museum ai .Srmlh Kensington, 

October 19, 1875. Sir Charles Wheatstone died. — 

A jpioneer woiktn'on the transmission of electricity, 
Wnealstone, in 1834, became professor of experi- 
mental physics ,at King’s College, London, and after- 
wards^ with Fotliergill Cooke playnl an important 
part itt the development of the electric telegraph. 
He also did valuable work in acoustics. 

October 19, 1906. Friedrich Konrad Beilstein died. 
—German bv birth but Russian by nationality, Beil- 
stein was widely known for his re^Mrehes on the 
arcmiAlic series and on |)f'troleum, and for his 
“ Handbuch de.r Organisclten Chemie, ” a work of re- 
ference held in high esteem. ^ E. C. S. 
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Societies and Academies. 

Paris. * 

Academy of Stleitten, S( pit-mber 2() - Lion 
Hard in the ehair. A, uc (iramoni and <*. A. nm^ 
ialwh. 'flu* ru.e> of electiiLa) action^, m (ho timssmft ; 
and appo.xiano- of ct-rlaie tyve^ of lino- ot the mag- 
nesium spot tram A detaile<l account (d tix’ 
tions m the lint s produuAl by changn^g the tofuhlions 
un.ier which the arc or sp.irk is mami.unetl 1 he arc - 
was stHuk betwteri magnesium eUiirodcs under, 
wattr, glVKiol, and petroU'um, and tlu spat Us wcr^.- 
passed m .iftuosjilieres of h\drogen, oWgen, (oal gas^^ 
iral nitrogen. |)uring liie lirsl pb.ise (d the an "ttuck 
in a hqfuul dro[), niudilit atitnis of ihe lints an taused 
b\ the intense e)t(iru tieKls. L CnfilcelK A type ot 
tloul'L' eontmuDUs t|ua(iraia genei.tinai of a plane 
(uhn t;i\eri by mix' sirnjile jKariis 1. Vnrapouk)* ; 
sn>me properties of irxreasing fundioiis- j. Cbftzy, 
■|hc Ptasson stability in the problem of ihiet.* biKlies. — 
|. Ouillaume : Obsei vations of the sun mack at the 
L\ons C>hser\aior> duiing the brsl uuaiter ipSl. 
Oliserv ations were taken on sevenly-s' \en «ia\s in the 
ijii.irlr'i', and the princijxd facts .m lesunx'd in three 
showing the nurnhci of spots, iht disinlmtioit 
of tlie spots in latitude, and tlx’ distulmlion id the 
fa( like in latitude - K. Ogura . 1 lx* statii held of 

giavilatioii b. Hulthen . 'llu t oinbin ilioiis in hand 
spectra.— N1 ^nd L Je Broglie, llu' ( orpusc ular 
spectra ol th«‘ elements. .\ sialerix'iil of eN])er imeritpl 
fCntilts on the coipuseular exidlalioii of llx' ix'avv',, 
metals (ur.'inium, thorium, lead), b\ tlx' X-ra\s, and 
ht'aring on llx’ L, M, and N |ev« Is ot ( lectrtnis - -E. 
Pammard ; The alluvial terran's of St bou above P>a 
' rhere is clear evidence of tlx' ('\isieixe in tlx' Sebou 
valley of three tt'rraces, 30 rnetK's, it) meiies, and, 
7 metres. 'Ihe higlx'r terraics have (citaiidv t'Nisted, 
but are now r('pn'sented bv dt'hn^ - .\ I.iimlire and 
H. Couturier ; Scxlium oieale in ilie phenomena of 
shock. When a t per (X'nt. solution of sodium oleate 
i.4*‘ injected into the jugular vein of sciisUisi^d guinea- 
pigs, it is known that tlx'si' animals i an si, and, with- 
out inccvnvenience, an inic'ction ot ihe aniigin which 
is mortal to a sensili.stsl animal not treated witli the’ 
ole.ate srilution, and this prot< etivi' action lias been, 
attributed to the pioperlv possessed by sodium oloate 
of diminishing the surface tension td liquids to which 
it is added, 'I'he authors di> not accept. (lils explana- 
tion, and show that solutions of stKliuin oleaie aionc 
('an produce the symptoms of anaphylactic shocks. 
These symptoms ran be svipptesst'd by solutions of 
sodium hvposulphite 

Bki'sshi s. 

Rojal Academy ol Belgium, June 4. -M G. Cesaro 
in ihc chair. — A. Demoulln . d'he mmimum surface ot 
Enneper. - C'l. Servais , A group of lluee biologic;il 
Cavlean tetrahedra.- M Stuyvaert : The theorems of 
Eerniat and Hiulcr. -H Kurierath • Tlie s(ereogrami< 
malic interpretation ol the sporulalion curve of ye<^$tA, 
describe<l by Hansen. Its application to physiological, 
and biological phenomen.a. The author has repeated 
and extended the observations of Hansen on tliC 
sporulalion of yeasts. d*he medium used differed 
from that of Hansen, and the rate of growth w^k^» 
much slower, but the results fully confirm those ot 
Hansen, as regards the average time of the first 
proof of the existence of spores at varying tempera- 
tures.—P. T. de Chardin and C. Frilpont ; The pre- 
sence in the lower tertiary of Belgium of a member 
of the Hyopsodus group. — j. Errera : Contributiorif tt)' 
the knowledge of the cuprous compounds. Exp^rV 
mental evidence is given of the existence, of 
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ijtratew The piTKfucts obtained by ^he eleriroJysis of 
^aline birarl^natcs with a copper anc>dc» and by 
electrolysis of ^solutions of carbon dioxide with 
^er anode under pressure liave been examined,- - 
^I^IMiippson : I he law4s of the electrical resistance of 
ng tissues. Cellular membranes behave as capaci- 
lOvvard.s alternating currents, h'ormula.^ are given 
the electric conductivit) of living tissues, and one 
'^the constants m these formula' characterise:* the 
l^’JviccMrln-mlcal state of the protoplasm. 

Sydnkv. 

Imeaii Society of New South Wnles, August 31.— Mr. 
Waterluju>e, prc'sidcnt, in the chair. — fl. J. 
tCHittr : Auslrajian Colec^plera : notes and new species, 
Th^ paper includes dt st riptions of ^ucH'nsland 
material latelv acquired by the Queensland Museum, 
of specimens from Northern Territory, and of two 
rvcw specie.'s from the Barrington or Mount Royal 
Range, N.S.W. Thirty-six species belonging to 
■ twenty-six genera in the families Luc.inid,***, Bupres- 
. tjdft^, l enobrionid.e. and Cistelidm are described a** 
hew.-'-G. U. Hardv ; A prcliniinarv revision of .some 
genera belonging to the Diptcra Brachyefn'a of .\us- 
In this revision certain char.oters considered 
be of pilmary importance an; used in defining some 
,bf the genera. In the Asilida* the antennal char- 
acters are used for distinguishing tlie genera belong- 
ing to the suh-family Dasy pogoninae JTwo robber- 
l 9 ios belonging to Ifie genus Blcphrirotes are desiaibed 
^ new. d'he genus CU'sfhenfia, White, ivS trans- 
wred from the Leptida' to lh(‘ 'I'lierevida*. anil taxo- 
Aemic improvemfril-' for the latter family are sug- 
Attention is directed I0 ih<‘ nee<i for 1 evislon 
the type specimens of the Australian species of 
, Apiocera, the only gtmus of the Apii>ceriila> repre- 
:>CTited in Australia. --] M, Pefrlc : 1 Ik- active priii- 
ciple of Erythrof)hloeum Lahourherii. Examination 
01 a small amount of air-dried leaves and a few 
^ beans of krythri>phlocnrn l^ahoucherii proved that 
cyariogemtic glucc^sides and saponins were absent, 
but diat a Njiiall [X'rrentage of a poisonous alkaloid 
was presi'iit. 2 <S kg. of leaves yield<‘(i 50 mg. of 
an amorphous alkaloal, while 2iy<) g. of the beans 
yielderl 87 mg. of tlu' same alkaloid. Both the 
chemical a .d phs siologicad ptoperties of this alkaloid 
prove it to : < identical with the cry tliro[)hleine of the 
African pkmi, K. gutnt cnsc . 'I'hi' general action of tin- 
digitalis group was observ (‘<7 m cxi)erim<'nts carrioil 
cnit with the alkaloid of K. f.aboucheru on frogs, and 
dogs. 
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fi. D. CJiitre. First Report ; for (he Perioil 1914 - 
i^rb. Pp. 409 445 + charts. Second Report : for the 
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Tnicts for r:ompiUcrs, No. b, SnuxHhin^. By li. C^ 
KhOfJrs Cp. fiC) f ^ diap/.jjiw. (I r^ndifn . ( ‘iirnbrldgt- 

[’rf'*,.-,.) 3s. qfi. n#“t 

iS<r iM.ip I’roj# f {ions, By A, R. li}nk>. S^toikI ediiiofi, 
rrvis( d -IJJ.I R|>, Kii r i ^Cambridge . At 

ihr l‘nu'or*>itv i jv Oi. n^-t, 

A Nifiiioir (d thr Rt, Hon. Sir Edv^'ard Frv, 0 . 0 . Ik, 
iH'jj u)iH. Hv Agtos IVy. !>. .V'H. ([.ondon • 
0\f(;rd I'nivctsdv IV^:KsA /?•?. 6d. iirt. 

A Study of MatloMiialicnl I'.ducation, inrlnding iho 
'IVnching of Arifhuwfir. Jty |k [kanford. New 
edition, enlacgf d artfl jevisrd P|> fOvford ; 

C^nriMidori Pn- ^ ) yv. 6d. net. 

Monograph-, ihr 'i'lu orv of Phoitvgrnphv . from 
the Ros. .irch I .ihoi-;,forv of ih». E.istrn.'iu^ KfKi.ak Co. 

f- lb. Sdvtr Hi'oiiiicie (irairi of Pljotogr.iphic 
EmuMon's Ftv \ P. H. 'iVivdli and S, K. Shrppard. 

'M Co n N'ork ; I), van No<tfrand Co.; 
R^x'h.'sU r, \\ E.islni;m Kodak ('o. ; London: 

K-dak, f (d ) / 'n 


Diary of Societies. 


'ttfl'Ttyi) \ Y . OrroBtH 1 ,'J. 

Kov-fii K.'.nitftfy In'iOtut.'). iit fi - Pr. 

I hitntTiiti>, Mi.fuijt'H t»f F.^n^Oif^r 

Ofrn W uu trupi'imj Colii-A'^ of Krl^nf.,a. nt 7 30 .- Dr (' 

Mlj( i/il J h'lnififi 1 oiutv' OrMion 

tvMiH u or MKr.f.v, f.osi,o> Skuo.v (af vj.r .Tol.n TO't.iu.*Al 

lo.litolc) nt ^ Dr 0 . F Hm.Som < 'hoi, \,}(lra.<.<, 

.(X inr to(( ( <. ,‘11 ft t - T n K Doim <'ostH(jj. <^,t) {O'lvt I'RtiGwiM 
On rco-.m Hotrl (rron t.t s Dr Mnrio .Stt.fM'M An^.o 

rjoit.. ,1 tl,.. I M„f, l‘rnv>nf. ir/)ft Fiit.(r.« of Dirtli Cr.otro) rl'rff<i 
di nMMi 

AiinrNtufiAN Mofirrr (at, St rrnrtl.olumoi^ *„ Itofpn*!'. nt 
Dr ( M.dinal M.mi nnd I’liliHp r.ifo. 

«<rTAi Ko.'tiri nr MurMMK ( N.>ur(.lo>f> Hvotion), at A:JO-.p 
Kflr;;t'rtt I’o ‘-ulcnhiil A(J(lr<-«p 


FKI!}\Y , OtTnntn 14, 

Af^WMTfOH nr F<()';uMif IDmoni.rN (fn Hotaniral kenturo 

Ih.atny Impnnal ('oil. of Sci.'o,.. , at i:iO -^I)r, IV. IDown 

aiul Otloifl DiHovifriiioa on thp ft.) .sioloiry of tho Infoition 
rr.ict'r.n. 

Jrjtnii rNSTir-Tfov nr Fno t vnr.Rf. (li,- ), at 8 .-- C. IT. WoodfloM : 
P i. .'trio (iranca 

k<rTAi Sn.'ifTr nr Mkdk ‘OphtlinlmoIoAfv flpntion). at 8..^fl.— 
.1 D VatNon, i ),,, F„„rih Cranial Ni'rVe ~R. C'larkn ■ Md.^' 
^tnnl'n m Ilr’l'ract ion Work. 

On.iBfii 

rurtsioiooK u SnciriT (nt OnvS H..spit!ih, at 4 p m - N W. 
MarKfiUi. M .H Foiiiltr. v, W . R S|Mirr.*ll F. C. Waruar. and 
*• J Hi'.tlaVn f’hnoi/.'p in I rito- and Ttr*»ipirfttion ia 

lUIntion to Frcr.'iHn --0. 1* ('rnwd.'n. (Jwpiida Hill, and M S. 
rorn(n<>v Fh vriiolojj^ii'Hl and \iiatuiniral ConipariHoiia of a Pair 

of Id.niti.' .l Twin*. F.. 1) Adrian and A. Forbe* . Tho All-or- 

NotliiriH' Hfwponp.- of Smi'ioiv NVrvo FihroR.-^-d. ft Adair, .T 
Unrot oft and A V. Rook Thv Idmilit.v of Hwrnofflnhjn in 
ITiiiiian U.'iowr*. - M. Nak-nliaihl ^^a)k’^,<'tl{* CJos AnnlysiB — .7 (.'. 

nintnmond. O F. C'rov.<U'ii, and Ow.'tida Hill - Nutrition on Uipli 
T'rotatn Diotanoi) R ,r (’ollifi^w.rod Tho (’ojidtitutlon of 
RliKrd after tiu' IiittavonotiB Inieotion of <a) n Solution of 
Tlironiltin, pr. pared by the Oamifw Method, nnd (h) Tiahuo 
F-^ traot \ V Hill and W K. I. Urown The Kffect of CD*, 
on the Kent fif Combination of H/rmofflobln nnd Oxyjfon. — J, 
Mellanby .^sph^xiabr Nitroijen 

rUH.'^OAV. Dciobrh 18 

Rovn IfoKit. viirnAL SociKty. at It -N. K fimbb- Somo Aspects 
of \ p[do Fi iiidntr 

PoTii, CniiroK or PnrsirtANa, at 4 ~ Dr IT. U .Spencer- (Karreian 
Oral ion) 

ZontniM. II .*^ 0 . irTT nr Lovpov, at 5 30 -Tin-- Seerctarv • Report 
on tho .\dditu)tis nifide to the Soelftr's Mena^rerie tfunnfi’ tlie 
montlH .f June, .tiilv, AuirnHt, and September. 1.021 ~ M. A. C 
Minton luhibitmn of «n K.mbrvo Afriee^ Flephant \ Stanley 
Hurt On Some New Farfuntic Mites — Vrot J FIn’rfaIr MelVfur- 
rich Not., on the ^Sy^tenIat(o Position and Dmtrifnitjon of 

Noyarfirt /urine 

Wh’DVKfiDAr, OcTomn l6. 

KATOMniootCAh Sof-ikTy or Lonpok, at 8 

Rotat \f k nnsciorii \t, SorirtY, at 8 — Dr k T noifbcn • Prrdirainary 
A.’connt of the Hpermatojrenosis of Sphenodon - I). M. Stump- 
An Applieation of Folarmed fo^Dit to Ueaolution with the Com- 
pound Miciosoope. 

In*ititittov or Aitouobilk EvoisriBa (at Commercial Tohicle and 
Motor Cur and Marino FxhibitioJia, Dlvmpta) —H. 8 . Hall and 
H. 0 Kurford , R TI, .\rnott Ag-nouRiiral Tractors. 

Tfllf’RSDAV. OrrourB 20. 

IloTAf. AfitovirTiCAt SociiiTr fat Tloyal Soeirlv of ArC), at .*5.30-- 
O. K rower ■ The T.anijU'v Machine and tho Hammondsport Trial#. 

SocuttT, at k. Crant and P. L. Pjnaan: Nitro* 

anil Amihd derivatlvefl of 4 ‘P{)rayl{ttyot(.ajina, 

NO. 271.1, VOh' TOS] 


IirsTinTina Pr Anronoi ttr. RsniarEKa 
Motor Car and Marine F.Yh.bitKins, - 

Coke BN a Fuel for Coinrai rnial Whirlee— W. D WllOWMOU . 
k.»«dinir ISvu.i for CormnernHj Vehicle#. 

FPJf) I CfTCiBkH 21 . 

laaiiTiTtnv nr VnMAvnAt Eso:v»ms, at 6.— Dr W. 

D Runsoii llleventh Report td thp 
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London University Site. 

public must bo puz/lod and bo> 

1 \siUlorcd over the que.slion of the .site for 
■ tlu' I’nivorsity of London, Until recently it be- 
that the site at Bloomsbur) had been defin- 
itcK decided upon, and it expected that active 
preparations uould .shortly be made for the erec- 
tion ol buildings. There were good reasons for 
the belief and for the expcetalion. A public an- 
nouncement was made that the Government’s 
offer had been atxepted, and that the purchase of 
the site had been rompleted., \ few months later 
a tenij)orar\ but ^ cr\ substantial building, pro- 
vit’ed by an anonunous donor at .a cost of 
2o,i.K>o/., for the University Institute of Historical 
Kcscarch, was actually erected on the Uloomsbury 
isit(' and formally opened by the President of the 
Board of Education. This certainly looked as if 
the innumerable discussions and delays bad at 
last resulted in something like definite action. 

Before the summer vacation, however, the 
whole question was re*opcned by the"' London 
County Council, which invited the Board of 
Education and the imiversity to “explore the 
possibilities “ of a site on the Holland Park estate 
before taking further action on the Bloomsbury 
site. The Council’s resolution refers to the Hol- 
land Park site as “ea.sily accessible from all parts 
, of London, costing much less money, very much 
larger in area, and so afTording room for ex- 
pan.sion.” 

Any opinion expressed by the London County 
f*^^uneil as the authority charged bv Parliament 


cixtitled to f>e' received ' 
slderatlon. li is difficult, however, to’ 
action the senate of the university can , 
Before aiceptiug tlie (iovernment*^ oftcT.. ^ ,i*e 
Bloomsbury .site the senate consulted the CoudC^I 
and was assured that in the twenl the 
being accepted the. Council would consider 
a building grant up to a third of a million 
Fortified with this expression of appioval, 
senate .accepted the offer, and the sale was 
pleted. It is impossiljlo to withhold sMupathy 
from a university v\hirh, having had one very 
v'alualile site presented to il, and ha\ ing already 
jiartl) acquirer! possession of it, is Invited to 
“explore the {>ossibilities ’’ of another site which 
no one has offered to give. Pcati pos.sidetiU^s : a 
non'a<'adcmic body would have a ready aiusttf'cr, 
bill it will probably be found that the senate ol 
a university Is not uUcnly lacking in \\^orldly 
wisrlom. 

The fart that th(‘ Bloomshury site ha.s b(N?h 
aecepted and is partially occupied is not of 
itself decisive. If a hlundcr has been made, it 
should be rectified. It is quite conceivable thltt 
there arc better sites tlian that at Bloomsbury, 
but it is quite certain that Holland Park is not 
such an one, however diligeiUly its possibilities 
are explored. The extent to which 11 is ** easily 
accessible from all parts of London “ may be seen 
by a moment’s reference to a map. Tliat it costs 
“much less money” is quite probable: It would 
probably cost even less if il were somewhat nearer 
than It is to Hammersmith and Shepherd’s Bush. 
If this is tlie only serious alternative to the 
Bloomshury site, there can bo no doubt as to tb<^ 
result of (exploring its possibiliticcs, and time spent 
in doing so would be lime vvastcai. 

Too much time has, in our viev\^ been W^ted 
already. The need for a dignified home for the 
university is urgent and clamant. 

It will not be met by suggestions to explore" the 
pos.^ibililies of pleasant parks which happen to 
be without a building. Tlie site must he central ; 
it must be within easy reach of the great colleges 
and medical sc'bools where the gteat bulk of the 
teaching is carried on ; and it must be accessible to 
the hundreds of teachers and oth(‘rs w'Ikj partii i- 
pate in the work of the university and the thou- 
sands of students w^ho go up for iis examinations. 
Up to the present the Bloomsbury site Is ibt? one 
that best complies with these requirements, 
if it w'crc not already “signed, sealed, and de- 
livered,” there are sufficient reasons Why it 
b 



234 


Nature: 




Travel in North-west China. 


, . 

IcK'ss which ^as certainly be<^i 


iruz'vh <>j a C(>u\tdar Ofjucr in X(>rlh-i('est i 'hnut. 

Hy l\r'c IVi* hmini. l*p. \tv ; -Mt>t 5S platrs. 

(('anihrifi^i' : At the rnivcrsitv I’n-ss, icji’i.) 

♦ ^ 5 ^'. i'< t., 

O il'ffJ , KariMj, in thr r<*motf north- 

^^<'sl( ^^ cnrnt'r nl (^liinn, arc t oniparalivcly 
iltlc kn(>v\n, Tor ncirix r prnvnio- has aru rail- 
Aay Of an\ tuun o{)f ai tn kurnpean trade. I hc) 
irc .so far uitfiiii Asia I hat ihcv suffer from ait 
Arid dimate and lialude aieas of typual 

AXfSS land v,hil( they roe traversed bv (he Ch’inlin^'^ 
\iourttains, tiu- main mountain asls of Central 
China, vvliieh lise lr(»in the lower lloan^ Ho to 
the Moti^^oli.m pl.ileaii. liiey ran^e, therefore, 
from fertile lovv lands to a hi^di tableland, wlieia* 
the Oltlv e\lensi\(‘ trade is in wool, witfi some 
alluvial minm^ in deposits which the 

riutlior's ^lat^‘menl^ represent as oomparativelv 
rich. 

Mr, laic r(i<hman, of the British Consular 
Servit'e, who is will Icnoun Irom his cx[)lorations 
ill Soulh-\sesLci n ( hina, made a tiair of ^ooi^ miles 
liirotif^h tfie two pioviru'es in i()iy in <x>nnei'tion 
with the <)jiium I'rialy. Tlie eondiiions of travel 
were umisiuill} ra\ oui <d)lc, as lie had the privilej^(‘s 
[)l « Chinese oflii ial, and he* has used his f»ppor- 
tuvtity to ptepare two nstful maps f>as<M on com- 
pass surveys, and to collect tnudi v.iluablo informa- 
tion as the state ot \or(h“V\ cslern ('hina during 
a critical jicriiKl. ’J fu* authoi 's reniaik, at the 
conclusion of (ho narrative ot his journeys, lliat 
“the rentier ... is ptohafilv as tired of reading 
about lh( ni as tlie writia* is »)f recordmt; (heir 
»lej*cription, “ indicates tfiat the book is not lij^hl 
in style; Inn to those iniiiresteil in China it con- 
tuini*’ iiUK h instrm iivc intormalion, and the 
chapters on the missionaries and on projected 
railways will int<rest a widei inibiie. 

The autlior’s !v)Utes iiossed ln)th provinces m 
various directions, .md extended to Chenj^^tn, tlie 
capital of S/ei’huan, to the south-\ve'>t. He re 
turnerl Iry latl down the lloanj.^ Ho. 'Ihe most 
irnportani i oni r itmtions to si lenee are in refer- 
ence , to loess and oil, 'Ihe aullior's conclusions 
a.s to the lormation of loess arc unortliodox. He 
had exct llimt ojijiorlumties for stmlMri}* it, and 
he rejects the theory of its formation by vvind- 
l>orr>e dust. “1 he long-er wr travelled in the loess 
country," be sa\s, “die more diniruU It seemed 
to ttfodit this theoiy “ He attributi's it to floods, 
and considers that it.s composition and distiihu- 
tivin are in tavour of an acpicous orig^ln. FhC 
absence ot fresh water shells he dismisses as of 
no si^nifk'ani e, since they are equally absent from 

NO. 2712, vor,. ro8] 


water. 

ihe author j^ives a brief but interesting^ account;.' 
of the eflort ot the American Standard Oil Co.» * 
in aeeordancc with a w ide-reaiiiint^ concession ^ 
^'■ranted them m fcp 4 , develop an cnMieM ; 

around Venchan^ m northern Shensi, two wells ( 
had been sunk there by Japanese, and they arc ^ 
still flowing and producinj^ a considerable supply^ 
which i-s used among- other purjKises as flares on ' 
tlie city walls in order to si’are off brij^'ands. The 
Standard Oil C'o. , alter a promising preliminary 
report bv its experts, ma<le numerous bor(>, but 
found no further oil, and abandoned the con- 
cession in iqih. 

Mr. i'eichinan’s obst 1 vations are most antliori- 
tative on the political condition of thi- country,. • 
on tlie projecU'd railway.s, for which conci ssions ■ 
have been granud to Belgian, b ram ()-Belgian^ 
and American syndiiati^s, and on the opium in- 
dustry. He traversed the country when the re-, 

( rudesecni e ot opiuin-grovvmg after the icvolu- 
tion uf rqit had been supjiressi'd ; but the preface 
reports that since his journey, in spUi' uf the 
efforts ol the (lov lu nmenl, the lultlvalion ol the 
pop})y has again l)e<ome widespread m Western 
China. 

\orth-wi‘stern ('hina has a large Moslem popu- 
lation, due to two immigiations, the later of 
winch oc( urred live or six lenluncs ago. d'he 
de.si'iuidants of that movement art- raci.illy dis- 
tinct, but thos(‘ of the ixirliei < ojonv are now 
physjcnllv Chinesic 'The .mthor spealcs liighly 
of tlie influence of Islam, and rtgr.jrds the Moslem 
as .superior to the adjaciuit ('hinesc. I hough they 
;ire ;i minority of the population, ihtv are sir 
strong and st) wisely led that they aie allowed 
practieall) to govern themselves. Islam luis ia- 
s[)ired a native self-supporting sect, and the 
author holds it up as an example jn that rvspect 
to the Christian missions. He expresses high 
praise for the secular and educational work ol the 
[Voteslant missions, but of their riligious work 
and secl^rian jealousies, and of the political 
organisation ' of the Catliolic missions, he is 
severely critical. 

China is at present the prey to internal discord 
and civil w'ar, and the author spe‘aks ol large 
areas being abandoned to sand and brigands. 
Shensi was devastated by the secret society of 
“Wdiite W'olves “ in 1914, and has been the 
battleground between the northern aiul southern 
armies; but the author’s numerous references to 
former civil wars and rebellions, and to the exten-- 
sion of trade and prixluction, despite the presertf, 
political feuds, justify , the faith that the. re^Qiirc^^ 



of tfte Chinese, will enable the countr) 
l^ce to overcome ditficuUies that would be 

f^fatAl to any State with a less stable e<‘onomk' 
r^diuidation. 

The book is illustrat^ by 
’phOh)^raphs. 


a scrt<‘s of eveellenl 

I. \V. G. 


Natural History of Pheasants* 

AfofUigrapU of tfie Pheasat^t^, By W illiam 
Beebe. (In four ^olumes.) V’ol. 2. Pp. xv f 
i' \ plule.s. {Loudoji : il. b\ and G, W’iibeiby, 
r J921.) 12/. 105 . 

T HK first volume of this sumptuous and im- 
porlatU work was nolired ifi XAirKi-; for 
December iQ, p- 302, at\d the long' inteival 

bctwx‘ea its appearaiux* an<l the issuing of the 
second instalment has been, the publisher^ point 
out, unavoidable, owing to various cirrumstanei. s 
associated with the war. 

1'he present volume treats of rwciUv-iwo 
‘SfM!Cies and ot the hybrid forms ot some ol lliem : 
of the Kaleigc's (genus Genna*us), of which there 
are ten species; the crestless firebaeks (genus 
Acomusj, two species; the crested firebacks (genus 
Lophura), four species; the white-tailed wattled 
pheasant (genus l.<;hiopl)asisj, one species; and 
the juugU'Jowls (genus (jallus), five species. All 
these gemu'a are peculiar to the launa ul the 
Oriental regions, 'I'he lih^-liistories atid habits of 
a number of thyse birds were pnwiouslv little or 
fihogellicr unknown, owing Icj tlie diHiculty of 
penetrating the ilcnsc jung;!es and forests which 
form thenr native haunts. 

For mans reasons (lie author considers (he 
Jialeeges the most interesting members of the 
: family, especially so on account of 

the ver) puzzling nature ol the many forms, ot 
which no fewer tiian thirty -live have beeti described 
,icitlu‘r as .species or as subspet'ics. Mr. i^cebe has 
carefully studied these forms, with the result that 
he recognises only nine as full species, and the 
remaining twenty-six as natural hyhridit. In 
Burma, where Uie range of three species 
(Gc’fotcu’io Uuentus, iP horsfieJdt, and (/. uyethe- 
is conterminous, an astounding amount ol 
Tfybridisation takes place. His researches have also 
/a<Wcd much to the knowdedge of the home-life of 
Several of the species. In like manner ornitlxdogy 
indebted to him for his contributions to the 
i histories of the crestless firebacks w hich inhabit 
tbf! low' lying jungles of the Malay Penln.sula and 
S^^atra, the.se in some ca.ses l>eing revealed only 
giTcat difficuhie.s had been encountered. The 
of j 




r«/a), a glimpse of the lw»aiity of which, hr tW^tW, . 
was worth the longest Malk and the most 
Mjine wait. He was also sucres',! ul in 
the gorgeous v\ lute-tailed wattled pheasant' 
the upland jungles and low' loK'st', tvl Cc.Wih|| 4 v 
Borneo. Regarding this species, Mr. Beebe, 
joices that it has only one synonvmii nanje, rc- ^ 
marking that it is “.i must wTdeome simplidfy 
m nomenclature after such unfortunate taxonot?tiC‘, 
tangles as .surround the specific ick iitil) of tfwj 
spet'ies of Pophura.” In this connei tion it may - 
be noted that he has not made use oi a single 
trinomial nanu' in his great worli. 

The vnlnme concludes with an account of (he 
species of jungU'fowl, the t>pical lorm of which, 
Ciiillus gallus, the red junglefowl, is the par<tPt 
Stock ol all the domestic bretds of poultry, tihd 
hence “to the luiman race . . . (he most important 
bird on earth. “ i bis sixcics is a native of fnd^, 
Burma, Siam, Gamb(^dia, the Malay States, 
Sumatra, and is found in the wilde.st regions^ ^ 
w'ell us in clove pioximity to the wildest 
villages. '1 hrough human agency it is now* Ip 
fount! in a more or less leral slatt* m islatidjsi sb; 
far removed irom its native haunts as rahili, < b'ui; 
remains altributed to a species of Gallu.s hal^e'' 
been tli.scovcred in deposits of Pleistoi <111; age ih 
New Zealand, W’hile others ol Pliocent' age have 
been obtained ip hVance and in Gn e<‘e. H 
identification of these (ossil rclit's- n(>t alluded tO' 
by Mr. Beebe-— is to be rhlied upon, it is ^Vidertt 
that junglt'lovvK had a mut h wider lange in prt--» 
hi.sloric times. '1 he tk'vlon species ((»’. lafayHii)^ 
and the gr<*y junglefowl ((;’. somirr'nlt) do not Call' , 
for special mention. Perhaps the latltr bir(i;Ati(;'' - 
bCvSt known on aorount of the fact that the 
minal portion of its neck hackles art' an 
indispensable ailjunct to the modern salmon 
With the fine and hitherto little known Javto. 
speries it is otherwise, lor there arc somy 
portant facts associated with its geographical di«- 
tiibution, since it is the only species of 
pheasant family treated of by the author the honlfj?’': 
of which is entiiely confined to islands south of 
equator. Moreover, it may be remarked, it pSv 
the only form the range of which extends inip 
the AiKSlro-Malay region, ior it is a native of tlae 
islands of Lombok, Sumbawa, Mores, and Alor. 

There have been man>^ monographs d(*voted 
various groups of birds, including the pheasantstj' 
not a few' of which rank among the most 
tiful W'orks devoted to any bran* h of zoolugl^^ 
science, but it i.s not too much to aver tliat tM:*' 
l)ook under notice is incomparably the be.sL,, 

beauty/ > 
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bird^portraiture, but Its imrivaUed merits are. due 
to thtt ori^"in,»l du^rriptions of the birds in their 
native siiri«)Uiidin^»'s, written b\ one who is in- 
tensel) indnucl with an all-round love of Nature, 
and endowed wdlv a ^^raeeful pen - a eomhinatlon 
wtiii li has imparted a fas>< mation to the j^raphic. 
(kscrlption.s ot I'xpentnres in mans cases unique. 
A numher of the haunts were reached only after 
extraordinary diflu ullies liad been overcome by 
the autlior’s indomitalile perseverance, and In tlic 
eompanv ol savaj.;es, some ot whom were only 
sale,” Thus were the facts respect- 
ing the home lit (‘ oi certain Utile-known or wholly 
'UUiktlown spei les obtained, and the photo}4:raphs of 
tticir al>odes, wITkIi have been beautifully repro- 
duced m ph<jlo^^raviire, secured. 1 he ('oloured 
plates, twenty four in number, are excellent, espe- 
cially those l)\ Mr. (i, U. and Mr. (iron- 

void, v\hile a series of rnajis illustrating the dis- 
tribution of the various species adds to the w'orth 
of a valual)le and noUtvvorlhy contribution to orni- 
tholo^^a al literature. W. 1*.. C. 


Biitschli’s Lectures on Comparative 
Anatomy. 

VQrlcaun^tn lihrr Tvr^U’iihrndi^ Anafomit\ By 
' Brof. Otto Hutsfhh. l.ieteiung: .S’mtjcj- 

organr uud Lrtu htorji^ane, I’p. iii t- 643’-93t 't- 
■ xiv. (Berlin : Julius Springer, 1921.) 48 mark.s. 

T llli first two I>arts ol this text-book have 
aheady been renewed in Nvichk (in 191 1, 

> July 27* P ‘OM. .XugiLsi 7, p. 577), and 

the distiiulive merits ot thi* work have been indi- 
cated. In the thinl part the (xccUenoe of the 
semi-diagrammatic illustrations and the lucidity 
of the exposition are fully maintained, although 
the authoi ihed in 1917, leaving the work un- 
finished. the dlfhcidt task of (ompleting the 
work lor this ^olume and seeing it through the 
press has been ai liicved witli eonspiciious success 
by Drs. Blochmann and Clara Hamburger. 

The work deals with the sense-organs and the 
iijght-emltting nicehanisms of both invertel)rate 
and vertebrate animals, and, as in the preceding 
volumes, each stTucture is considered from a 
btoad, eomparativi' point of viewy and illustrated 
with a wealth of diagrams. The reader can thus 
acquire easily a t'lcar conception of the varied 
forms assumed throuf^iiout the animal kingdom 
by the series of sensorv organs in the skin, the 
peripheral instruments of smell and taste, and the 
organ? ol e(julhbratioii. hearing, vision, and lighl- 
productimi. This metliod of treatment is of special 
ihtefesl and importance to the \ertcbrate morpho- 
logist. The latter experiences an increasing dilTi- 


■ ' '' 

I cuUy in discovering UhztAs 
brate anatomy, some of which olten heconm^M 
crucial importance in his researches. ITic-se 
siderations iipply '^ith special force to the 
organs, and especially to those of vision, 
understanding of the sti^ctuie of which in inverte- 
brate animals is essential for the adequate appr^ 
ciation ol the nature of the nervous arrangement 
in the e>es of vertebrates. 'I'he \ast .signilicama 
of the evolution of the sense-organs and thefi 
nervous connections with the evolution of verte. 
brate animals gives an additional mteiest to th< 
text, supplemenUHi as it i'' by the lascinatldj^ 
series of diagrams, which have been admirably 
cho.sen and clearly reproduced. ' ^ 

Iv is unfortunate that the authors, who 
have sifted a vast array of writings in collecting^ 
the material for this volume, liave omitted al| ^ 
bibliographical referencts, the mclmsion of which^ 
w'ould have trebled the value ot the work. Tltis , 
is particularh to be regretted in the case of the-, 
light-emitting organs, lor it is ditlicult for those 
who become interested in the elusive physico- 
chemical problems ot tliesc remarkable structures- 
to gel on to the track ol the biological literature 
relating to them. f '• ‘ S.vuth. ' 

Earth-Structure. .i 

Der Ban dcr Krdc. Hv Prof. Leopold Kober;; 
J>p. iv 1-324 t 2 plates. (Bc'rlin ; (lebriukr 
Borntraeger, 1921.) 80 marks. 

T his handsomely printed work, with a 
frc.nitispiec'c, a lolded map of general earlh- 
.structure, and line-illustrations in tlie text, i.s, in 
spite of its nominal price, a weU'ome sign of 
scientific recoverv. 1 lie absence ol an index is 
surely an ac'cident which its well-known j^ublisheriS'^ 
will redie-.s. Perhaps the most striking feature,, 
and one that will encourage ;;>eneral use, is it^ 
crisp lucidity of style. We liaie sekn^lcd 
random ten i onsecutivc senteni es. 1 hey contain ii' 
total of 133 words, and one consists of six words' 
only. 'Ibis shows the (Icrman-.Vustrian language, 
at its best, and we should like to attend Prof.' 
Kober’s lectures. His main thesis is that the 
building of foldyd mountain-chains is a process "oTj 
“ revolution ” following on one of evolution,’' it^ 
which gcosynclinals have been fprmed. A geosyp^ 
clinal represents what we sometimes regard as 
epoch of quiescence. Us sinking ba.se* ultimater^ 
becomes nipped between two rigid masses of 
lower crust, and the .sedimentary accumulatiOi 
rises in folds and overfolds at the surface. Mo^ 
tain-building is the dose of a cyde, and i.s 3 m^^ 
festation of 




<3eob?ks a 

shrinkagfe of the outer cru<it. The portion 
jE^vthe earth that includes the geosynclinal masses 
the resulting mountains Is sl\kd the 
agen ; the old and consolidated blocks are 
jtVkd the “ kratogen ” “ presumably because tlu > 
^rcisc force upon the yielding orogen. All 
;|\l.st-disturbam'e8 originate in centripetal down- 
movement, 

' The immense part played by a forward move- 
Kient that is largely gravitational is well .shown in 
be treatment of the Alpine chains. Prof. Kober 

r poses the \iew.s of Suess as to the relationship 
a g-eneral southward mo\ement in Asia to a 
lorthvvard movement (a Kiickfaltung) in Kurope, 
nd he urg^<'s that in both continents southerly 
^ northerl) thrusting may be traced. He intro* 
uces a number of useful conceptions. In the ap- 
•arent ab.sencc of Mesozoic marine sediments 
ound (he Atlantic Ijorder he sees <*vidence of 
heir recent submergence beneath th«‘ ocean. 


drica is considered to bo a \ast block compressed 
dthin a ring provided by the Alpine orogen. 
'rol. Kober’s treatise includes his own observa- 
ions in the unfamiliar field of Syria, and his broad 
utlook maintains the tiadition of the school in* 
pired by Suess. Suess, continually revising his 
lews in the liglit of later knowledge, raised more 
robleins than even his long" lifej could sohe. \Vc 
re ^lill far from pii'turing' earth-structure as 
ound l)v s\mmetr\ and rule. 

flKKNVlLIJ. A. J. CotF. 


Our Bookshelf. 

ythoji lirahi' Optra Onmia. Tomi Quinti 
¥ ami'll \ his rriar A sirotiofTiiac Insiauraiae 
i\f('chanic(i ( I ; In Sohs tt Lunac Motus 
Re,s fitutos (u Scqucfu Oiariiim Rrolegorjicna 
(150^), Spt'cifficn Diarit Arnii 1594) (tS9‘'^); 

EpJu’taenJe^ Soiis An}iornt}i 1^86-1592. Pp. 
21^^ (K<^henhavn : f 1\ Idendalske ' Boghanclel, 
19J1.) 

: this N'olume, or rather in this tasciculus, wc 
e given some of the most interesting if not the 
osi imporLmi works of ']'3cho Bralie. The 
;Je“page of the volume with the editor’s name 
►pears to he reserv'cd for the second fascit ulus, 
it it IS probably safe to conjecture that the new 
►hime, like its predecessors, has been produced 
Or. Dreyer. The lirst of these works was 
‘iftted at 'I'ycho Brahe’s press at Wandsbek in 
e duchy of Holstein-Gottorp, where he was the 
i^st of Heinrich of Rantzau. Thither he had 
tmsported his obserxations and most of his 
^iruments in consequence of a disagreement 
0 \ King Christian l\\ which had led him to 
Denipark. He w^as now seeking a new 


f -Rtfidw:. ft., ;t:o' w^hbm th^s w'ork 
is in*effect an attempt- as it happened, a 
ful attempt -on the part of tlm author to 
mend himself and his work to the emperor, 

It contains an illustrated ;kx ount of the s tract 
and use of eatdi of his instrumenls, an afttOjv \ 
biography with an aciount of liis achicveiUents^ 
and projects, and an ap})cndi\ dcs< ribing Siii^V 
observatory at Hveen. dhe remaining works anJ 

now printed for the first time. mosi iinporV 

tant of them is the Prolegomena, whith oci upies 
twentvdive pages and treats generally the iinpor’* 
tanec of the sun and jnoon in the unl\erse and 
thc' correetions which the author has introduced 
into their theory. 

On the v\ hole it may he said that while thesr 
works do not contain anv discovery which is not 
more fully treated elsewhere, they gi\e us as 
good a conspectus as w c could de‘sire of his powers 
and achievements a.s an a,stronomer, and in tljlf 
main bis own judgment rif his work is confirmed 
!)) the subsecpient progress of seiiaue. His chiuf 
distiiution lies in his g^emus In flevdsing^ and hji^ 
industr) and ingenuity in using asirononticjAl 
instruments, in which he stands immeasurably ' 
al>ove all his prc<lece‘'Sors. In lii.v revision 
constants an<l of theory he shows no g*enius, bdt' 
a capac ity whicli caUitlcs him to r.ink next, ' 

haps, to Hipparchus and Ck)prrnicus. We shaijit . 
doubtless b(' yl)lc to «*stimato liis work lietter 
the second fascicailus ap|xuirs with the editof^tS ^ 
notes. J. K. F, ^ . 


I leones PJaniaruni Formosanarum necnon el C&n^ 

I iributiofies ad F'lonnn Formosanani. By ' , 

: Bunzo Havata, Rig.akuhakushi. Vol. 10. Pp. 

h 3'kS* (laihoku: I'lurcau of Productive In-* . 
dustnes, Government of h'ormosa, 1921.) 

Dr. H.A-Y.v'ia has devolrd twentv vears to (h^ 
study of the vc'gctalion ol the island ol hormosa, > 
which, Ring directly under the tropic of CaocCf, . 
and possessing mountain ranges rising more thatl' 
10,000 tt. above sea-level, present^^ almost every;.o - 
kind of elimalal and topographical f<*alurc, ' 

an extraordinarilv nch Itora embracing t topical, 
lem|x;rale, and even alpine elements, C'limati^t 
conditions and the activity of the head-hunlerit ' 
the jiUetior had re st rioted exploration to Ihet 
coastal regions before* the acquisition of the island 
by Japan. Dr A. Henry's “List of Plants from . 
hk)rmnsa ” (1H9O), the first attempt to outline tjK*- / 
flora, included '>pc‘<aes. This number \ 

been nearlv trebkil bv Dr. Havata ’s efforts »ii9Ce 
hi*, first visit to the island in ic)oo, and hv later 
visits, as well as by his elaboration of rolleetiofiK 
made by other botanists. 'The pr(*sent volume, 
the last of the scries, includes an index to the . 
ten volumes, comprising species of flower**-, 

ing plants and ferns, representing^ 1197 genor4 
and 170 families. More than 1200 sp<cle.s firc . 
new, and among the new' genera is the n markafete ; 
conifer, Taivvanla. The volumes are profusely 
illustrated and form a very valuable ('ontrilnitibn , 
to thc taxonomic study of an area of .special ^ 






Letters to tlie Editw. 



Kdilor does not hold himselj rtsponstbU for 

^piffiom expressed by his correspondents. P/either 
‘ can he undertake to return, or to correspond svith 
ihe writers of, rejected manuscripts intended for 
, this or any other part of Nature. No notice is 
tak*^ of anonymous communications.] 


The Development of Optical Industries. 

We d l>v niir pi inrijhiK, Mws'ir's. (kill 

X>f jiMtii, to fuiDMiiif tin- following ol>s»-r\ atiojib on the 
artulc, “ I he IVoniotion of Our Optical In- 
vvhirh ap)Kar<(J in Naukk of l^'ebcuary lo 
Wst^vol. U)A, p. 744), wall nqui‘.',t (hat \ou would 
' kwtdiv vxU nd to llaui in >our columns iht- publicity 1 
the inijjoitance of the subject dcsejvcs/ It is 
'I'l^j^retlable th.u so ion^ an intcrsal should have been 
' ‘|tenrlltt<'d to cl,'ips» , hut vve understand that the head 
.'Cff the departininf at |ena which deals with Pres>> 

, ^j]fUith.is vv.'is .disent lioin le-adquartei s for s« veral 
''months. • 

“'J o the 1( adiu^j arlu'le, ‘ I hr riunu)ti<*n of Our 
ical liidiist 1 ies, ’ whitii apj^^aied in Nvurk of 
jTehru.trv to last, some remarks presnil flumsijvis 
Avhlrh rail into pinstion ilie |>o^ition assumi'd h\ the 
J^ritish ()piieal Insirnment Manufaefuret s’ AsstKaaiioii. 
The arliile ;ilvu (itiitains some slafements which aie 
•i^i’jont'c -Us .111(1 (a’l for (otrettlon. * 

‘"U would seiin th.it lie* writer of this article wa'^ ; 
' not (a'lfi'Ctls .u(|U<unfed with the liistoiv of Knj,^lish 
, ; l^hLfs nuinufae lure, lor tlu^ uoids ' Miptemao in the 
^ jH)tic.d ^la<s industrv, whicJi was e^Hiablislud in this 
'j;Coh,ntrv as eaii\ as 1X^7,’ .ue scaroel\ supported bv 
,„:m) historical investigation. Such a supnanaev did not 
then ( sisi in hin^iand. It hmv jnirhaps be worth 
Whif^* lo fur^i^h sonu' trustworthy hish>rical da(;i. 

•*' When l>elw<en and exjiei Iinenls on a 

'very lar^^e sc.dr wmc m.ide in l'aij,<land, of which 
, thy' flalo tian le* lure f^uen hv I’araday .at the 
,eHd cd iS2() wa-. i del tiled .leeiaint, th<' position 
Eukhsh Ki*'''*' inaniilaelure wais not N'-i'V llouiish- 
thR. not were tht i^hissfy (d Ik'iiedicilutUT n, near 
^unu.h, or dulse t)t It's 1 U( iwt'-, in \euchAud, at that 
time obtaiiirihlt in Knoland It would stem that even 
^ITai’adav 's enei4;\ w.is unaMe maieriallx t»> all<T that 
Hiih’- of things, h^r Ills f^ilaN'-e^ ’ wta'c* ne\er 

kirUclv (Miiplovid lot opiital insirunifiit s in i^eneral. 
G. Htnuenips’s t)pinii>n that h'.iiadav's e\f>eriments 
. y^fire discontinued, b(<aiis«’ later on oulinaiy oplital 
’ ^flas.s Was ofitainahle in I'rance md in Swil/er- 
tartd, mav possihl\ he tona-cl W’. \'. Ilau'ourt’s 

eitrlv ('Xper ine-nts htfwren tS’^^ ,iiul iSj4 are \eiv 
tmpet'feclh known, hut the nsulr .it that lime w'as 
Sicarccb of .tii\ praclic.il importance, (i (i, Stokes, 

, in an\ ca'.» , did n(>f ihink much of the Hi si sj-KCirnens 
‘ Harx'tHirt sent in dmiiu', tM>?, and hi' attributed 
ytTV.jusilv. one ina} think a ^leat |^ir( of the lati-r 
'l’cm<U'kahh Micnlilic .ichiexeim nts (ihemseKt's w’ithout 
tfreat piatiiial x.iliie) to th( ir inil«d <ntlea\oiirs 
,^’twei'n i.Hii.' ,ind 1S71. Ihil tin sc arc' nialters of a 
HyilCh later jsiiod; wc ina\ , howevti. luin to the 
'tf*^«tinionv of nn Kni^Iish MC'wIfncss of 1844, the tele- 
scope manufacturt'r, \V, Simms, on the bvrmer state 
oi Knglish iVmt-^las’s m.innlat't 111 ('. I'rom his dc'scrip- 
■ tion we cannot infei an\ flunk "f ‘hat Knkli''h 
‘ suoropiacv .as * .\rlv as 18^7.’ but must conclude that 
»u Enklaiul dint-klass, for optical purposes h.ad not 
, ntadi' ct>inmercianv heftMt' the* necc'ssary technical 
knowledge wa^ im|>orlt'd from France, when G. Bon- 
t’eptp« came ovc-r lo Chanee's' factory after 1848. After 
that time Ordinary crown ‘tnd ordinary flint- 

gln«t$ .of good quality were put op the market ,in 



Frartcc, ij\ Swat/crl^f , 

up to the tijpc of his death in , , _ 

the" Munich factory working only for its propi^li 
th(' optician Mer/. 

‘ I his Htafe. of things was difficult fo alter, as thesef^ 
f.icu>ries in thus practically uu>no^>olising the glass tr 5 |S 
had no inier.^st in making costly cvpennu'nts for 
kinds of glass for which rto ready sale could be 
ranted. It was lift lo the man of sciimce 
deniandecl glasses with ni w prop<*rties to cn^l 
out the melting, and .Vbbe’s and Schott's hislOl^ 
shows Jiow difficult it was to make the neresJi^; 
scientific investigatjoiis. In order to facilitate 
diisirial manufacturt, the Prussian Go\ernnu‘nt ^ 
188,^ conirihuied itu sum of (x) ooi) marks ( ux)Oii|^' 
wlierius, .iccording lo I’ayen* the cost of Faraday# 
expciimenU had been r^oanx) francs, equivalent' t4- 
hiHUtl., or CVM1 more it rt gaid 1 k‘ paid to the thttj; 
(i8p)) hightr jairchasing power of money. 
frotn that sum of ](hk}/, no .'>tate si(h'>idy ho^ cvFf 
hoi’ti paid fo the jt’Oii ^loss joth'ry, noi was tlierc 
any nect ssir\ for any furilui subsidy, for even the 
opiual branch of the Jena glas . factory of Schott 
und f»en was finaiui.ilK siutessful. i he idc'a tilOf 
tile m.umlacttii e ol o[>tu'.d glass is imix^ssihle on ■'Sl 
(omitu-rcial hasi^ finds fuithii refutation in th<* tatt 
that in i8(^, <)4 t’h. K. Maniois, of P.iiis, began Jo 
iiK'it the new kinds of glass for loinmi'rci.d purp<>#»€&» 
and that a ni’vv (ii'rman ojilH.il glass factory, .Send- 
linger optisdu* (daswerke ti.m.b.il., w.is founded 
in lotj. _ - 

'’humming up the results, is clear that FaigluSp 
inen of scit'iice of the highesi -.landing were at work, 
and at lea-.! one <.f flmm F'ai aday-- w.is lilx’rally 
assisud bv the (ewerninent 'I'haC the success 


achieved did n<it conn up to < xjieiiafioiis may be .'ittrb 
buted (o The l.M k of .1 closi' and elTuient ('o-ojxj ration 
such .'IS existed bi'twiin Abbe .ind Schott, which 
cannot be gnaranti i d b\ the ele\erest insfilution. 

■‘.'\iinther jw>int in the ariiele may well Ix’ ques» 
lioned ' ‘ If the Ibilish upfu.d instrument industry is 
to he maintained and to de\elop so as to turn out 
j)r<Kluets equal at i< .ot lo tile best ]M()ducls (,»f other 
nations, it must lu-l h( dept'ndi ni on jotetgn sources 
lor the siippU ot opku.il glass, hut must have Ail 
iwtequate liomr supplx , ecjU.il, again, at least to fh€ 
Ik si ,iv ailable an\ w h« r«*. ’ 

‘ IJistory clot's not point to the I'xisience oj sucti 
I \eiv c lose I el, It ion htriwcen the welfare of t)u' gUhsS 
founder and of tlx optic, al instrument m.dcej' in rfk 
same <ountr\' Let us lake, lor instance, tlie liislory 
of the ptiotographie objectixe, .\nd this ht'causc wk 
ha\e hei(' a modern instrument !’<(' hisfoix of whipl: 
is vnlVn'ienth well kne.wn 'I he e.irliesl (1CS40) invny 
tion of the first vaalt r lielongs to Pet/val, a mathyi 
malician in \ ienna, who iiad to use French gl.a«s 
.a second inxr'niion, tlxxigh devoid of commercia 
success (184^. 1 h longs the .Vnu'iican engineer, 
A. S, Wolioit, who likewise had only French glass at 
his dispos.il. Tie was the first it> publi.sh a remarkabjf 
llu'otv of (lie ssmnu'trie.al lens, but it canpof be sai( 
that Ids discovrrv would have been improvtal bv h|i 
having ,it his disposal raw material from .an America^ 
factory. Sieinheil bringing out his diff<‘rent series 
of aplanats .and antlpkmats between j866 and i8Si; 
mav w('ll he cited as an optician who was espcxrial^ 
successful in his use of readilv procurable foreigt 
(French and English') glass. ;\nd when, finally, vf* 
arrive at the pcricRi of fena glas.ses, we mav point Olt 
i that apart from Za’iss's assistants, scientific men b 
no connection with Schott’s factory, like E, 
nr>egh, A. Kerher, R. Steinhcil, D. Kaempfer, Cltcli 
had tq take, :jhe glasis^^ 



, 6enru« ’^aylor, W)i6 t'Ot3Strurt<^<J the 

very efficient tyiy ol the iniMcl, ‘the I c.-mte huei It ^\:l^■nol until ’i«48, when 

* uf. •"ateriu! j left Cliotsv .-m<l came m Mes„,^. t'h.mce’s warks.l^; 

Mi‘ssvrv. ('hanci' Itrollirrs \v »'re 


' and 

kns, 

plact'd at his disfx'sai. 

Great opticians like Fraunhofer and Abht- wert 
i'^doubledlv wanted in order to >ho\\ lu ilu* in* 
^^lilous optu'aj world tlie •necessity for new glasses 
^(‘tiieans of w hich different optical instrunu nt* could 
^. brought to much higher t fticienca ; this teat having 
3ij^6c been accomplished, the interest at the jnanii- 
Wuring optician and the glass foUndei ate mvt nearly 
S^rcl6sely connected as the writer of the artiele would 
fcJ^H^ar to l)elie\e. We call to mind two characteristic 
Ranees whtTC a founder, bv pushing his own advan- 
ce toi> far, materially damaged the optician. In 
^pnich, as was mentioned earlier, the optician Mer/ 
proprieioi; aN,> of the glassworks; his siiort-^ 
Ighfi^d exclusion of comfietitive opticians from the 
►atput of this faitory was the real cause of tlie death 
rnni mnniikm of the oldest kIass factors f.sund.d hv 
fuimnid .ind improved l.s Kr.iunhofcr. V)n the other 
land, the practical monopolisation ot the phiss market 
y hrench and Fngitsfi hou.ses bctwf'en 1848 and iKHi 
certainly convenient from the founder’s ixaint of 
lew, hut It malenallv ham]x*red the progu^ss of the 
p Heal engineer. In th(‘ long run this slm, (sighted 
Olicv lould not, however, fwevenl the establishing of 
>^’<'^nufar(aries. and this com- 
ehHon was undoubtedly m the interest of lh.‘ optical 
Wpufacturer. although tlm old factories, showing less 
^n/ific initialivc, su/Tf^cd by it. The Germ.an 
ptK'iaii ccrianih profited by this competiiion, but Iu‘ 
id so ,n (ommon vitl, (he foieign opiidan. wliether 
m«rrran, .\ustrian, Fnglish, French. {lalian, or 

*'Uc fio not hesitate to state that optical matho* 
laheians of all countries will hail with strong 
?provaI e\er^ extension of the t hoj, e of glasses ;U 
ictr disposal, and deph.re (heir exfiusion be the 
'ason whatever it mav- from ;in\ \.aluable material 
.rulaldf to opticians in foreign counfrit s.” 

f . N'l n \ \Nr> Co. 
h .S„„,h.,mpmn K„«, i.ondom' u-r.V:’^^""'’''"'^'-’ 

August 

ill"' of MrsMs, Carl Zris>, of |,.„.a 

laUeiiKC the arlu-le, "'I'lii' I’romolion <.f (>ui Oplicai 
|ciuMn..v,” pul,li.hod ii. NArtKM- of Fvbruar .Th; 

I 1 I k.,. [K„m.:-(,| Th.-y dr.iy whal .h'.. arlid,. 

lived ovo horn this couniiv to (h-rniani, on the 

""‘'i “upremaer in this 

dustn (2) Ihey denv that .Stall' subsidies were 

ivm ■!" s'-'-*' ii'dustrv in 

< \ ‘“’r -f Schott 

I Ahh, m iHS, down to I he dnlaration of war in 
p; and they slatc_ cato><o. icallv that, npa.t fr,rm 
•J ■ “ JC"’"'' '‘*”‘'■"^^“'■<1 V" tile Prussian Govern- ' 
tnl m 7X^3, no Stale subsidy h.is eve, been paid to 
e Jenn tjlass factor! . (3) They dispute tl„. proposi- 

« that if the British optical instrumeni industn 
be maintained and to develop so as to turn out 
s 1 qual,^ at Ii'ast, to the lies, production of 
ler nations, ,t must not he dop..nderU on foreign 
arcos for the supply of optical glass, l,ul must liave 
adequate home supply equal, aftain, at least to the 
St available anywhere.” 

l) As to the first point, the “ trustwa>rthv historical 
ifupphed by Me.ssrs, Carl Zei.ss are incomplete 
Jn NATtyRK did not 


d)b‘ to surmount 
! ditliruhu's wliich surroundtd ihe in.'umbirturfe tfrl 
! upiical glass. Sut h fwogress \\a> w.^kN 

with the prixluction of large meltings u( unifor^T 
opiical ghu'H (hat the Fngli.<.h firm quiCclv gaiued!tJ^ 
\cr\ high K'puf.uion the manuLulvuc of Ihtfer 

di.scs (d «.‘|>(ical gb^''S of the Iin< st ipi.iliu for asttiX-ii 
lUMuioal work. .V li'w iiustancf's ma\’ b<‘ mentionef^,' 
of ihi ir •suivessful production of laigc l( lescopc disc^l/'^ 
that niO'il seviMi' (c^t of the skill of tla- ojitical glas<»' 
manufacturtr. 

At the {ircat Exhibition of 1851 the firm show‘ed a 
.2o*in. disc of light thnt “for daguerreotype apparatus 
.ind a i<)-.in. disc of dense flint, weighing .?oo lb,, fgf 
which a (aHincil nied.il was awrirdt'd. In 1855 a (Com- 
panion cio\\n disc was sliown in Pari.s, and \i\H 
Foucault pronouncf'd t(» he the finest piece of glAflwt- j 
he had <>\ei si'Cn. Disc's of in. and 2t) in. w^gr^ 
produtred in 185(1, and a pair of r8*in. disc.s 86ld,,fo 
Mfsvrs. AK'an (dark .ind Sons in iSfxi resulted, duringj^ 
the l<‘s(ing of the obiect-glass made from them, in tl^iP " 
disciwcrv of ilu* <.<nnpnni(>n tti Sirius. A pair of 
discs, prodiu ed in 1802, were worked bv Mcssis, Cook^, 
and Son. Vi>r]v. tin Mr. K. .S. New all, into the Iargttfct\ 
refraclor tliiMi in t'xisiincc, and this was later givi^^l-rh 
to Cambridge l'niv(?rsiiy- ' In 1H71 and 1874 
('lark woiki'd pairs of :*•(»’ *in. discs, the former 
used for (lu- Washington refractor, with which 
satellites of Mars \v<tc discovered. 'Fhi* ohjeC-»y,^J 

(iv<‘ for firt'enw It'll w.is f)nis}u‘d by Sir H«)W';ird Grtibt/.V' 
in 18S7, ' ’ ' - 

The question ol tlw ;iUeg(.‘d supremaiy of a jiarrlcul.ar'e 
coiiiurs in anv chosen industry may always be diftlcvUV'\ 
of proof and largeh a matter of opinion, but ther«>, ^ 
nothing in .Messrs. Zeiss’s detached Idslorical data to- * 
invalid. tfc, an^ much in the few faits wf' have Juilf,*'' 
given tv* substantiate, ihi' view that for some consiatigs-,- 
ahle periixl lietwci'ii 1848 and 1880 ihigland htld 
sujiremai'V in the manulacture of (.iptiial glass. Fot' ti' 
number of vears frcnii about 1880, during w hich period 
the discs for the great l.iik and Verkis ( el ('scope nbv 
wt'fe manuf.'iclun'd, Hiit.mn toolv a pl.ui' second , to"" ' 
that of b'ranco. It is significant that latei in thoif 
letter Messis. Zeiss sp^ak of “the practical monpv 
polisation of lh(' glass market hv Frciuh and Engli^^y*,;. 
house's l)<'tween 1848 and 1883.” ^ 

(j 1 On lh<* queslion ol the subsid> the statemb^iC,"' 
of Messts. Zeiss must be accepted .is autlu^ritatiVlt^.O-^ 
and w'e notice that it is Inniled to a .State subsidy. -'Y-vC, 
(3) llui It is nil tile thiid ])oint that issuf' Can W ' 
directly joinetl uiih Mt'ssis. Zeiss’s arguments, whipb 
seem to suggest iluit the developincnt of .a natlon^tl,, 
optical instrnnu'iU indusitiy is in no w'ay depiaidehi.-' 'Y 
on, and would not be hamj>ered by the abs(‘nc4lr.''df^"' ' 
an adecjuate iiome su]>ply of optical glass. The ijj- ' 
stances (he\ quote .»f .advances in optical design au'd 
improvement iti optic.al instiumenls prove nothing’ 
more than that dcpendenci- on a forv'ign sujAply fair 
optii'.il glass has not in the prist entirely prevented 
some enterprising opticians and inathemaiicirins frorn 
making distinct advances in ojiliial design. But thJif' 
i.s a far cry from establishing the firoposilion that H 
healthy and vigorous (,>ptic.al instriiincnl industry htlV 
ever been, or lan be, established iti any coupti^^v 
dependent entirely on foreign sources for its supp^,J 
of optical glass. It is true that the Brilibh opticitftr^, 
instrument industry has gained much since 1881 
Us access to th^ products pf Jena, but 






tly«, d^^dine during fWrSod: opHcal 

lymnufju'-rurr in this counkr>* and the con<^eljqertt 
aiNsftn*:^- of an a(ti\e and doMi l<x:al hatAOn hi.-tweeii 
tht Enf^li'^h mallK’inatUian^k and opticaans tm one 
hand and ihe optical gla^s nMiinfaelurci s on lh</“ 
Other.'" lh» very prescnie in a eoiuitry of un 
ofjtidl gla^-. factory interest on, and 


Jljqertt to verify it experimental ly. ■ ‘ . . - 

tween If a harizofttai rod be placed ia tbe n6rthr|®i 
n one -south direction, it^s southern end is — in the nortrajli 


cnl<ug»-s th* 


nf, the ri'searth ]>rohlerns 


ec4inect<-d with optical gla.s.s and it-, applicaiiofiV to into ilvi meridian plane. 


hemisphere* — further away from the earth^s axis. 
cenirilugal force is therefore greater at the soudaw^ 
end. and H the rixl be '^lightlv sli'-pluctxl, the horiJiOta^ 
oimponent of that force wU tend to bring ilie rod 


f^pticsll insti miu-nt^, 'I lie inatlieinatu ians and optical If p, be thr^ distunes; of the centre of tlu? rod ffj$(||lS 
de'*igtK'rs who an* to upon out nesv paths ol advaiue | the earth’s axes, that (jf a point at a dislanct* t 
jfhould havf iho inaUriaK they lued <il liand an<l } the centre will be p--p^fs cos where 0 is th« 

readily available, lo ailou the optical glass industiy latitude 

td die <*ut ill lilts (onniry would nu an that not only The horizontal cotnporient of the centrifugal fot|^ 
the' spirit ol invi niioii in this industry, hut also much pier unit mass at any point of the lod is <xi*p cos 

4 >< that spirit in the dtp<n<j«-nt industiv of optical in- is obvious that only the \ariafion ol tlie cenlrifu^^' 

w^tllhtmeiu iii.iiuifacture, would pass ov^ r to the dfUntiy foae along the rod c.Mi produce an ellect, so that 

ift which thiri Was ek>s»“ < iva>peraiioii hetwren lhes(' may w^rile tor its tiig tuft cant part <i> T cos If 

V i}#$entiallv leLiital iiidustnes. ro<l be turned through an angle ^ vve must apply 

Messi s /i iss nsseit that thi* practical monopolisa- further factor cos neglecting small quantities of 

(ton of the glass mat her by hrenrh and English housi s setaind ordi-r With <r for the, mass per unit lengttt^ 

Jttetween i>s|H .ind iSXj materially hampt^ri d the pro- of the rod, the cou]de .icting on it becomes k 

optical engineer. What reason have we to . 

thmk that a similar monojiolisalion to-day by G<r- |<rw*jcrH>*^sin^>cos(/)(:/'''==l‘iD*cos*dsmf/)Cos</>^ ' ■ ^ 

mtsny would he less detrimental to the development of * 

the. uptit.d instrument indu.sfry in this country.-^ il ^vhere f is the moment of inertia of the rod abouiit 

Germany w<*re the only source of supply of optical its centre of inertia. The result will be the same fop^, 

wiiat gu.uantee have we (hat preferential treat- lamina, what(.wor its shape or material. 

meiU would not be given to (ierman optuvil manu- small values of the vibrations of the- rod are deiefx 

foctiu'ers in matferH of time, quality, and quantity. mincsl by :— 

W the prejudice ol optical manufacturers of other t a ri, ' 

nations? Would flu* British engineering industry I - i«"Cos .cp, 

.have reached its present evctdlencc if there had been 

ht> eflicient and vigorous iron and steel industry in whicli gives the period of a complete oscillation tjts 

thiw country, and (onstquently no continuous and independent of 1 and equal to iff uicos/^, or Tsec^, 

IntUimle lo-opi iation ihi ^.Iik sfKvt betw’een the if T be the time of levolutlon of the earth. Wo luid', ' 

tMtgiiuaT and die iron and steel manufacturer? T'hese therefore, tliat the suspended body tends to perform ‘ 

toni^idi'ralions do not, of course, apply to all indus- oscillations round the im iidian posiiuxi, the lime of 

tries. But the optical instrument industry defiends, complete oscillation being the same as that which 

•and must tb pend, on l onstant and closc civofVTaiion Foucault’s pendulum requires to turn round a cOtrt- " 

(tfld cO-ordination between the optician dnd the mathe- circle, which m "ur latitude is about y hours* 

matician on one hand and the manufaclurer of optical f maximum torsional couple takes place vvh<en" 


latitude ''f}\ 

The horizontal component of the centrifugal fol^ 
p^T unit mass at any point of the lod is <xi*p cos 
is obvious that onl} the \ariation ol tlie cenlrifq^^ 
foae .dong the rod c.m produce an ellect, so that 
may WTilc for its tiig tuft cant part <i> h cos If 
ro<l be turned through an angle ^ vve must apply 
further factor cos neglecting small quantities of 
setaind ord»--r With <f for the, mass per unit length! 
of the rod, the cou]de acting on it becomes k 

I* sin cos (/)<:/'''«= l‘ii)*cos* d sm f/) cos </>^ ' 

where I is the moment of inertia of the rod abouiit^ 
its centre of inertia. The result will be the same fop , 
any lamina, what(2\or its shape or material. Fof 
small values of (p the vibrations of the- rod are deiefx 
mincsl by — 

I^^-- 1 w" cost'd 

whicli gives the period of a complete oscillation 
independent of 1 and equal to 2ff'u)C0s/^, or Tsect?, 
if T' be the time of levolution of the earth. We dud-f • 
therefore, tluit the suspended body tends to perform ‘ 
oscillations round the mei idian posiiuxi, the lime of 
complete oscillation being the same as that which 
Foucault’s pendulum requires to turn round a cOtrt- " 
plete circle, which m "ur latitude is about y hours* 

T’he maximum torsional couple takes place vvliken’' 


glass on the othei , and tliis c.innoi be complete and ^he rod is iiuIuKil .u an angU' of to tin* meiidianT 
efficient in a countrv wheic the sole source of optical ^ latitude of it is If it he desiredV 

glass is a foieign supply. to demonstrate it l xperiment.dly we Should naturally’ 

W’c .'igre<' Willi Messrs, /.eiss’s concluding state- to quartz tiiires on account of their gteat carry- 

. ment that optii al (iMilu iiiaticians of all countries need pv>wer .\ccoiding to Sir Richard TTrelfaJl 

W^rv rvteu'.ioii ol the ehoice of glasses at their dis- (Tbd. Ma^., \ol. \<i, p. i>q, i.^o), a quart/ fihr«^-; 

'pusal and would de|>lore tliGr exclusion from any o-oot cm. in diameier can carry about to grams. At 

ynUuibli- material available to optuians in foreign uniform rcnl of that weight am! 30 cm. In length^^^ 

^quntrirs. But liu-re was no pro(H»Svd in the article uioment of inertia 750. By a suitable dixiribuV''' 

Ml) N.vn ac ot Iw'lau.nv m last designed or bound to f^n of the weight of the rod this might he increadftfi^' 

have this ('Ihat, and, in any case, it le.aves untouched 1000. 'Hie. numerical value of the re.sulting coupl^!. 

the arguiiu lit foi m.ilnt.aiuing, in the interests of I lien becomes 

British nplicians, a healthy and progressive optical 250 u>* =5 1-3 x < '% 

glass industiv in tiiis country. - - 

, Tmi WuifFR Ob TIIR .\RnrLK. 


Th* Tendency of Elongated Bodies to set in the North 
and ^Mth Direction. 

, Af one of the soi rib's of the Rov.al .Society in iq2o, 
^ Mt: a. h. Kfeves showed an apparatus by means of 
W'hich he believed he ha<l obt.ained evidence that 
under .suitable atmospheric vonditions freely suspended 
elongated bixlles set themselves witli their longer axes 
In the geogr.'iphical meridian. The evidence supplied 
at the time was not verv convincing, and I under- 
, $tnnd that the snbj<*ct is receiving further attention. 
In the meantime it mav be pointed out that the earth’s 
cenfrifugAl force vvt^uld act in a manner tending in 
the dirttcrion of the alleged ellect, though the resulting 

■..v';yo.>,7i2, yoi. 


For the couple due to a unit angular torsion o| 
quartz thtcad of unit length and radius r, Sir Richl^f^ 
Threlfall gives 4 7r‘xio'h If the length of t^pi^ 
thread be 47 cm., vve find finally i-3x io-\ or aben^', 
20 ^coiuls of arc for tlie angular torsion of the thrtia^, 
which balances the couple due to centrifugal force, 
believe that the finest threads have a diameter 
ten times smaller than that in the example given, Itn^y 
the weights would then have to be divided by 
and the angular displacement would be between tbSft 
and four minutes of arc. It is to be noted furtlil^ 
that the elTect cannot be observed directly because 
cannoj remove or apply the centrifugal force at 
the whole apparatus would therefore have to be tunT«^< 
through an angle of 45°, and the difference mfasufcW^j 
between (hat angle and the angular displacem#n[f'J<fe 
the suspended ^y. , 




<|W*^^{tion bccfius*^, tinder iho^jirovisioniii of 
^^iifeguarding uf Indu^rries Acr, i^^i, whivii ci^mt: 
JpOperiUioti on Octi>lw‘r i, scion! U)c workers and 
jHibHc m.i) hi} dned onovthiid of the value lh» all 
teillfic u ppliiinccs and on all chemicaK -^uher than 
Jf^ro of quinine- iinj>orte^ into this OHJiUrv. Whv 
quinine salt alone ot a!| chendcrils should fret' 
not understand, unless it l>e bocaiise it i> Inr^Uv 
^•as a coniraceptive and the phikmthropic Ir.unt'rs 
f;;tho Act art' alive ic (he fact, which of all otljcrs 
nH>vi iinjKMlant us to recoj^tnst, that tmr 
0^try Itas tloubU* the population it c.tu cans. 
^yit>usl>, tliev ar*^' bent on discoura^injij aitd hlrulei^ 
stienlifie intjuiry in evt^rv p^jssible wav; tlx* Act 
luvt' no tuber riK'ct \ only a sinail propoirion (,f 
ankles it covor^ are. or ever will be. made in this 
g^M^trv . Nt» mure iniquittnis measure was ever passed 
law. 

;:; I have ^»lvcn notice that at the ncKt meetin'f of the 
f«^ncil of rite C’hernical Societv 1 will move that 
'^ion he taken h^rthwifh to secure the ti\uM of the 
J1 it he not annulled, scieiudic wotkers k'Miei.allv 
,^,st ai^ree to btncoit all apparatus and matirials of 
J^ni^Iish tnatmfacfure. For once w» must wake up 
^d show that we can both help ourselves and protect 
,>nf< rests t)f our countr\'. 

^SJr AVilHam Po|h-. in a Verent sptech di aling with 
American comlitions, [xtinled out that chemists at lea.st 
st> organised in the T.S.A. that they ctHild make 
tljeir voice heard wath effect in the lej^islnture. Heie 
tllii! kkislature, bureaucracy in general, does not care 
a hap ft'ir scit nee. A request made bv Sir William 
lope sevM-a! nuMiths ago to the Hoard' f)f Trade, on 
l^half of (lie lu deral Couneil, that the Council might 
OT heard on the profHKed Hill was never more (hair 
forma ll\ ncknt'>vvleclged. 

If wa’ belu've in our craft and its national value 
' we must Im' militant i,i^ i'totection, 

shall lu' glad to re<'ei\(' names and addrrsvrs 
(Avntten !cgild\ otr |H>stcards, please) of tliose who .are 
Willing ro jr)in in n nx morial to the Prime Minister, 
if wv d( sire to gain a posiiiotr for science m this 
^m(r\'. It is (xir iiui\ to show*, for ixioe, that we c.m 
do something > that w’e are not nnre t.alkers. 

' ^ , IIknkv K. \k.msiko\’c. 

.,^^5 era’s die Park. I ewisliam, t.ondc»i>, S.K.lv 


FUdfation and Chemical Actior. 

As reg.rrds rr('>f. Iand«'innnn ’s criticism of (he 
r^iafjun hvpothesis of chemical reactions, namely, 
that exj^Hisure of an aqueous solution of sucrosi* />/u^ 
^ sunlight brings about no sensible increase in 
ip^d, two possible wa>H meeting the criticism 
present themselves. Tb(‘ first is to assert that the 
^tte^rbing power of the water -that is, its screening 
en-tfet on the molecules of the reactant solutes — is so 
that the rifective r.rdiation of sunlight is reduced 
dimensions in a thin Inver. This sug- 
g^tfon was made by rh<' present writer at the Faradav 
^l^ty’s discu>;sion on September jS last. In the light 
lavlor's excHjrimontK. this suggestion is seen 
untenable. The alternative* way of dealing with 
me cntjcism is based on the relatively small absorp- 
capacity of the reactant solutes as suggested by 
pi'P'^ent writer (Journ. Anier, 
In the paper referred 
shmvn that a clear distinction must be drawn 
.ph^ochtitnicnl and fhvjrmaf conditions, the 


(.'onsider a layer of sugar solution, 

I cm. and ot tltickness ikc, .at a tenqHa'atiirtij , 

I Iw nuinlxT r>f mulecub s ol sugar present is givCiV'H# 
pdx/kl, wheie p is the osimau- pn-ssme in .rbsotM^S^ 
umis. If the lavei be acted on b\ hl.ukduxlv 
tiuu ot teiiijK iatun' r,, the total eueigv oi 1 1 equeneV" li| 
ahstabed jn-r second is :?ak'. «i» a/\, wlure a is 
ahsorpium < ^x'dicient of the sugar. Ih. clx lnkt^llft " 
offccMve (ixrgv ahsorh-d is a liaclitxi •> ot ih,' .d>pv«t 
nameiy, 

1 hi> ciu'rgv di\ id(‘(i b\ /;v givrs the numlu r of sugar 
mob cules decomposed plKnocdiemically pi r second, 
and dun lore the tructional intmher elect •mixrsi'd ip 
th< la\er per 'seciind is 

o^p 

Imr iht* action of sunlight thK must he multiplied 
5 4^ ^ ^^hc^e w is iho apiiarent unguiar 
diameter of tire sun. Ikiiiing r iS(»xiu“, '!*, ' 
ahs.^ 'r^..n<H>o^’ abs., and almosphet&‘, ' 

(laylor’s experiinenlal conditions), and giving 10 
the probable value jk m'k we get the fraction deet^ti^ 1 
posed per secixid by the phoio< hemical anion tt> 
t'Obvio - a.y, llie value of the Ihcnnal unimpli^/ . 
cular vidtK'ity const, ant is approximately q y x 

hilst actual data on the amount of absorption ^ 
the dissolved reactants are lacking, it is I'vulent thftfHv 
the photm’liemical decomposition may readih be of ' 
same oi'd«>r as the thermal clTect, ta* even of a sinalltit * ^ 
order. It coriainly does not exreed it by any isuch* 
inipossibh* magnitude as lo'k and it is not surprising,/' 
therefore, iliat, wdlh the v^erv small time of i vposm'ft^ • 
(about I second) giv(‘n by .Mi. d'avlor to (Ik* dropJeU/' 
of the sugar solution, no appreciable change in th^ ' 
leaition va-locity should have he(*n i>l>scrved, , ^ 

A vi*ry rough eslinuitt of tlu* ruder of magnitude of ct,y 
may be obtaimd as lollows :• In tile first plme, let u» 
set 7-- 1, its maximum value (in the c.ise of anlhraet^<j 
y has Iweii estim.aied by W'eigerf as 004), \s r<^gard>t 
a, (’oblenU has measured^ the [lercentage frari'imis'jion 
of solid sugar in (he infr!i-red region. In the iieigh^ 
bourhoixl of )u the v.alue of a, obtained froth 
( obleni/ s d.ita, is .p). lo the ''as<* of 10 pi'r 
sugar si^liition the .•ibsorption cornicient, in so far f^t 
it depends on the sugar, would be ledueecl to 
one-tenth of (his value, eoir«*sponding to the 
fo'd disjx*rsion ol tiie sugar molecules. Hence, in ^ 
far as thc'^e data are applicabh*, fxiie would infer thilt' 
the maximum value of a-y tloes not e.xcei'd thulpl' 
making the phokxdiemical fraclional decoinpo<:I|Jon> 
at most of (he order c; x To~ which is too fimeh 
thermal for ihe acid strength emploved by Mr. Tavlot",^^ 

.\s ihe thermal change in i second is quiti- inapp^tS' 
ciable, it is fxossihle fjc the photochemical change 
be inapfxreciable also.^ (1 omit, for the sake of fjlrevtrv, 
consideration of the Tact that the inversion of sug^, 
is not :\ simple process, but involves at le.ast 
consecutive processes, so that the precise value of the. 
effective w ava'-Iengtfi has not ns Vf t been ascei 1 aimed..) - 
Finnllv, it may ho pointed out th.at no determinattiwl . 
t>f (he ainount of radiation absorlx'd bv the sugar fhn 
flu' solution has as yet been carrii'd out by Mr. Tavl<*ii<v'* 

If this were small, no ch<miical change in excesK' pjf '■ 
the thermal change wani’d be anlicinak-d. ' • 

W. C. MrC. Lrw^i». : 
Muspratt Laboratory of Phyg^ical and Elegtro- , ,*7, 
University of Livein)ooL / U; : / \>y />> " 
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N^tiiwh i>f Miiy h) iaAt (pp. 3757^*) 

|fcx)d enough t»> nutia.* at Iragth nt) pa{M.*r ot» ’ 'Hk 
la^tnd u-» tf) the <_an\in^ Fruit 

i.'t^pon Its SpiiUh,” publish* <1 hv tht* Mata:h» slt*r 
ji^ftSfrary and Philosophical Stxdatv (NKnuais, vivl, Oy, | 
2b TImi was* wnltrii with a view to 

,^Hcrt rurth^^r « videnc*- for or ajftaiuKt iho truth of the 
''Uch I a.^krd d<Tinit*‘l> 




thkidircfct^it» itk's fiot l^iave w'saw w 

1 am not mce that the effect is purely thenrit^ 
may be clt‘<drostatic. It is vjtv importrpit 
whorl shiudd })e undistorted. 

When the tuft is loaded with a sv-ed it app«a«M 
1 /4' almost fteutrah with [K'rhaps a >lif4)u liftinj^ 
under tfie be>t corKiitic)ii.H. Tlir wlioil and s«'ed kii«‘ 
lij^ht wind will scuriefinu;*- br carried f<u' scv<^j5 

.u .1 1 ...w 


>g«rnd, and tor Mtch I akkrd dehniteUr C utor- ! hundh<I yards. faHinf 4 and rising in the air-current^ 
^tmately, so far no ma* iuis communicated such t*> me. Taking the weight of the s<'ed at 0 5 of a 

howa-ver, just found bv accident in Siiiute b) *-alculatc how many tuft.s wouWV- 


Mancfiesler, Septembei j<|. 


for (vo!, ;0) iwo ni**rds which I had j squired to rai>e i ton! Mu t-.s W alkER/ 

WerIo<>kcd, and as bolfi afr ♦■ntirel\ tt) the p«*inl ! 1 ('oUegi- of lechmdogy, Sa(k\ille Ntieet, 

^ftesire to direct attiauion to thmi. 

i In one Mr, b'. H. J)()\cton, of Karsfield, 'I orqua> , 
knovsn as a |M)ei and musician, w riting (p i iH) 

.iftinquiie whrtlnr or not tfiert' Wiis any truth in ih>‘ 

Icg< iid, adds • ‘ My gardenrr declares that he has 
the i**al perlornu'd in an adjacent orchard.'** In 
other \lr. \V. H, Warner, of K\ field, .Vbingdon, 

Vrdte (p. 15.4); *' I well rerrieml>er, many \earh ago. 

Trtecting with licdg*'hogs in an Oxfordshire ordiaid, 
to th» spiiKS of which several apples were sticking. 

The apples had adhered to the spines, I had little 
'!d<tijbt, when the creatures w'ere rolling under the 
trees. lhat the hedgehog climbs the apple-tree and 
Carries olt the fruit (as country js'ople say it is in the 
hjcbit of doing) is, of course, ali.surd.*' 

One wtaild like, of cout se, furtfier defails in cor- 
i'Oboration ol both these records, but, unfortuna(<-lv, 

«ueh aie not fortlicoming, tfie tw’o gentbmen in 
question being lunv dead. One can, therefoie, only 
note that then* seems no reason whatever to douljt 
file perlcct hona fidt's of eltluT. One of th<* records 
W, it is true, secoiuUliand, but it is contributed bv a 
I^K^nlleman of tcnow'ii .standing, wlu> clearly was pre- 
pared to accept th<‘ truth of his informant’s statement. 
iht: olliet is a j>crfectlv definite first-hand st.ateinent 
by iX contiibutor who was (I have as( ertaimal) likely 
tiq be iiustworlhv ns a field ohs< rver. 

AVheri writing niv .at fide I omitted to mention the 
I^Ot uninbn'sting fact that (he h<‘dgfhog, under its 
(mglish (Uiine of “luehin,” enters into the 
Stfnmrlal bc.uings of .si'veral F.ngiish f.amilies, either 
a charge or as a crest in the lattia rase gener.aHv 
JH’ a “mount,” Among ^use is that of C'laxton, 
ivhich bears .is its ciest an urchin sable, be/anit^e. 
rVie bezants represenlcal originallv, without doubt, 
ypplcs (n *>ther fruit stuck upon its spines. 

London, October 5. Miukk f^'iiKtSTV. 

Th« Flight of Thlitiodown. 

Ir in>}XMrs that fully blown thistledown in the sim- 
dlinc has .1 positive lifting power, apart from any 
general upward eurrenl of the air. I shall be glad i*f 
wiy rea<lta-. ot Nirruh can bring facts to confirm or 
•oritraclict this st.itemetil . 

Exp^Miments that give the best result can he 
Wrried out as follows . — Find a thoroughh healthy 
histk‘ on whic'h the seed is i^mplctely ripe and is 
ft. prcH-ess, of being shed. Hy means of tweezers 
*' down, and without in any wav 

ajuring lh(‘ symnielrv of the whorl take off the seed 
tud the .style, which may be- recognised through il.s 
iarker colour. If the tuft in its uninjured condition 
S' libcTtited in the sunshine on a k vel plane, it will 
^iotmd to soar out of sight like a balloon. 

One explanation may be that the sun in .shining 
« the fine cilia warms them and creates a small local 
of warm air. 

, J ,ha.yp lound thiit swaujidown, which appears to 




A Method of Improving Visibility of Distant Objedp 

■^I hh idea may have been suggested before, bU^“ i 
iKdievc it is not generally known and aj)prcciatcd 
very much the {xnvet of dlstinguisiiing detail in a (JJs 
tant object, and especiallv of p**rceiving it in 
naiural colours, m:t> be imptowd 1»\ the simple 
of fitting a i>mall Nicol’s prism in the (‘ve-piece 
of the observing telescojX’. The Niiol serves to OtJ' 
ofl a great deal of the blue atmo'^pheric “ hazo'J 
which usually envelops a distant view, and mosw^ 
ionsists of fndarised light. Dct.iils which are usua|h 
lost in the ]ta/e, Mich ns the (oloar of distant roy^ 
or of the vegetation growling upon th<‘m, then staii^: 
out in a very striking w,n\. ' 

It may also 1 k‘ worth mentioning that the visifdlitj 
of the horizon at sea, esjieci.illv in ,a ha/e, may ofter 
he wonderfullv impr*»\ed 1)\ a simil.u' device/ , If 
this case the result is due in pa? t l(> a sup|)ression<oi 
the reflection fnxn the suiface of tlu’ water a^ s’^i' 
through ilic NicoTs pi ism. 

It is li()p<‘d that tliesf ('bsrr\ at ions w ill not b< 
merely a scientific curiosity, but nia\’ (ind .1 practica 
Mpplieation. C. V. RamaN. 

S.S. NarkunJo, near Aden, Sff)t<inber i.S. 

Gold-coloured Teeth of Sheep. 

In Nmiihr ot June 0 bast (p. 450), rets nils arr-ivee 
here, is a (.omnumication ftom .Mr W j. laswdls 
Allholt concerning the met.ilTic-looking enci ustation 
(H-curring on the teeth ot sheep, (n Proe. I.innoatl 
Soc. N.S. \\*ales.(yol. 45, 1920, p. 424), abstracted hi 
Mvti’KK of April 21 bast (p. 249) and reprinierl in fuU;Jp 
the Chcmicnl News (yol. 122, p. 49), I give a detaU<ld 
repcirt, with anahses, of this and similar 
posits on the teeth of a number of other animait) 
including man. Tn no rase is the defx>sit of ^ 
metallic nature, but consists entirely of a salK'^py 
encrustation composed usually mainly of pho6.phftf€ 
of lime with organic, matter. The metallic appq^- 
ani'e is an optical efTect due to the refr.Ktion of ll^pi 
by the overlapping thii^ larnmell.e of the deposit. . 

T should be interested in examining Mr. .VbhOtt^lj 
sjxH'imen if he will s^nd me one, and reportingA;^]^ 
result in N \tl-kf. Tito.s. STEE!Lr.|| 

Stephens Sti'eet, Pr nnant Hills, New South , t 
Wales, Augu.st ii. 


The Constitution of Molecules. , * J| 

The remarks attributed to me in NATUgi'^ 
October 13 (p. 219) give an incor'*ect impression "p 
what I intended to convey to the meeting. The 
ment lhat the molecular heats “a^'e inconsistent 
tire arrangement which has bt^en adopted to dCcQ 
for chemical valency ” was not made. .. 
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The Laboratory of the Living Organism.' 

By Dk. M. O. Foks'iek,- KR.S. 




and various arc the reasons which 
^Y^havc been urged, at diherent periods oi its 
for stimulating tht^ study of chemistrs. 
Cent }ears these hu\'e been either dcleiisne 
ankly utilitarian, in the la Iter feature rerall- 
less phUosophic aspects of alrhem} ; nioia- 
substantial propor- 
those Avho haAC lately hastened to prepaia^ 
nf^Sclves for alchemical career have been aeiu- 
^ by this inducement. It is the duty, thcre- 
thosc A\ho speak 'with any degree of ex- 
em:e to declare that the oiil\ motiAe hu 
, filing ehemistr\ Avhich promises anything but 
J^ftefound disappointment is an affection for the 
sutficii'iUly absorbing to displace tht* atirac- 
fiioii of other pursuits. K\en to the \oung 
''t^T|trtiist Avhn enibaiks under this inspiration llu' 
,nr6kpect oi success as recognised ))v th(' world is 
sltnider, but, HvS his knowledge grows .md 
sthe consequent apprei'iation of our ignoianee 
Widens, culhusiasm for the beaul\’ and myslerv 
'<if'.>itirrOLinding nature goes far in compensating 
fbc disad\'antages of his jaisition. Not onh do 
cihfeinical prini'iples underlie the operations nf 
^ytxy' industry, but ev('r\ human being indeed, 
living plant and aninAah -is, during each 
ntbKfCiAt ol heahh) lile, a practical organic 
and ph\si('al elannist, condiuting anal)ti('al and 
s^iitliOlical jjrocesses of the most complex order 
Avith imperturbable screiiit; . So otlier biaricji oi 
knowledge can .ippeal for attention on ('omparable 
grounds; and wiihoui suggesting that we should 
all, indi\ idualls , acquire sullicieiii chemical under- 
standing jullv to apprehend ttie 4,hanges Avhich 
bo<hes ellect so purK'tnally and so precisely- 
fof fhis remains hexond the power of trained 
Cml^Usts It ma\ ])e claimed that an ac{)uauitance 
the genend (outlines ot ( hemistr\ would ad<i 
menliiJ equipment c)f our people a stiurce 
'of„v^ki)undant inlclleelual jileasure wiiich is now 
urjtairlv domed them. In lollowing the cusiumary 
il^lictJ of surA'CMiig matters of interest which 
‘jfevh risen from our recent studies, therefore, it 
j)urpose of this address to emphasis^ also 
Bpse lesthelic aspei'ls ot chemistr> Avhich otter 
justllicalion for the labour which its pursuit 
'il^plyes. 

ij^hat is break]. 1 st to the average man? A 
Uf^ied compromise between hunger and the news- 
per. IloAv does the chemist regard it? As a 
miracle which gains, rather ihgn loses, fresh- 
I a.s the years j)roceed. For just think what 
pens. Before we reach the table friz/led 
contemplated or smelt, has actuated a 
cierful chemical process in our bodies. The 
of Pavlov has showm that if the dog has 
accustomed to feed from a familiar bowl the 
|t,bf that bowl, even empty, liberates from the 

jiddrBM to 0 





appropriate glands a saliva having th 
chemical composition as that produced by' 
the tixxl. 1 his moutfi-walering prexe^s, an tuflrly 
exixuicncc of childhood, is known to tin* pofifje 
phvsiologist as a “psvehic rellex," and the van* 
oils lorm.s assumed b\ psvehic reflex, responding 
to the various excitations which arise in tin daily 
life of a human lieing, nwist be regarded bv the 
chemi('al plnhvsopht'r as .i series of dt'monsiiatioUB 
akin to ihoso which he makes in the laboratory, 
hut hopeU-sslv inimitable with his priscnt mental 
and iTialeiia) resources. I'ur, extiuAcfing this prin- 
(“iple to the other chemical suhstanecs jioured suC'^ 

< essivelv miv) the dige.stive tract, we liuvu to 
recognise that tlu‘ minute eylK <jf which OUT 
bodies arc t'o-oialinatcil assemblages |H)ssess alK^ 
exercise a power ol synlhclu' aehievemtmt cOft^' 
trusted with which the i lassic'al synlhcscs, occa* 
sionaliv entlelng the modern organic i hemis't 
outbursts of pride, arc lillle more than lu’sitalitig^ 
{ireliininaries. Such products of the lal>oralory,i 
elegant as they appear to us, represent only tb<{‘ 
lnng(‘ of this vast and absorbing subject. C'arbo*., 
ludrates, alkaloids, glueosides, and purini's, comy^* 
plex as they seenv when viiwvi’d Irom llu' plane of/ 
their constitiK'Ut elements, an* but the molecuI{fr/i 
debris strewing the path ol en/yme a<'tlort^*| 
and photoi hetnieal sv ntlu'sis, whilst the 
/vnu's productMl in tlie cells, and applied by' 
them in their ceaseless rnelaiborphoses, are «>o. 
far from h.iving been s) ntheslsi'd by (htj 
( hemist as to have not even \el bcjCB; 

isolated in piiiihcd lorm, allhough llu'ir spctifiC; 
.K'tions mav hi studied in the tissiu'-i'xtra' ts calif;, 
taining them. 

Iscflcct for a monuait on the speeiru' acliouik/', 
I he staich in our toast and I'lorridge, the fat 
our butler, the proteins in our liacon, all insoluble' 
in water, bv transformations otlu'rwise unattaiil-tl 
able in the laboratory are smooihly and rapid^J^; 
lendered transmi.ssibh* to the hliHKl, Avhicb accept' 
the products ol their disintegration with 
pre( ision. Fv(*n more amazing are the 
(jueix'cs. Kcntarlcable as the loregoing an“aly.<»M'^ 
must ajipcar, we can dimly follow their progf^^/ 
1)A <'omparison with those more violeivt disruptiefb,#/ 
of similar mateiials reveal(‘d to us by' laboratoiy 
practice, enabling siudi masters of our craft 
h'mil Fischer to isolate the resultant individuals,/ 
Concurrently with such analyses, however, there 
proceed syntheses which we can scarcely visualise,,, 
much less imitate. The perpetual elaboration it#' 
fatty acids from carl>(>hydrate.s, of proteins frottl; 
amino-acids, of zymogens and liormom s as prai>' 
ti.sed by tlie living body are beyond the present^ 
comprehension of the biex hemist ; hut tlieir 
cognition is his delight, and the hope of 
matcly realising such marvels provides 
dazzling goal towards w'hich his efforts 
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;>/ Thii Wgetahli’ Alkiiloiits. 

, H hlu/ulfl ii<>t (>i‘ >lf l(> thr ski li-tun 

of these t : aiishifniat loiiN v.ithiii ll'< iih'IiJ<i 1 huri/uii 
of thi^sc wiuj take [ilr.tsuu- iji stud) aral t« ( 1 < « tiori , 
and, to ihost' also tliC di'^lm* !)Mfk lii-tvMiu }>ljuls 
antf* animals sliould he at h ast mti ih^ihli I Iw 
woiidtrlu! power whuli plants e\<’ri ise in bnildiuf; 

their tissues from i ai id, and 

nttro|;eiu f.onlrastid with the p(,^w erlessness of 
animals to utilise tliese huiUlint^ inatenaK until 
they liave lieen aln ady assetnhled l>v ()lanrs, is a 
phenomenrai too lundatm-nlal and illurnmat inLC to 
be withhekl, .is il iio\\ is, frran all hut th( Jew, 
For h) Its (.[XU at ion llie delx ate ^ret n earpel, 
Whli'h we all dihj^lu in loilowin^ thtouj^h the 
annual pro< ( ss ot loviuun^ the hehis with ^rildtn 
corn, IS a( ( omplishin^ thiouj^hout ih.e stiminer 
ftlOhtlis a vast ( h( mieai svntht'sis of stari'h lor 
our henelii. Iliiouj^ii the tinv pores m those 
ttUHk'r 1 ) 1 , ides are c iia Inilv the ^ases ol 

the al mospliere, and liom lixjse j^ases h^^ht, in- 
lauji^ihli nolhincness, as we are prone to lej^^ard 
them ifus \tr\ tanj^ilile and important white 
solid I om[)oimd is tiein^ elaborated. 'The ilteniist 
l aunol do tills Flams aeeompljsh if hv their most 
1 onspa nmis tealnre, i^ri-enness, whieh enaliles 
them to f)ut solar eiUTj^y intoiold stoiriLTe; tliev 
are aM munlatin^ luel lor snhsi. (juent devi'lopment 
of hodilv heal emr^,'). Side h\ sick with stan h, 
however, tliese nnadveiti.ed sikmt ('lujniv'al 
aejeneies (‘l;d)oral(‘ tuokauU s evtn mon* im[)osiiijs ^ 
tn w ha h niliocen is inlervvovin with the ekments 
ot slaieli, and thus are (iiodiaed the vecetalik 
alkakuds, 

hi this proviiai' tiu- cheinisi has l»een mort' loi- 
tunate, and siK'i issue i^eia rations of students 
Itave heen insUialeil in the sviuhesis ui [lipenne, 
eomuie, t f ij^^onelhne, niioime, and e\trnsu>n.s Irom 
the artiliii.d fua xha i am id tropiru', Imt until (|Uite 
recently Ids im tliods luue heiui liopclessK divei- 
^■en! from those of ilu' [ilarit I 'nliL;hteniii[4 in- 
sight inln these, however, was i;i\eii just lour 
year'' aL;i> hv K Kohuison, wlai etha letl a reinaik- 
ahl) siinpli. svnilu'.sis o( ttopmone hv the na re 
ilssoeialion of su(\ indialdeliy de, metliviamme, and 
ae^'lnne m watm', unassisted hv a eonilensinj,^ 
Jigent or an iran.rse o{ temperal are. H.ised upon 
this eV[K'f uni 111 , K. Robinson has devilopeil 

an altraitue esplanatam of the jdiy fimhemieal 
Svntlu'sis ol alkaloids, in wiiiih the genesis ol a 
pyrrolidine, [)ipei idine, <jninuniirlKiinr, or nn- 
quiuolini t;i()U|) is shown to he lapahle ol pro- 
ceedim; tumi iIu .issivt iation arid interai'tion ot an 
amino-.a'id, I V ir luaklelu de, an tonecliiuarhox vlic 
aci<i and ihi intn im diale produets of these, takini; 
plaee umkr (h< inlluenee nl osidalion, rediK'tion, 
and eonderisat ion su* ft as the plant is known tv* 
efit'et. I'hiis it tnav he rlmnied that Rohinsfvn's 
ihrorv rejUe-^ints ri notable advanri* in onr eon- 
e(‘pli<m ol these vital I'haii^es, and tliat l>\ 
ntrans of thi' e.irhinolamme and aldol I'oni' 
.Bvnsations invoked fruitful liirjulries into ♦swi- 
and the mevluinism ol synthesis will 

foHovy. 
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The iXticUic Acids. 

Owing' to tfie venerable position iH'euplcd by, 
alkaloids in iht svstem.iliL de \ i lojjtneiU ol 
a at M leiin , and to the sui eess w Ini'h has attended 
^ elumdaiion of their siiuiture, nianv ol its have- 
I hi i ome I allous to the pei[)eiual mvsti.r) ol tlnrif 
elalioralion I hose w n o sick Iresh wonders, how-, 
cvir, nei’d only turn to the nueleii a< aK m order* 
to satisiv their eunosilv. lo>r in llie nueleie acid 
of yeast tht ( heniist tmcls a delmile entity forpTi*^ 
iM)^ a landmark in the path ul metahohe pro^' 
ei dure, a eonnieting link hi-tween ilie uiuk'hiicd 
[ inolei ules of hvin^^ [uotein and the m v stalhsablc, 

\ produets ot kataiiola' disintegra! u*n. In the* lati'' 
^uag<' ot ilutnistrv u is a loinlunation ol four 
rmeleotides, linked VMlii mu* anolher lliiongh the 
j pi'fitose moki'ulc, i/u'ihose, w ha h is eommon tO- 
I ea<*h, and owinjs its ai id i Imrat let to [dios[)horic ' 
! at'ul, also lommon to the < on'ij)oiit nt niii leotidt;^. 

I the latter ditier from one aeotlror in respect of. 
ilieir ml n)[4<*noiis faetors, which are [guanine 
( j uimino-ti-ow jiiit me), ademne p >-aminopurin^ 5 )>. 
uracil (j : (i-dmxy pv nmidiiu ), and cvlosmc (2-oxy* 
fuaminopyriitndme), g)^ing their names to the 
four nueleotides. Ute tran^lorm.itious undergone 
hy mu leu a<*id in I'ont.e I vvilli iissiu* i \lt.u Is have 
[>rovidcd th<- suhjeits ot numerous u\\ i sti^alions 
extending over thirty years In but, the expeii* 
mental material is ot siu li volumuuuis complesuty 
as to be uninlelhgibk* without ihi ^uidante of at) 
exfu, rt, aiul in this < ajiaeilv W’. Jones li.is lendered 
vakial'Ie servuce hv ills tni*nl hnid at 1 .iiyc^nDCnt 
of the subjei't ( 1 0.21). Ikom tins ii is < omparA’*-'' 
tively easy to tollow the i on\ i t smii ol mu leic at'id*' 
into mie acid tlu'ougli the acenrv ol vii/\mrs, anejv 
a review ol these proe« ssi s i an serve ordy tcy>^ 
inerea.se our .idnuration lor the pniision aruj' 
lacihtv with whiih the clu mu .il opt i.ilums of ffie ' 
living; body are eondtu led 

Considi. rable [Uof:iri.ss has hi i n marie also iti 
l()< alism [4 the Vtinous m/ymis .unou^ ihi organs 
of the body, p.irtu ulnrly those of animals. Into 
the results ol tlu'se uuniiries U is not^llii jnirpose 
ot this address to enter further than to ludieate 
that the\ uveal a marvill iis distnliiiUorg 
Ihrotighoul the orgnnisin, of materials able .Jo 
exert at the piopei momi nt those i lu mu al .ictivi' 
ties ;ff>[)ropna 1 e to tlu (hanges winch they ♦hrek 
re([uired to ellec t, h lu emUemjilat ion of snrh a 
svstem eontmuoiisK, aiuJ In health unerringly, 
lompleling .1 sene-, ot i hemu'al < hanges ' 
numerous and so diver-e must j)roduec in evecy ■ 
thoiighllu! mind a sensation o) humble 
iTK'nt 'I he as{ie( 1 of this mirarulous organisalioo 
whieh reumtes most to he em))hasised, howevef^'; 
js that an a^cpreeiation of its i_ompk x beauty cmi' 
be gami'd only by the>se to w liom al least tltT * 
('lements of a training m chemistry liav'e 
vouehsafe'd. Sneh training lias potential valtNf, 
irom an ethie.al sland})oml, for ehemistrv is jl.' 
dra^ttic leveller; in the nueh ir' arids man disrov^fS^ 
a kinship with v cast-cells, and in their coin/T^S^k 
failure to transform uric arid into allantoip',, 
finds a fresh bw4 ol synjpatJiy with , 







ovefwl^elmirtg: majority of ju-ople arrive at \}\v 
gnrve, however, without having had tlie vhghlr^t 
cO»^«ptioii ol (hv dehiale durnKal n»a. hnu r\ and 
thO" Nubile pli\ ^K'al rhaii^vs wliah, ihroii^^hout 
eadi moment <>! Idv, they liau inv‘Uiodlrall\ and 
atlwiUingl) opeiakd. 

,1 L hh^ropiiyll iutd 1 1 iiv nii)i^U)hi)i, 

lo tlio^e who delight in tracing unity atnong 
the, bewildering intricacus of natuial pVnresstcs, 
Epd' by patient comparison ol superlK l.dl^ dis 
maliTials lrinmph»inilv to itncal l ontiiiiiity 
iu the dist'orUinuoU'^, there is ciK.onragt inenl U) he 
fOtUtd m the rcd.itionslnp belucdi cldoiuphvll and 
htenK)giobm. Jwen tlie most delin heti and c\nical 
observer of human lailmgs must glou unh a'sensr 
of worship when he pi o'civcs this n lationship, and 
tbps brings liimsell to acknuwlidge tlie com- 
motieHt of green phmts among his kindred. Ite- 
cause, jUst as every moment ot his exislenre 
depends upon tht' sui'cesslul perKnmamt ol its 
chemical duties b\ the hannoglobin ol his blood ' 
Corpuscles, so the lile and growth ol giceu plants i 
hinge on the ttanslormations ol c hloiophvll, 'I ho 
pcisevtring^ olucid.ition ot t. tiloi opliv 11 slruiture 
ranks high m the tichievenii'nis ol m(H.lern org.tnu 
chemistry, and in its kilcr ^lagrs is due prmcipalK 
to AViilstatter and his L( 3 ilal)or,ilors, w'hose in- 
veaitigalions culminated in ipr^. 

Ihis IS not an oec,isu>n to follow, otherwise 
than in the barest oulliia', ilie <'ourse ol labora 
tory disiiili'g'i ation to which thi' < hloropliyll mole- 
cules have been subjci'lcd b\ llie (ontrolled atlai k 
of alkalis and acids. I lie lornn r aguits reveal 
chlorophyll m the twolold t hata('ter ol a lactam 
SMid a dicarboxylic ester ol methyl ah ohol and 
pht^'tol, an unsatural(d primai) alcohol, 
Q(jHau.On, of wlnrh ih(“ constitution remains 
obscure in spite ol (h'lailed inv'est igal ion ol its 
derivaovc's; but iIh' rcMdmil <omplex, represent- 
ing tWo-lhirds ol the original mohs ul(n has been 
carefully dissected. TIh^ various forms ol this 
residual compl(*\, when pioducud bv the action oi 
alkalis on ehloiopiiv 11 , liave been called “phyl]- 
ins ; ihev are c.u boxvln' itcids ot mtrog'cnous | 
ring-systems, vvliali retain magix'siimi m direct | 
combin.atioii with nitr(;g(m. 'Die jMrrjihv mis are | 
thft corresponding poxlucts arising by lire ar'lion \ 
of acids; ihrv are (arboxvlie aiads of the same | 
iilbrbgenous ring-systems Irom which the rnag- i 
uisium has b<‘en removed. 1 he phyllins and tlie 
poSrphvriiis have alilNt* Ireen degraderl to the 
cry'S'tailine base, aUu/porphynn, into the composi- 
tion, of which lour variously snbslil iitcd pyrrole 
rings ent(‘r. It is this assemldagc ot substituted 
l^yriXiles which, according to present knowledge, 

IS tlie ba'^ic prinuple als(> of the blood-pigment, 
m .vv'hich iron plays the part ol mag^nesium in 
•'htorophv II. 
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possesses a literature, teebnical, philosbpbicaij , ; 
and romanlie. at least as voluitiinotis as that ‘ 
rounding anv othei industrial art, and th<‘ am»' 
biiu>n to (tilfivatc It palt'h ol sml has attracted 
imiold millions of human laings, Among'St 
m.tnu.d woikta-. none maintains a stand.ird of 
ordtnlv pottedure atn! pal unit indusie\ inghcrv 
lh,m that of tlu^ gardener. Rew .md l..i MorloliS ^ 
delv tlie power of word-painters to emuii use thejr' 
so(»lliing beauty into achujiiate langijag» , whilst 
that wondt'rlul triangle ol euiuvation whah has 
Its apex at (Aassc almost might be desi nbt d as 
industry with a halo. 

Prior t«> tbc most Iruittul attempt to isokite 
a eolourmg-matter Irom blossoms in 
sullieienl lor delailcil examinalion had bun mafic 
f)y drafi' (hjm), but ilu' conclusions to whuli it 
led were maic.nralc. In vcmt ineiUioiu il, hovv* 
<‘\'er, W’illslallcr began lo j)ublisb with nnmerouih 
! t (itlabor atoi s a seties of iru esl ig.iiions, t xiend- 
mg over tlie nexl three yeais, w iiii'h have In ought 
the subject vvilhiu the realm ol systinnala ('hem- 
istry. Kor tlic pur]>ost‘ of distinguishing gluco^ 
sidtc and non-glufosidu' anlhoiyvans llx' names' ^ 
.mlltoi yanin .and anthoi yanidm ii'spi (uiv eh wi'rc , 
ajiphed. '1 h<‘ r xpenmtmlal sepaiation (>l antho- 
f'yanins Jiom anthocvauidiiis was <ll('(letl b\ pah* 
tit ion bclweim amvl ak'oliol and dilute mineral 
acid, thi‘ latter retaining the dighii'osidii' aniho- ' 
cyamns in (lie fotm ol oxonmm s.alis and le.iving 
tht‘ aniliof'v anirlms (juaut ital i\n h m the amvl I 
.deohol, Irom vvhu'li tlu'V are not rmnovid by 
luitluT agilalioii witii tliluh' acid; the nionogluco- 
sidu ant liocv .mins wen* ioitiid in liolh nunlia, l^ut 
lelt the amvl alcohol wdicn ollcrcd Ircsh jiortions 
of dilute acid 

The f.uliest of thesi' papms, ])ul)lish(‘d ju con- 
junction with .\. K. hiven^st, dealt with i orn- 
llovM-r jngnu Ills, and mduaitecl that file disiimt, 
shades <»f ('olour prr rented bv ditfcrcail p^irts ot , 
tlie Hovvei aic (aus(d bv \arious tkniv.itives ol onc 
snb^U.mre; thus the blue form is tli(‘ ))otassium 
du'ivative ol a violi-t compound wliivh is con* 
vrrtible into the ii‘d b)tm b\ ovoniurn s.ili-forma-' ^ • 
lion with a mmeial oi jilani aiid. Moreover, aS 
found m blossoms, the clirornogen was ob^ctved /' 
to be I omlnned with two molu ular [iroporiions 
ol glui.osc and was isolated as crystalline cyanitl' ,, 
(iiloride; hydrolysis removed the sugar and gavC' 

' vanillin ( hloridic also <tv sl.illine, \pp1ving- t.licse, 
nicihofls more ginerallv, Willstaltcr and his other 
I 1 ill.ihoratf >i s h.'ivc ev.onined the i hiomogcns 
will* h decorate llii' petals of riw.e, kirkspnr, hollv- 
Itoi Ic, gcramnm, salxia, chi \ s.'inl lu mum . gladi- 
olus, jilics, lull}), /iniiia, jiaiisy, })(tnnia, pcjipv, 
and .astei, whilst tht‘ Iruit-sknns ol whoi lleticrry, 
billierry, cranberry and I'hcrrv, plum, gr.iju', .and 
sloe have aho been made to vield the pigment 
to which their i haracteristir’ a})|M‘a ranee is due. 


yA^hocyans, ihc Pif^ments oj Blosscnns and 
Fruits. 


Mil ro’-biochemistry. 


tlie days of Eden, gardens have main- 
:^nd , extended their silent appeal to the 



Amongst the many sources of jilfasure to btft- 
found in contemplating the wonders of the iinii 
t4 deokd Those untrained. i> scientific 
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pnnrtples, an appietllatiof^ of infra-niinut^; qn»n- 
titns of tiKilicr. It rhav In* \irg«'d h\ soine that 
uilhni till* Innits of vision irTip(^'%tcl !)v ivlvs« op<" 
i^iui rnii ros< o()c , ariipli inalvrial vxi'^ts to s-ili^l v 
thf < Liiiosiiv of all ri'asonahiv l)iit ihv 

a[>ptiii( ol M linUifu in<,uir\ is in.saliablv, and 
cUinnistr) alone, or^anu , mor^aiiu ; 4 »iid phvsKal, 
oilers an instrunn ni l)\ ulmli llie in\ ♦ slij^aiioii oi } 
basal (han^os nia\ be (Sirried to rej^mu'. b'Nontl j 
those en('orn[)as >( d b\ ihi astrononn r and ihe ! 
fTlKYOseoplst. j 

it IS not \\irlun the purjiiisi- this adiliess, to | 
i»ur\e\ that rt volution wheh is nou lalonj; pia- e j 
td the t 01)1 ( pt ion oi aloniK stria ture h on imal(d\ i 
b^r our int ntai halaiee the diseo\rn**s, of tla 
eurienl (intinv, whilst ptoloundls ntoddvino tin 
atome inun'ti) inlu tiled Ironi our [iredt eos-^(*f s. 
have nol v< t aiiousU disluihcd the ptlixiphs j 
nude rl\ lUi.; s\sliniati( orp^anii eh* inisir\ ; hut lhe\ | 
trfuph.isiM' in a ion ihh manner the inlnnate eon- | 
pethon h(lwe(Mi dillennl hianrhis of Muner', j 
he'.nia tl IS liom the mat lu lUatteal ph)si<i>t that j 
rhesL IK \'. 'd<Ms have spi un;^^ I'lu 11 iminidtitle j 
\ .dm Is to ifatiitin the ontstandinj^ mipoitaiur ul j 
horrhiliiie lescaoh and to stnnidate inter' si in ! 
suhmu rosf opi( matter. 1 his iiiteiest pn simts i 
itself to llie t liemist \ eiN earlv in hie and domm- j 
ati s his (tperalious with such msisitnu e as to 
las oine asiom.ita . So mm h so that lu' ie^;ards 
the \ini\etse .»s a \as| theatre- m wlmh atoniie 
and inoleMilai units assemble and mtiipla), the 
re'sultiii[4 palte-ins into wlmh tiuw tail cU-pendmj.; 
on the ph\ si( al (ondilioiis imposed h) Nature 
Tliis enables him to le^ard mi< to organisms as 
cO'prae tit lom 1 s ol his <ialt, .ind thi' e ln mie.d 
,ptrhie\ emeiits ot these humlrle a[.[(mls have eon- 
llmied lo exeite liis adnnration sinee lln-y wete 
re\ eah el t>\ 1 ‘aste'ui 

Laimntiiio as now do so bitteilv the ae'e'eim- 
pammenls and e'ons(.‘(|m i)e es eil w.ir, it is l)ut 
natural to snati h at the- sh-mler e'ompt nsatmus 
vvhu !i tl olleis, and neit the least ame)n^ these 
must be ne'eigiused the- stimulus wlmh it i^ives to 
seieutilu impuiw. I’aste ur's }\ti(<lt\s snt Id liiCn' 
Were' luspm d ))v (lie tiusiortuues wlm h overleie-iK 
Ills ((tuiiltv m iSyo 71, and the* n«)W welbkuerwn 
preaes^ ol ( oimst^MU arul Luele e-ke tor au^^iiKMU- 
tii^ tile- ptoeim tion ot plu'eiol Ireau i^lmeise- was 
en^eudeie-d In [laralh I i ti e umstances. d hat 
acquaiMlam e- with ihe* \east'e.ell wlmh was an out- 
come ot lie teirmei e-vtul hael, b\ tin- time- e)l ihe 
latlei ehsiovenv, fiptiu-el mte) a liim Inimlship, 
,aiul who slanele r the I'iumue ,il aetivitu's ol 

this j^emal lum^us are.- eleiamlui; a {loteutial bene- 
taeloi l'a|iiallv e ulpable are- thos(- wlio i^nort* 
idiem. It ihildoii \\e:re (*nee)urai^t‘d te> eherlsli 
jhe' same- mte lli*;eut svuq)<ithv with \i'asi-eells 
wlmh thev so williUjL,dv displav te>wards d*uut‘stie 
animals am! silkworms, pe riiaps iliere would lx* 
levve't I ra/\ elt‘i\isht*s to elenv us lire moelerate use 
of hemesl malt li(|m)is ,mel unsophistieat(‘d wines, 
fewer pitiable m.miae s to loinplle-aie e)ur serial 
' problems bv habitual exmess. 
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Conclusion. 

In “The Salvaging r»f C'lv l!isa(ie;n,’' H. ‘C.,. 
W'ells has lalelv ehreeted the attention of ihtHl^ht- , 
fill pee>pl(' to the imperative need ol rr-e.onstrUCtinig‘ 
e)ur outlook on hie. ( 'onv inee rl that tlie StSttC- 
niolive whie h, throu^}u>ut histeav. has mtenSiiied 
the .self-me>live must he rejihueei hv a world** 
nnuive* il the wlude hibrie ol eivthsation i.s not tp^ 
(.rumble m rums, he* (.ruleavouis to suhsiduic foi* * 
a laaqiie ot Nations the eoneeptmn ot a \VN>rld 
.State*. In the jiajj^menu of nianv epiUe.- heiU'Volenit 
<*i)tie.s his essay in .ibstiaet thouqlu Im ks prac- 
lieatl value bee'ause* it underestimate's the com^ 
bat IV e se'lfisiuu's.s f>I individuals liv to dis^uis^C 
it as one mav , this epialitv is the- one whieii hak 
enahh'd man to emerge Irom s,t\.io( is. to liudd up 
that must w'onde rtul sv^Um ol ( olonial or^.am.sa--' 
tion, the Kornan l-.mpire-, and to ^hahi- oil the bar- 
baric ie'lltarg} vvlue h en^MiUtd iMiretjx* m the cen- 
turies follovs'in^ the tall of Rome Ihe- real pre.)b- 
W*m IS lu)w to harm*ss tins eomh.iioe se ltishnef.s, 
lo ei.idie'atr^ ii se'(*ms jinjxjssihle, ,'m(l ii has m v*er 
hee*n difhe ult to linel j.^larjn^ (-vanijili s ol p's jn- 
sisteiK e amon^ the* apostle-s of i-radHaiam Why 
erv lor the moon Is u not wise t to i e ('o^»-nise. * 
this rpialitv as .m mluienl human e hai <u terisUc, 
.md whether we brand it as a sue 01 appkmd il 
as .1 virtue endeavour h) lu ml it to the (lev itJon*^ 
ot JTtankmd ** l-'m it e oiild so In- hent. Nature 
Ignored or misundc rsteioe! is the menu o! man; 
Nature studied tind t'onlrolkd is his iiiend. If 
the altae'kin^ toree* ol tins eemihative se-llisimess 
e ould he diret'tcd, not towarefs the pen jietinttion 
ot (|uarrels between different r<t('es e>t mankind, 
but against Nature, a limitless held ol patience, 
industry, ingenuitv, imagination, sc Imlar^^hip, 
akj^ressu e,*ne ss, rivalry, .md .u (piisit iv eiu-ss w ould 
present itself, a held in \v ha li llu^ d 1 sajipoint iru'iil 
ol baffled effort would not m-ee.! to sei'k revenge 
m the destriH 1 1011 ol onr fellow s natures; lield 
m w lueh the profit irom sm<t*ssiul enterprise 
wouki automatuadb spread thiouqh all the e'om- 
mumties Siirelv it is tlu* \,ilure-m< »I iv e , as dis*;^ 
tinei Irom the stale-motive* or the w orld-molive,, 
wlmh alone.* I'.m salvage t ivilisaliou. 

Before kmg, as historv eeu.uis time', dire neeck** 
sttv will have impelled mankind to some klich, 
e'ourse. Alreadv the straws are going their pro-'- 
verhial mdu'ation Ihe demaml for v\ lujat by 
iiK'ti'asing populations, ilie i.iplrlls tiiminishillg 
supplies of timber, tlu- wasteful ravages of insect 
pe*sts, tlu* less obvious, but more- insidious depre* 
dations of our mieroseopu* em-mu s, and the blood- 
e'urdhng faet that a dav must dawn when the last 
ton of e'oal and the last gallon e>f e^il iiavc been 
(eansumed, ate all c'ireaunstanees which, at present 
n'cognise'd bv a snudl number of individuals com- 
prising the se ientihe eevmmunitv, must inevitably 
thrust themselves upon marikind collectively. ’In 
the camjv^ogn whiedi then will follow, chemtstif^^ 
must occupy a prominent plate because it ■ 

branch of science whieh deals with matter 
intimately than any other, revealing its propei^J^^y 
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traiisforniations, it.^ appiiratiun to existing 1 is not kiboor, but \Viistc ; iiksdir^]<:;tion of of 
and its rtsponso lo new deniands. \ et ihi maleual, of oppuitunitv, of humaaity. 

mujorit) of ()ur people aie denii d ihe I'lerncMits o( Realisation ol siieh an uli'al would people tht* 
chcmibtrv in th(“ir tr.uninj^, and thus j^rnw toman- (»rdeie<l e<nnniunitK's willi a puldu alivt tu llie 

hood without tlie sli^iitest real uiuh rstaiuhng of verities, ;e> disiinet from irreliw amnes of hie, and 

th^ir bodily proees^e.s and eoinpositiun, ui ih.c appielienM\e of liie ultimate dani^ei with w fneh 

wizardry h\ v\hi( h livin|^ 'oninbuie to iheit ei\disation is tiueatened. It would iiunidait' t-hiil 

nourislunenl and to tlien leslhelK eujew ruent ot Ide publie w ith a ^erm ol the \aturt -nuilo i , pro- 
U sliould not !)e irnpossiliie to l)tmp^ into the dneititj *1 <'onditu)n which would rt llts t ilsell idti" 

g;crK'ral scheme of serondar} ediuation a sidlit 1 iiiatrlv upon those entrusted with ei nnu'ul it 

onev ol ehemual, plusseal, nieehanKal, and bio- would piovide the nnmt.d and s\ injeula iu hack- 

logical |)rinciples to render ever> hoy and gill ol ground njjon whieli tlie lutuia- truth scekei nuiSt 

sixt^fcn posst ssing a^era^t* nitelligenee at lea*'! work, long helore he is iniploied l)\ a turilu'd 

«3tCi:essible hv an i \planalion ol inodt'rn dis- and despairing fH*o))le to pro\ ide thian with food 

a:o\ erics. One lallae) ot the present s\s(ein is to and energy . h'ln.dly, it woidd giu' an unsus- 

assume tiiat relatoe [irotu uniry m Ihe inorgaiue peeted nuaning and an iiiiimrigined giaet to a 

branch must be attained before ajjproaehing himdr<‘d eomnionphu'e experitaaes. 'Ihe (|iii\(r- 

yirgamr ( hemistry I rom the point ot \ iew ol mg glint of massed bluebells In brokim sunshine, 

Correlating seholasiic knowkdge with lh(* common the joyous radianca* ot \oimg beech-leaves against 

experiences and camtai ts of daily hie this is (piite the stat<’l\ iaakir, the perlnme of hawthorn tr> 

illogical: Irom btih\ s milk to granti[)aj)a's (ilaxo the twiliglu, the tlorid m.ipsstv of rhododendroib 

the most important things are organii', exeepling tlu‘ fragiant simph<‘it\ of lilai , pt.n iodi« idly 

water. 1‘ood (m<'at, <. ai hohydriiU', bit), clothes gladdcm llu' most ('ardi'ss heail and the least 

(cotton, silk, linen, wool!, <uul shcdtei (vKood) ar<' rexcaent sj)mt ; Imi to ih(> c hcanist tlx-v breatlic 

organic', and the symbols lor t'arbon, ludrcigini, an itddecl message, tiie assur.inic^ that a new 

oxygen, and nitrogen can In: made* the liases ol season of K'freshment h. is daw m d iijion tlic w orldj ■ 
skeleton rc'pr(‘scnlat tons ol man\ fundamental and that those* delic'ate svntheses, into (he- mvstery 

things which hap[)en to ds in oui dad) li\t^ with- ol which il is his hat^px jiiixilege to jicnetratc, 

out lirsl ('xplammg their posiiicai in thi* pi'iiocJii once again are xxor]^mg thc-ir iiiinul .dilc mita< les' 

table ol kdl the elcnunls. the- curse of maiddnd in the l.aboiatoix ol llie iixmg oiganism, 


Metaphysics and Materialism. 

R) Pr(»i. H. W'ltnON (.'akr. 


1 h' the illiisinn ol ilu seliolastic method is that 
^ from mere* loims we can deihice essenc'cs, 
then tlic workl-viexx which vc tall materialism 
ib only a si holastu' pkistinie,” d'his is the x'on- 
^eluding scnitcmc ol Hermann W exTs ■' Raum, 
Zed,. M atcTie.” Wh.ilexc'r max be tlui ease witli 
the pliy sK'ist s, the nial hcnuilicians .ire under no 
illusion With regard to the I'ompletenes.s of the 
scienlilic rexoiudoii 1 lie; pnnc'ij)le ol relatixiix 
.*has not meiely < oinpla att'd the concept of physic'al 
reality, it lias le-tonned il. M.'ithematies is, and 
has alxx.iys be<*n laiogniscal as being, a eonslriu'' 
tiVe proc <“ss of the luiman mind exercised on 
pbxsic'al existene'e. '1 he oki mathematu's took its 
jl'iatte.r fnan physics; the new mathematifs gixi's 
flatter to phy.sic.s. d'he ellect is that tlie workl- 
view’ whu'h had liec'ome for physical st'ienee m the 
nineteenth eentui v practically unchallengeable, and 
the acceptance ul which had come to be regarded 
as the indispensable condition and only passport 
for those xx'ho would enter the tanks of seientdic 
investigators, lias herome suddenly incTedi])lc. It 
i^si true, indeed, that it still has its defenders, and 
►that it cs held as firmly as exer by manv xvho 
^p^ntinue to be in their special departments authori- 
.ki^'tjve teachers ; but this does not alter the fa('t that 
us to-day the world-view is changed, and it 
not even strange that many leaders in scientific 
’ [tg fas.t tp th6 ctld view when we 


renu-mhoi tli.d the great oiigin.iloi ot llio modern 
indiKtixc method in tlw scxcntMidh (cniury, 
kiancis Ha< on, to the end icjk leal iIk' (k)pcinican 
theory. 

M.itcni.'ilism does not sbinc] for .m\ p.iiliiukir 
tlieory of the mdure ol matte 1 , but b.i ilic‘ gtaieral 
xxorkl-viexx that matter, somytlung de jacio, 
objec'tixe tlie nltimale <. onstitut ion ol whi' h we 
may not know, and exen max not he .ibk' lo know^ 
but which is enliiely incic pc'iidcnt of onr rc*ason and 
of any thoughts wc* may fi.ixi alionf it, c'xlsis 
i'onstitult's the reality of the universe*, imludirig' 
reason aiul will, xxhlch as rpialilies cu proper*^,; 
ties ot sc)irie of its forms give- lise to knowledge, 
of it This materialism reac hcal (h(- /eriith of its 
c'xprc'ssion m the* D.irxxinian theory c)f natural 
selection, not in that theory ilsedf, tin* truth of 
xvhic'li tlic're is no inte ntion in this eonnec tion 
tall in (|nc'slion, hut in the implications xxhigk 
were gc ner.ally arcepled as eontaiiud in it, and 
esj)e( iallx in the application wliii'h xv.is niadc 
of it to rationalise a world-x'Ic w. It seemed t6 
point a xxay by xxhich it was possihlf' to ( oikcIvc, 
and to some extent to folloxx in its history, an 
evolution xxhich had j>roduced mind from an 
original matter. 

It mav not be obvious at once* that the rUerf* 
rejection of the Newtonian concept of absr^Ufe 

spnee and time and the substitution of Ein?vf^ln’}« 

/ c. ’ . ' 
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ts the death knell of materialism, hut 
i|&|fecti<3n will show that it must be so. If space 
Iti not eiulless, hut linile (and tins is the essetitul 
principlf* of the Riemantitan ^v(>wi‘try), and if 
time i.s not )n its ( visteiwe indtpendeiU of space, 
but ('0’0rdinat(‘ uitli ihc spatial dimensions m the 
Npai'C'liine s\st<’m (and this is the ess< ntial prim 
ciplc of tlw con('ej>t f)f the f(vnr-dtrnensional con- 
tinuum), tliCii tfic ><r'. fniindal ion of the material- 
i.stic Ciiiict pt is vindtTiniru'd. the concept of 

relative spaee-tnni* systems the < xistcnre of mind 
Is CSS('ntial. do use the lan^na^tl^e rd phi!osoph\, 
mind is .'in a tonciilion of the p«>ssihdlt\ of 

space time s\slfms, williout It they not only lose 
tueaninj^, hut aKo l.a k anv' l)aMs of existetKe. I'hr 
^Co-ortlmal i‘ »ns pr< -^iippose the ailtvits of an ob- 
fti^rver .and entef irilo the ('onstitntion iif his mirul. 
If voii <J)sl iniVuish, ,is, of course, \on must and 
do> tin ohvei\er from his spac(*-t)mc svstem, it 
is not a distiia li'ui of two st'parate c\tstin<'es 
eKter'nall\ n l.ited ; thex exist onlv i»t thiur rela- 
tion, ,iv wiicn lor ample, vse dislinenish an 
a('tit.'it\' fiorn Its expression. 

This is not a metaphysical ^ si'ientihc 

principle, ru»r is if an attf'rnpt, as some ma\ think, 
to obstnii t the » lear [)ath ot s^iontitic pro^^iess 
with speuilnlive « ohwebs ; it is the plainest mattef 
of fart, K\er\on<' wlu^ i^omres It will simplv 
find himself lift stranded, unable to j)lav anv part 
in tite eonrpK'St of tlie new realm openinji^ brdrwe 
itcicnee. 

In fact, it is itot from phihjfiophv, but from 
scioraa', that tins rejertion of materialism comes 
No one has (‘xpressed It with g'reatcr force and 
with fuller convI(tii>n of its fundanK'ntal import- 
ance than Ihixf. Wevl In lh(‘ introduction to the 
hook which I have quoted, the whtrle ol which is 
devoted to an exposition of the print iplc of rela- 
tivity, ho says : — 

TMiateNer vialtcr inif^ht ultimateU f>ri>ve (o fte, one 
thing we have alwavs felt we knew htr eeitarn that 


if is a substanee underlying all change, and that 
every hit of martcr could l>e measured roi a quantify. 
Its Mihstaiitiril fharacrer iound expression in a law 
of tvafion. helavrd the qu.inlity oi maW' 

r<-aunMed eonstrmt ifiioughout all ch.inqe. TtU rtOW' 
philosophy ha^ usu.ilK la j^arded this ns a prtori Imot^ 
ledgi , iinresfrieted allkt' in it- genrr.diiv and in 
m-tcsvilv J'u-d.av lie- cfrtaintv i*' ('h.ni;4<‘d (o doqbp 
After phvsies in the hands ul haiadav and 
had si't up anofh<T rhariaur, lla firltl, ahovt that qf 
'luathr, and aftei mallu inatu s on ihr other -ide, bqtr* 
lovvitii; during tlie la-.! (.entutv in a h'gaal exploratldl^ 
h«‘iu*ath the h.asis of Kiielide.ui geornt irv , had 
de'.trn\'^d (uir lonhdtiK'e in it- evident.*, ihcte ba^ 
hurst in oni d.ivs a r( \oiuti<>n,ir\ -lonn which has 
pt jwav tin id'Ms <>1 spaie and tinie .tnd matter, 
uhi<h tin n<*\\ )i id li^-en th*‘ lirinf-^t sup(K>its of ^ 
naUiral kn<>s\k‘<lge. nniv. h<>vv*\<i. ic in.tke room, 
tar a Iner .md «!< epei insight inn* ihiiigs , ^ 

Mait't lalisin i- essentuilU a mom-tti' and atr.im-^, 
istic com option nl reality. hot it malttu' 
)>rimordial, and mind is derived. Philosophers froni 
the heg'innmg of phi!o«,oph\ have beiat (onsmoui? 
of tht' intellectual dillu tilty ot sir h a con('e[)l, but 
It has alwavs srenwal, evrm to pliilos* ipliers, a 
nccessarv presu[>j)osit ion of phv steal science. 

Sc ir-ne(‘, it was (amcidcwi, must at least proceed 
as if it were so The prmt'ipU* ot relativitv is the 
rejcajion of il, a rejeetiun Irascal on the dis<'o\er)’, 
not of theoretical diflicdlties, hut of practical 
matters of fact. I he sLi])(>osr'd (mul.imential 
reality on which matfiiah.sm as a world-view was 
supported ha.s proved a vain illusion, artd* 
materialism i.s left in the air. 'I'he newv scientific h 
conception of the" universe is nurn.adie. d'he corr- 
(i'cte unit of scaentlhc' realitv rs not an indivisible 
particle adversely (.rcc u[)v ing- spac'C and nn- 
changfinj^ throut,^h<^ut time, but a system of r(‘U?r*» * 
ence the active centre of whicT is an obsierver co- 
ordinating" his imiversH’. Ihe mcdhodologficsa-R 
difference between the old and tire new Is that 
mathematics is a material, .and no h/nger a purely 
formal, science. 


Damascene Steel and 

liRKl- vears ago Col. N. T. IRlaicw pre- i 
stmted to the Iron and Stetd Institute the ] 
results ol a v<Tv c.irelul studv of tlu- general j 
propertifs .'ind strui ture ot Damase'eno slct.d, and 
pointed out llu- great cdaims it had to the atten- 
tiotl ol all tho-e interested in tool steel, lie has 
now eontnlmted a -er'ond paper, entitled 
/’Damascc'ne Sictl,” to the proceeding's of the 
institute, Se{)leml')er, kiji, in whii'h an endeavour 
is made to Mibstmiiuiti* this staituntmt, especially 
«$ regards liigh-s[>eed steels. In his view a 
marked analog \ exists in the structure and also in 
some of the properties ot both lvp(“S of steel, and 
it comparative stuclv, theiefore, will prol)ahly 
prove henoticial in explaining the piopertics of 
ihe.Si"* materials and improving the qualitie.s of 
existing rapid-eutting l(W>ls. 

Damascene steel bekmgs to the hvpereutectoid 
of ca^on steels wdth an a\'erag'C content i 
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Modern Tool Steel. 

ol about 15 per cent, ot carl; )n. This carboli; 
exists as iron carbide, hcgC, the well-knOWn 
cementite; 15 per cent. o( carbon represents 
225 per cent, of cementite; about one-half of 
this is present with ferrite as the eutcctoid 
pearlitc ; the reniaindi r forms excess or fre6 
cementite. Of this the latter is distinctly thb, 
(oar-ser, and in order to globularis-e or spheroidise . 
the plates m whlcli it exists in the casting, re** 
peated carotid h.'immerliig and heating are neccsl*^ , 
sary. In this operation the plates are first broket)) ,^ 
down into small, irregularlv shaped crystals, and 
are afterwards sj)heroldised, being of such a 
that surface tension i.s able to exercise a 
influence on their ultimate form. The complel^;’ 
ness of this spheroidisation is shown in the phot<^ 
micrograph of an Indian Damascene blade 
tained in the author’s paper, in whicli( 
splif toil* 




' 5 ' NAW4M 

the stflfSoU''' ones have been tihtained irom rhc 


cutectoid cemenlite. In thv author’s first paper 
it was shown that a amount ol inialMuiral 

tt^almenl was needed in order lo ptoduec this 
OoiTJplele spheroldisation. i he inae ro^trueture 
show's that the ceiiKnlrtc xein runs close up to 
the ed.t;e, and tlu Oriental inaku must luoe 
felted must upon seaming the best t ultiui^ [)o>pcr- 
tics in the ceinenhte particles. 

liig-h-speed tool steel, wliali i> an allox steel 
tontaininy: Irom i() to jo per rent, nf tun^sim 
and from 3 ir; 5 j)tr cent. (3 chronmmi, in addi- 
tion to a carl)on (onlent mit eMcedin^' 0^3 pci 
Cent., lo^^cthor with xanadium up to j p(T ccm., 
also brdongs to the tunenmic siru^ ol steels, and 
its stiuclurc in the auneahd ( ondiiwu is strikinglv 
similar to tliat ol Damastenc ''trel. Spheroldiseal 
carbide parti( les ao embedried in a sorl)liic 
' 'matrix. To produce the eharaettu istic hi^di^speed 
hardness^ such steels ha\e lo be heated to in- 
cipient meitmi^ and tlieii rapidlv cooled in a 
current ol air b\en alter this treatment a 
certain amount of c'arbide remains undissohed, 
and there are indic'alious th<it a moderate amount 
of it increases thc‘ cutimc properties ol the tool. 
Wdiat rs important to notice is that the makers of 
hijg^h-speed .steel emphasise* the necessity ot pro- 
-dvicinj^ a parluailar txpc' ol sirueture under the 
v'hammei, and tlna dunrp^ this operation the 
.'hussive carbides and I nnj.^ slides present in the 
• jngfot are broken down and umforrtdy dts- 
\,tribut^d throug-li it. Accordingly the ingots are 
first hammered into billets, and the latter arc re- 
heated and hammered a second time. This double 
treatment is indispensable and must precede the 
hent treatmc nt prnjic'r h\ thoroughly lireaking up 
, tmd distributing cxenly the c'arbidcs and tung- 
t-JsliKles throughout the steel. 

, , ' Cc.>l. Belaiew then compares not only the struc- 
'f|'ures, but also the respective processes of manu- 
ll^dure, and points out how similar they are. 
fboth start with a cementitic .steel; both require 
the greatest care in breaking and evenly dis- 
tributing the carbides under the hammer; in both 
•^^ses The amount of mechanical work done on a 
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gtvoii article is eery large; in both the 

structure of the lesulting carbides is gfobUllsJlp^tK 
spherulitic, while the mainx is niarten.siitc^ 

Ixuh cases the cutting propeiiics ol llu* 
depend both on the mainx and the t alludes, and 
the author is tlisposed to think ilial the r6l(( of • 
ihe latter is the inoie unportam i>l the two, l|)s 
studies in this fuld have led him to tlie 
that the woikers m Damascene' ^lt<l. winle 
stncl as regards the liammenng tciuperatur^S, 
did not lay any tiling like so nuieii siicss on the 
subsequent heat treatment. 

In Dainasccue steel the degree ol spberoidisu^ 
turn is always vciy high. This was not an end in 
ilsell, hui was attained incidentally by the mimer-. 
oLis lauiioiis forgings and heatings wbicii W’ertt 
designed to produce llie greatest ductility possitUe. 

In high speed tool steels spheroid isai ion is also 
attained, but the author holtls tluit insulhcu*iU 
slie^is has been laid on tliis point by both niaker.S 
and Users, and that the scientilic application of 
the. spheruidising process would lu'lp to improve 
the qualities of existing .steels. He considers aliso 
that another interenc e might I>e‘ drawn from Ul% 
Damascene process, n.tmely, the propei siud^ 'Oit, 
the macrostruettire in all cases. .\n Orieu^;<!ti 
maker would never nranulac'ture a steel artic^ 
Without having satished hintsell Ijy studcing 
“w'atciing” that the distribution ol ilit* carbidki 
particles was the best pccssibK* and in aec'orditntti^s 1 
with the sltapo and propertn^s. ot ilu- ariicU» 
Neither would he find a buyer ready to ac-eept^a 
sword or a tool without a projXT meiallogra phifc 
examination ot it as a whole, and to this thi? * 
Oriental watering lent itself well. 'Die author > 
therclorc, that a pnqier examination of 
the watering of high-speed steel, whcthc'r in billefs 
or in the finished article, should prow usetiil. It 
is interesting to notic e that he loimd a certain , 
degree of high-speed fiardness in Damas<;eh!5 
steel it.self. Thi.s point would repay in\ esi igmlipri, 
for if confirmed it would pro\e lhal, al aiiv 
in certain cases, the use of aIlo\ steels is iinnece^i*'/ 
sary, and that thev ccjiild be iipl.ic'ed l>y ' 

cheaper carbon stei'K. ;.':A 


Obituary. 


Dk. Julius Hann. 

T he dentil of Hanii, w inch was briefly noted in 
the issue of Nature for Ociober 13, remove.s 
Torn the meteorological world the most prominent 
igure of the past generation and the most pro- 
JuCtivo of all contributors to that branch of 
science. Hanu was born at Schloss Hans, near 
Linz, in Austria, on Mareb ;2 3, 1^39, and hi.s youth 
yas spent hi the Alps at Kirchdorf, in Kremstal, 
thirty miles south of Linz, After taking his 
in mathematics and physics, he took up a 
ifessronal career as teacher of those subjects in 
’h school of Schottenfeld, Vienna, and after- 
at Lioi?. . At the age of twenty-nine he 


fur Meteorologie at Vienna, w'hicli w’as then, 
under the direction of C arl Jelinek. Me succe(! 4 tJ<J' 
jelinck as director in 1874, continued in 
j until 1H97, w’hen, at the age of fifty -eight, he gavt' 

1 up the af>pointment and retired to fVia/, in Styria, 

I in order lo pursue his studies in metc'orology ; but, 
i finding Gra/ inconvenient for that purpose, he 
; returned to Viemna in 1900, and tlicreafter, ai$ 
professor in the university, he (wciipied a room do 
the Central Anslalt on the Hohe Warte, and ct>rt3, 
tintied to wa>rk there until the end of his life. 

Hann's chief and most continuous 0(v upaltohW'a$ 
the editing of the Meiearolof^ischc which, 

ill conjunction wdih Jelinek, he siaric'd on May 1/ 

der QeU<^rrpcb I Schenk 



?50 ATU'Kfir'\. i' [October 20, 1921,,; -t 

(ft'Hi'llsrhaji jnr M cLt'^irofn^ti . Frufi\ 1H77. to which OWcd nuich of its ifispiralion to i$ 

18X5 lu‘ >.ok* Lflih>r of that )<?iini,d, aful probably \vitl>oiit a parallel in the world. ThiC 

whc'ii, in tin lath r \ear, it, vva^ ('oinbirn-d with tin* rcMtal of his v ork b\ tht Ri)sal McU'urological 

Zet f Si ii 1^1 f I (I i t I )f ul \i lioi hen Soru^tv at llu .inanl ol th( >?\iiu»ns medal n> 

uiidtT the title \shiei) it no'w', bears, brfif. I 1004 r« l( rs to i ,f 1 ntli s ni thi ko\al Smaet) 

W. Kbpp« n, ot the Siev\ ntf, llandutrj^. be< ame ^’afalo^ne aiul Ihi lollovvin^ < om[)i chtmsive 

hw < ollaborator, and in iS<jj Dr. (.« Helhnann, <it boo'es * \‘-tro;iomi< al raj^tis , uk li t )i olo[^y , 

ih'rbn, \loie nientb ])r K. Sninitt, ol I'otsdani, anti <K<anooraph\ tn " \11^< inemi 1* Ml-kuinle , ’ ’ 

^harerl tiie editorial dutiis, ami at tin bej^innin^ ot publishetl in iSMi la hmisell tonjointlN with iVofb. 

thK year l^'ihx hiener, iIh present dneetor ot the lloDistettir and I'okomv , in iSS;, '* Handiiuth 

Central \nstall, reluNid llaiin, vdiose stren^^th di-r Khmatolo^ i<', ' wlmh has now reai lierl three 

faihn^^ 1 ‘toni its bti^innin^ tlie ZeitSiiintt editions, and is ria < <1; nist d c\er\\\hire as the 

has been mopnised as tin- leading meb orolo^icai standard work on tiiat subiei t . m iKSy, "Allas 

fuunlal of tin world, ami as imlispr-nsable lor an\ der Meteoriilo^ le, ’ ' kninin- part ; i>j Ik-r^haus’s 

Hbrarv m v.hiDi th< s< n nm- ol mt. leorolo^N is “ Ph\ sikahst hrA \tlas ” , and, lastly, in 1901, the 

rCprctsentMl. " Lehrbm h (*r Meteorcilo^u , ” "the most 

'Harm was (,m ot llu- sta retain s of tin* onj^inal thorough treatise m all branelit s ol the sdenee/’ 

inleruat lon.d assrmbU ot metttorolo^ists at an indispensable wmk of itbreme for all meieof’- 

Kcip/ii^ in ib['j, a inembir ol the International olo^'isls, winch also has now jiassi-d into its third 

iVfeleoroiopK al Committee fr<im 1S7K to 1H9H, and edition. 

presidi nl d'honm nr ot tht' international conhir- i he amount ( 2 I intormalioii < oiitamed m these 

eriC(‘ Mt Innsliriuk m itjov W(»rks is estraordmai \ . and liie mctliod ot present- 

He was not ojil\ an exemplary editor ot the bij.; it etjuatl) remarisaidt', so mm h so that llami's 

‘Xeitsi h n 1 1 , i)ut al'O an indt latu;able t untnlnilor. name is a household word \\hcr(\er melt orolcij^y 

Mvt-r\ niinditr contained artit'les from his pen is diseussod, and Ins position as ilie ka»iing 

.\o snbjt ( t i)j nu'ti orolo^icvil int< rest ♦ scaped his rneleoi oloj^isi of the \v<>:ld is nni hallt'npt d W hile, 

indite, lb was mstniint'nlal m obtannnj4 toi tin* (‘.verw llnng p.issed niulm hm notuc .is editor of 

j(»urn.il .ill the data tor oiit-ol-t In - wm\' phn'es tlnit iht* /n(s( hnft , he had a y;eiiins lor seeing the 

he could hear alx'd lie mo\ed, tor example, beanni.; and notin^^ the si lenlila lonneMmii ot the 

Oiir .\l< It Ol o!ow ical Comn d lo publish the results \arious t out nfnit ions />( aiiiliors winiiip ttom 

of I tie obst 1 c . 1 1 am > at t !u' slat t ons of tin- Ro_\ al h 11 - many points of \!i'W, It is (o ! 1 ,mn jiei liap'' morij 

}4^rtt'('rs ami Niiin Medu al Di p.irtment wliiih had than to .incoiu- else tiiat we owi the ad\. iiiies 

been esbibiisticd throne;!! liu* mtluem e ol (h'ni'ral wlmdi have bc'en made in m < eiu Mais trorn a 

SabiiK , ami more iiientK Ire alwa\s se.iia hed the lieicro^t'iieous lolleition o! im teoi oloy; u al (-rec- 

hlin -ill x.Ks 1)1 out si.i(i(i(d Coloim s for inlormn- fions towards a rneieorol(>^ n al eddii i on ordered 

tion ih.il would othciwise have liei-n practiealh si lenlitn- lines. 

irmne^>ibli- to nn trot olo^ists '1 lie w hoU* woild It is not pi act ii'alile. within tin limits ot tills 

was ins j),iiish, .md lie took preat i.m ot it. notiie, lo m.ike an\ enumeration ut hm own e on- 

By M.iv I, KioO. Mann had turn editor ot the trlbiilions lo the sme-m e ; liis books arc the ix'st 
Zrit^chnf! lot foitv u.iis, and tlu' epoi'h was guides hrom the fust, mount, tin obseivatluns 

artarketl lo fl\i' publication ot a spcedal volume' ol we're amonp his favourites, anel !tom that [luint 

eontribiiluins made try Ins ftiemls, pupils, anel ol view in' was the' first to disiover that a iwc'jonc* 

eulle.i^ues. It is know 11 as 1 In- " llannibmd.” It is in rc-alitv a ('old eieature*. Ills studies in> 

Was eelitk'el 1)\ Dr Mellmann, of the IVussian In- climalolov^ \ led Inm also from tlie hrst t(V msisl 

Mtilute', Ills Mille,imi(' as eeiiloi ot tlu Ztut'^i hnft , on (he ne'( d 1oi pree ision m llu' evaluation ot, 

imei Blot I M Be-?nte't, I bum’s su<'e e'ssor as mean dallv temperaluie. anel u. re< ent vtars he' 

director ol the Ci'nlral .\nstalt m \benna. wrote impoitani p.ipers on the sidtji < t witii refer- 

In the' spiipj^ of KiK) Ifann’s e-i^htie-th birth- e-nce' e's})e-('iaiK to tin' l«-mpe rature's ot tropi''al 

<iity \*^as c c-lt‘l)i .ile'd, and the' opportimitv was e'enmtrle's. 

aj^iiin l.ikm to mail-s .ipjirec'iat ion ot his si-rv'icos Hann was, inehed. tin clranct'llor ol the' realm 
,j. ;Ky the' ioih-(iion ot a fund to be pl.n'eel at the (k mete'orolo^ v “It is said that the chief notary 

C^idpo.sal <d the N’ienna \L<idein\ for (he en- or scribe' of th(' Roman Ivmpeior w.as ('ailed 

C0Ura[;'('inent ol the siudv to whith he' had so chancellor e'ither bec'aiise he vv.is entrusted with 

jtSsiduoiislv and snee e-ssfullv devoted his ble. By the- powe'r of oblileratmj; , cancelling, or crossing 

that time' tire chs.istrcvus ('fleets of liu' war upon out such expn'ssions ... as sc'cmecj to him to be 

the finanees ot Austria had lieeome teallsed, and at variance W’ith the laws or othi'rwise erroneous; 

Hann, in eemnnon with main other \us(rian men or. more prohahly, bee.ause he sat intra ninceh 

of M’ience, suflcred lame ntable piivations, under /ov, within the lattice-work or railings which were 

which his hc.dth sutlcie-d, though he maintained ere'f'ted to protect the Ibnperor f nun the crow ding 

hts iivdustiv and assiduity. He died in \'ienna on of the pefiple.’* As one reads this definition ot 

October i. w'liat a eliai'iccllor was and did, we may well thtn]^ 

Hann was a nuvst voluminous ruitlior. \’icnna ol Hann, Indefatigablv cvecupie'd in the seclu.sioll(;- 

w'as a great ecritre fc^r the study of lerd-kunde, of his room in the Hohe Warte of the Inapef^ 

apd the school of meteorology and , geophysics^ City of Vi^nna^ prptc^cted the crowding, 

NO. 2712, 'Vot;uoS]y ■ 'e'' ■ ’ ' " ’ 
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'bteciai (duties, yet iji c.ontin\iou-s roueh with the 
Vi/hole metearoiogical world, wastinj^ no lime o\eT 
. crvntroverby, kot-n lu apprdiato tlu' s('ii*nlili(' laws 
and scrupulous miparnalU lo placu cvirytlun^ 
that complied iheiawMili at the s^rviee of the v\ hole 
scieiUihc world. 

hulh occu[)led iti the ^ ujoc ineul of his woik, he 
was loo hus\ lor jouinecs that would sejiai.iic 
him, from it. Siii(< iS<>S lu- has not often been 
seen outside X'lenna or his summer resort He 
lea^es a wido\c, a son, ami twv> daughters to 
mourn his loss, whu h (vills loitli the asstued s\m* 
pntln ol colleagues .md liieiuK in all parts of the 
world. 

fiann ri‘('eive<l main dl^(melifa^s lie was 
'* Hofrat ” in ihoi, ami suhsec^ently was eji 
nobled with the pietix 'von'’, hut he made little 
displa) of the dislimaion. lie had also the Islueii- 
zeiclu'n lur Kiinst uiul \\’i'«sumehalt, ami was a 
Rtn^lu ol th< I'nissian Older “ lh>ur le .Ment< , 
a iticnninm ol tin- \' mleiiu of X'lenna, and 
honoi.irv or forenen im mix i ol hiiei^oi a< adenm's 
and societies m all juiils ot tin wotld lie was 
the reeijiieiit ol tire lhi\s Ihillot med.il, tlu' 's)inons 
medal, and man\ otlu r leio^mtions of lus pie- 
etmnenl st rviees ' \ \nn a Sinw. 

Hi \j \mi\ 1 1 ooosoN. 

Tiir lah' Hmijamin Ilanison w<is hoin on 
Deiamher i p iS^;. at li^hlham, Kent, where his 
famiK Imd kskImI foi s(\(r.il trenerations. isdu- 
< ated h.i alU , lu- h.nl the t^ood iortune to he trained 
})\' two s( hoolmastei's mUreslic! m seiem c and 
arcineoloo \ , ami thus the natural liamd ol his 
mind was i.;re<itl\ simuilabd On lc<i\in^ sc'hool 
at tlu- aj^e ol liltein he enti-ied liis lather’s shop, 
ami alter In, hither 's d.-.ilh I'arried on llu* husi 
ness ol jsroitr until a few yaars aj^o. He passed 
prmcelnlK aw.iv oic 0( nrbi-r i altem a tew days’ 
illness in tlu' house- in wlneh he was Irorii. He 
\mis mariiid Iwae, his lirsi wife- d\in^'- in 1H77, 
,"‘ami Ills second wile' (lor many \e‘ars an iinahil) 
sui\i\in‘4 him on 1 > a wea'k. He ha\e's om- son 
anel t w o daughters. 


I tn early hfe Harrit>oft was a keen hnta'nist and ^ 
I an enthusiastic ce)Ilee‘ior of fossils and flint implf- 
ntenis, and he soon j^e^t in touch with such wcll- 
; known worken.s as the late- Lord Xxe'lmry, l'\ C. J. 

I Spurre'll, and Roach Smith, In 1.S70 lie met 
' late Sir Joseph Ihe’slwich. who, (urm'lvjn|r thtt 
, im{)e>rtant:(' ot his elis<a>\ eru’s, emouia|.^tal him in 
I man\ wa\s. \s a lesult ol HaMi',('n's tiedd WOrk» 

' Pre-slwich, m iSSp, puhh,.hed he, wili-kooWn 
paper on 1h(‘ I’ala'olilhs <.rl li^hth.on pjinut, Journ. 

! (heil. Soc . \ol. ,p-;, pp J7c>-..H)p, tollow rd in tSe^lI 
b\ (lu Daremth p.ipcr (r'p ed , v ol 47, 

' pp i icj loer). am] m iSeiJ I)) the pajUT on the 
[lialeau impleimmls (jomn. \ntluop Inst., 

I \e)h .M, pp .,*40 jo:j), Ihestwu'h elairmn^ for 
' these rude l\ < hijtped Hints a nnieh greater anfi- 
quity than the I’aheoiilhs 1 lus was the' Itcgi.ii* 

^ nin^ ol the ^leaf " l•’elllthlc ” eontroem'sy W’hich 
’ has not \e‘l re‘<c-ive-cl Its linal solulion, and it 
would appe .ir as ihou^fi lIuTe' will alw.iys fie tWO 
i opnnoii'. M spec Imp Loiilhs. 1 lenu eloi warei 

Hall. son's spare' (iim v\ as sjient in ai < umulalinp 
i (\uh'me- 111 suppoM ol the' “ holilhs " aiwi in 
I eUnidatinp- otlun jirehislorie’ piohh'ins, whilst his 
. house* l)e‘( .line a .Xfiei.i foi all simie'iits 
I Ham, son’s name will alwass he assoc-iale'd wdh 

j “ h.ohliis,” Iml It was ins e\ideme lhaf e’nabled 
' Ih'e*siwu'h to establish the “hill pioup “ erf Palseo- 
: liths whilst (he e-xe a\ at loiis e, urn el on l)\' Jlarrif^on 
at the* rexk she'lle-rs at Oldhiu) Me Ule-d many'jRtc 
' Hala'olilhs uhali are' ne)W te-parde'd as St» 
Ae'iienl 11. Han Ison puhlisheel hut little*, NCt tfiO 
; one w ,is ine)r(' w illmp te) assist either s with hfS 
j kue>w h'dpe. An exlienu'lv well re ad man, his 
leaeK wit, kindness of heart, ami elu-erlul dis- 
I position eneicMie'd him to a larpt* eiiele' e)f friendB, 

I who now' mourn llu' le^ss ol “eild Hen,” In 
lu' was aW''arde‘(l llu' Lvcdl fund bv the* Heological 
‘ Society, anel in late'r life* he was the* re'eipitint of 
' a (.'nil List pension, Harrison was one* of tIU)&^ 
humble workers for s< ienee' who, in tlu* face , of 
, preal dilhcull ics, use superior to tlu'ir surrounff- 
' inps h\ sirenpll) ol e harae te-r and inelnstry, artd 
le-a\e' .m impeuslndile* name* l)e')i!nd. 


Notes, 


Ai a nieednp <>1 the Opiieal SckhUv liekl on 'Ihms- 
cia\, Oelulxi lu d'e* lesoluiion j>ass<'d e.'uh in Mips 
sus|temhnp et 1 Uun iminhe-is. suhjeets of eounlrn s 
then .il w.ti with (iieal Ihil.tin, was le-voke-el. 

1 nr 'rhom.is lla\*vl<sle\ hslurc* of the* Institution of 
Meihmieal ILipineers f(»r the pT'csent \e*ar is to Ije 
deli\<-r<‘(l at th<* institution on Friday, Novemheu' 4, at 
6 o’e'loik, l)v Dr. H. S. I lele-.Shaw , whet will take 
as his suljjet t "Power d'ran.smission by Oil 

At lli<- opeaiinp of llu* annual nie'clinp i||^ the S(K:i/‘te 
de ( liirnie ineiusirie lie on Oe'tohe'r 10 the Dumas 
jlKvlal e^t the^ S()e.ic*tv and an illuininaterd address were 
-presented hy M. Dior, Minister of Commerce, to Sir 


"FM<n Reknioiis 0} kipvpt, Haheloriii, amJ Syrirf^’*> 
' is the suh)«-<'i ol a 1< elute to he d('li\eie'd by Mf.' 

I Perre IL \e\e'h<rr\ on 1 luirsdac , ()e'lof>er^ ' 27 > tlf 
8.^0 pm , at tlu" rexMiis of the Koval So^i^'l^, llufling- 
' ton ILuisr 'Hiis leelure is Hie lirsl ol a sr-rles on 
, Kp\ ))l to lx‘ arranged l>y the pt l*.x|d()raiion 

I SeK'iftv. d'kke'ts and furllier de'tails e an he- obtained 
I from the' huietarc, 13 TavisleK'k Square-, XX’.C.i. 

i Inr programme fot the' se*ssiofi nu’i jz e»f fhc 
stitute* of Me-tals eonlains, m additieai to announce^ 
ments (.>f general me*<'tinps of the msrilute*. the 
i list of mee'linps of the* new l> -fea med London l.xjyal 
Section. Tlu*re ate ne>\v in exist erne leant sections 
I in Birrijinghani, Shefheld, Glasgow, and Landoi^j ondl 
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/TwrUhly have been ai v^ftich paper* 

\j\ well'kiio'^'v n 'vVotkta> \siif b« rc.td. Meaib* r ''lap uf 
^(Oion^ 1^ up, 11 liM. tu .ill iJMiiiUf^ o\ ih- ai- 
i^llutt I ia (uuii-ii uf (Ik lU'^uiuif \\<i-y M.at uu(, 
vvjtl) lla aiiiiu.ji pt up» aiiuiK', ,i pamphi* t cuinpii^a^ 
•4 nerie-i ut lluLl•^ !oi lilt ^laa.iiat- <^1 ptepaimt; 

pap<^r!s luJ puMa :H luit in lln* Juunia! ut itin tu-lUiiU* 
uf MelaU. till' .Kliun >iiuul.l 1' vih nui lail) m a 

cornmnoilablti umtuinmN m ik* I '''a p-M^rs, bui 
may aUo m.uu ..Uii-.nu Ui tla* coMs ot piu- 

duction ui -.til tiiiiit I ,atiiiuiia‘ a'ltais <i if^ult iuuv.h 

to bf i)u>irt''l. 


early missionanes ch* ?ravKl)er$, (>r indirw^<l> thn^Ugh- 
■ itaar tnctlan ncii:jtibour>. Thi'' (ultute In prelii'^odc, 

I liin>_s exU'iubd f>\vr a ( ui’^'idcrabli' {)orliun of southen^ 

, Olao, and llu-re appears lu l^ase been a mif^ration 
oi tiu-M* Indi.ins, Unven suulh b\ tlic Irttquui^, into 
. ilie nation uf (lie C)luo Rivy. L nfortLmat(‘iy there 19 - 
; little ijsteolo^H'al material a\ai!able ftum the Stales 
i of hidiami <aul Kentucky loi uanpait^tjn witli that \ 
1 of Madisonville, and ilic skrlclal reuiaiii'' fruiif thet 
! graven of the great earthwork bulkier.', ot Ohio, now 
m the nui.vuni, h.ne nut been ,0 vet >\ •'leni.ilii. ally 
studied. 


In a Ihuupliilu! .nli-le .n /be .S^ou/i/u. ^Munlhly 
kn Seplen.b. . ([> -'lii iTuf Irvmg 

iinpcieiiin; leubl. t.). m . up. me, rouUing Iroiu 
war, hvpiem-, biidmuiiitul, ami immigraiiom 11^ 
CX)ndude^ lb It 111' Miivey, '•seem to mduate that 
much ot vsbii VV* V ill inogtis, is an illudon. and 
that reallv ' >ii dpiinng bakwaids while we semi 
to he inuvmp fuiw.aals. llum.ui .nniation, under 
thc oppuiiumiie, allunk'd bv .i\iiis.nion seem t(» 
yucribce Ibe 1 ee to the indiMduai We umgtee.ite m 
great lilU" mul pile up gieal weahb, i>ut aie i mi- 
qneted bv uur m r\ luxurv We M'ek imperial pow<T 
and nul unlv d.imupe, but dtston, our germ plasm 
in War. We silk st„ial si.ilus and i'duration, but 
limit molbeihuud. lake mulhs .itlimted by a eandk', 
\\(i fly towaids the plamoui ol we.illh and powet 
vind destroy oiiisel\«‘s in the aet. 

A HMKia and veiy mtess.ary i>rotest against the 
restrictions imposed up)!! thi' collection of tiirds and 
their eggs lot suentilic Studv in certain Siate.s in Call- 
fcH'nia appeals in Cultjomta ttsh and Game (vol. 7. 
No. n jxMnted out that there "are about one 

hundred ami liliy siienlilic collcdois in California, as 
contrasted \vuli tnore than (.mo hundred and eighty 
thousand ‘ lumters,’ ’’ ot, as we should s<iY. sports- 
men.” "Since practically all useful information 
regarding wilvl l)iids and aniimils,” it is remarked, 
“is a result- of (lie aequisition ol specimens, the neces- 
sity for wotk v>t this kind i.s evident. Ilic curtailment 
of stientitic collnting must result in decrc'ased sci<. n- j 
tihr inloi niation. I'urlhei mor<', there is a danger of ; 
deci easing th<' number of 01 mlhok^gists by lutting off j 
the optx'iliimiy bn the light kind vd study, f^ur U’st 1 
ofnithok>gi>is o\M' iht'ir eaily interebl and their , 
development lugrly tv> lh<' unrestr icti’d chaiue fut 1 
securing spinmiU'." W (' lu ailily endorse tins 1 
])roU‘sto 

Mk^sks 1 - \ llocioN md C Willoughby, in 

the Papeis of tlu' r»'<)b(Hlv Museum of Arnerit an 
Ai-dueotogv and lalmulnpv. llaivard Cniversity 
(voi. H, .\o. i\ I » pull lim levLilis ol (he excavation 
of m Indian village' ^ite and cemetery near Madison- 
vitle, Ohive The uoupation of this site co^ertHi the 
interval iminediatelv ju'cav'ding tire first intcreoursc 
of th^ Indians of tliis region with Kuropcans, and 
extended into tlie proio-hisioiir iieruxl, during w'hich 
the Inhabitants were able to prueure a small amount 
of EiiTopcan metals and glass beadstj from 
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K the t orUu^hth /v’cT'ii o' t>'i (titwbii Mr. 
Julian S llu\^' nMke> ^oim suggostivc t 4 iser\a- 

lioiis on ihi* «,vW'iues of v.ifi.uiou und t volution as 
tbev <»ctur m n iluo , derive,! Itoni his situly of the 
bird lite of Spitsbergtn dming .1 visii. te' that island 
as a mi'inbei of tlu* Oxford I nivisitv Ivxpediiion. 

1 he iingid or t>rulb d guillemot i, a sunjjle Nlcn- 
[ (lelian mutant of tlie i oinnion guilh mot, dillermg 

i unlv in the presem e of .1 line ot wlutr (ntiolmg the 

t've and prolonged b.ukwards .u ross (In side ol the 
head, d he two vailelies live togeiher .md mlcr- 

hretal. "I he proiess of dilien iiti.U ion has [aogies>e(l 
further in (he hpitsbeigtn putliu ,und M.mdi’s guille.* 
mol, whieti are distirnt nodhiin gropiaphii.d laies 
of the (omnuai putlin ,ind blai k guilienue, < har- 
a».len,et,l f>y (tietr larger si/r uni paU r lolour In 
the .Spilslx'fgen gei'se, skmi>, .md (uliis aie iound 
vloselv relatci] spei ies inh. dating the s.uue legimi, but 
ad-ipteil to (lilted'Hl modes of lift' l lx \ ,ut‘ disiimJ 
I m habit as well as in strucouc, ib.e iMimule goose 
I nests on ihe ('lilfs, tlu> 13 ient goos(' tin ibe low^ 
islaiuls ; Bulfoii's skua appe.us to kt I’p more to the 
hdis than Ricliardson’s sku.i, while th,' king < nli'r 
has been found lU'sting only siugh on (in tuiidiM, 
not, like the ('ornmon eidvn, in muiniudes on iskts. 

An e\cefT('nt summaiv of tan knowledge of the 
“ haeterinph.ige " is given bv d'llerel!'', its disctairer, 
in La Xature of (dotober i, p. -Mtp 'I'ln' funda- 
mental obseivation on this subjt tt is as follows, 
a paliiMit sulfiTing from ihe b.avillrirv form of dvsen- 
Utv is oljserved foi , sav , thiitv d vs. Ivvtry d,i\ a 
sample of the bi'ies is mixt'd with btoilg littered 
liirough a jiorcr'l.un liiti'r (ti remtivi' the barteila pre- 
sent. and tht' senes t,f jilt rates is io-pt .\l (be end of 
the tliiitv d.iys, tliirtv bio(h mburcs i.f }} dyu'ufenae 
are prep.ired, and then to oach lullun^ tube one drop 
of a f.eees iilirrit<' is addeil, . nd tlx' tubes an* iiuu- 
bat«‘d After tW('lve htiuis tlu' fttllowing kind of re- 
sidt is utitainctl • Uiho, i to 0, iiin hanged ; tubes 7 
to nS, entirelv clear and fiee ffoin Imhidily; tubes 
It) to unrliangt'd. In the ck'ar tolas tln^ tjvscntory 
bacilli will be fomul to hive dissolved, lienee the 
disappearance of turbidiiv, D'llenlle maintains t’nat 
the agent which tauses the scduiion of tin.' dysenti'ry 
ti.Killi is- ai)||pUra microsc, >pic <nganisni, to which lu' 
gives the n^ie “ bacteriophage, " and which he sdp4 
pose*; is of import. into in cure .'m<l in immunity. 
Others' believe that the agent is .1 catalyst which 
c.aubet> mlcro-|rgemjsms tv> pn?^Iuce authlyUc 
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/'^^>'Sixtural llktorv Uul 21. Ni-. \]. Mr. V Mt>rton | 
f^ivos a mo'it int* aci'iunt ul ;lu’ inlUuih r ■ 

\0f in‘‘Ort‘(r,tj)[uii‘‘ I'j.a'tv ^,n th<'L! iik, , i rttrv. 

fisnXh Sjan'I il H'f< rni* <- i(. sjH , a'-s <,1 Uu ni.'th 

uhlili [>as^ Ihi it ('ntin m I’Uiin 

uhh pill kill' plant- ot tin- s.ii t .ii i m.t. 

Th^-r an' ifinr -juvn- cl K\M'a. two if w hn h an* ; 
oonhnt'cl I'.n'h ({' .1 -me’' -.p< < a'- of Sarr.ti t ni.i, ami ^ 
a third -^p(‘M('^, inmr ad Ipiahic (h.ni llu- nthrr (wn, 
'\vMiirh scains cqualiv at la»m(‘ in Im- uilaa S|)(iir- of , 
pHrher jtLmi. Mr c>'i)sui(j_s lln. plant uiMrr ■ 

, rclt)li'<n sta^i' In -ta^'' in ih' lifa-tnilr cl llin instatv. 
Ho points (Hit fii'-'t ih('-t . liiu^imants nvnnnon to llhan , 
ah icuito li' the ermial plan uf iho in-.t'tt trap 

of Sarr.il cilia, mdii.itine m .nMHir||||on anii'-il.-itini’ 
the splltlinq of till' 11 )^ 1 . I qtnup. it III)! the plant i 

^rnup, into its m-sm i! -pniis li,> (h*'n imlliatcs tlu' ; 
further adjustment- wliiih c.h h -pci ic- nf moth ■ 
.8ho\vs (o if- own spci i'‘s cf ti.od plant, siii^jdi'stinj^ 
that thi' pi'iircs- nj adjn-tmcni ha- i nnlinuci!, tatln'r ' 
roilK idciU with tile ill \ ell iiini nt uf tlu' plant sp<'(,icv 
or at h'a-t follow uiq tin* ni-t't'- a.s-.o(Mtiou with the 
plant. He (Ofiiludi- ih it tin piinliu Hiar.nters of 
thr* plant have hceo a -iLMnti(.ani faiioi m di'tor- 

tniriini.> the lour-e "1 e\t>lui:on o{ thi* in-iMts, aiul 
tU'irioilst! ate- tlu -laee- In ahull the l.ittii have he* 
COint' adapted li' theii uinqut )' daiiqiious habitat. 

W'KitiM.in th«' \nen-t nnniht i <>l the sm/t// Afruini 
Joutfuil of luiiiislni ^ ell ' Si i< m < in the Ser\ii<' of 
till' Stale," Mt r <« I tomplaiiH that tlu* ' 

tjo\<*tnni('nl of n nioii- i- still in the iiands of the i 
‘predaliia " Has-, .iliiimo'h the i iv dm ition of (o-dav 
depends in (\e'\ di l.nl ol its ('si-tt ma on sitem.e 
and tin lahi.in- O- th' ik ilO' " t lass, H» attii- ! 

bute- till liii I i\ oiii able jHuiiion oj th( seictiurK' .md 
tei'linn al i la--i s ai ilie Sonth Wliaail <i\i) -iivne to ' 
tills fai'l SiKiiiilit WtrKeis in tin 1. nioii's (i\il | 

S“r\K' aia pi'lonid intlmu iinin.iii Is with the (h-iKal 
a*!;! adnimi-'i ai IS I i las-i - when th(. Ihu hann niar\ 
evtimali - III Lindu liisi us-,iou, \ei snu e Hoid Mihnr , 
inaui^m.ind ihi suMiiilie dipartminls ol the f'nion ' 
CioseiniHiin sets lie, lot ii-ls h.is(’ dis.ippea i ed, 
u'lalaiM 1 - a tiling ol the ]Mst, whole disiritls whiih , 

- wete }oi nil'll'. K'tended .ts iinpossihle fot whi((' popu- 
lation .lo now fulls iieopli'd " d'ht woik on inif^j- 
fion .md I iltli' disi'.ises li.i- l raiisfoi nied vast aieas ' 
\\’hat Is moil inipoitafil still, tin sc st'rsiKs rendered 1 
“are inlinitesinial Lonip.ired to what tlies niiphl he il , 
it were oma appoii.ited In the counlrs at laiq;!' 
„wdiat s(i^‘ntlli( wi.th- lealls is” d'hi rountrs should 
fO^Mid the e\pen-e- of thnse (i\j! -ers.nils s\ ho .in 1 
ene;aj;ed in le-iaoh and prodiutue work as ,in in- 1 
vestnii'nl In-iead. tlie tiosirnimnt oilers a inuHi 
lower salars to a i hi mist th.m tlie K.and (,'lnh oilers | 
its hilliatd m.ithu's. ^Ir. 'I tesor emtlines the ad- 
ej'^t^inimratis e s^lunn under whidi (In' I nicai's 

i men of s(ieni(', sulh'i, Ih is under the ini|in'ssion ih.il 
'\,thinpN ar<' sasth difli'ient in rids ('ouniiT; there ho 
mistaken Salaries are pn.!>alds on a hetlei lesel, 
‘-iiut Mr T resor's eriii isni of llie attitude towards | 
'^■^cience, thn ignorance of the Patiianienlaiian, the 1 


eimtempf nf the administralorj and the Iraditft^t^^ce 
ihe.tseiaet <iti/en, i an he a]ipli('d with equal UpjR'SJl'e-* 
ne-s to iht' londitto'i ..( allaiis luie 

I in- /\ < ,e }i((}U!iit i\.' n, oi.m t i oni.dn- an atioVint 
ol a \ i-n to ih(' ( '.uneroons aim N qv ' 1'^ I h . A. 

Hill, .issivMMt diriM tvn* ol the Ivinal l> i.nue (lardeil»» 
undertaken at ihr ii qni -! of sn Hueh ( lifford, 
(joseiimr of NiqU-iia. I he mam ehji - i el ilt(‘ vdslt 
wa- to Mporl upon the Ikilann (lardiu- at A iidorla, 

( anteioons, wlmii liasi* -nth red tn-m -oine ne|;lert 
dminq and suua' the w.ir \ ihsuipiion id the 
paiden- iind assi .(dated hLiildinqs is qiviii, .md I,h 
Hdl -tnuiqh i ei'uimtii nds ilii ir ti'stor ukm) to a state 
ol piojKi virder md etVuaeni \ \ l.nqe .in i ol the 

Hrmsh spheii' of the (kimerooiis, liom s. a-kse) to 
aliout iSoofi . is ocvuidied 1)\ l.trpe plaiii .it miis , ss hi'fi' 
itMi.a, luhher, kola, oil palm, .md han.uias .ite exien- 
sisa'iv i ultis.iti'd 'i'h<' w I iter ('mph.tsises tlio need for 
.1 dep.'irtmerii (>1 jslant ji.allioloqs .it the \ irtoriil 
t i.inleiis for llie inv»‘stiq.il fon of (lu* piohlems in refa- 
lion to pl.mtalis('.as('s, -I'leitiiin, lireeiiinq, and the 
s()il, whnli s\ ill arise (in (lu'se extensive pltini .n is>fJS’. 
In .uidilion to tese.ui'h. iiisttiKlIon sh.aild a!s(> be 
.m important film tion id the q.-mh-n In Nigeria 
SOUK wh. it dilh rent eondil loim praw.ul; lla' siiil IS 
genitalis less hiiile, and the ('ultls.iK'd jilots are iln 
n.ilis'e hands, and relatisiU sm.'dh l)i Hill insisi'S 
nil the iH'ed lot a[)poin(inq .ujrii nil m a1 i hendihs to 
stndv the ptimipli's of (le* iialise piaitu'es of rulfi*- 
saiion, and to deselop and impio\.- .ms ih u afe 

found to he of \.diM haimoniii hotanisi- .are m|so 
needed to investigate iIk' n.atise eionoiim produchS 
an) deinoiist 1 ale llun saha foi (he good of the i ont- 
nninils -A hrii f si-it sv.a- mule to ih. Ikunhi 

fM.ileau, a di\ inamtn .uei in .\orthein \iqeiia, ihft 
hot. ms of whiih h.id not presion-ls he n siudied, uud 
ptovid to he ot ( oiisidi r .aide intere''! 

1\ a p.imphlet puidi-he.l h\ the Inshiutjon of 
Walei j-ngimeis, Mr. T Sheppard ioIImIs [lie pub* 
hslied f.uls Ii'lalino to Spurn Foim md the lost 
(own- of (lie Humher ina-l \s regal ds Spnnt . 
Toint, plans, .md in nieni tune-, rim.isui i rnrntst 
give . 1(1 male data as to tin gjowth o( the land, Thi» 
li.i- hi Mi so rajud that lioin the seventeenth eentUfV 
onw.aid lh( hglilhome at tie ]>oiiil lias hef n 000" 
imualii m(‘\'ed w('-tw.ird I hn- between jyt/ti .and 
t h(' point I- s.iid to h.ise gi'vvn ,>Si» sardw it) 
leiigih, although duiinp'' the nust i eiiiurs its groVVlh 
vv.is si.iwei, and h.irels exiieihd tin* same .arnuuiit, 

'I he ])oint is still e\h ndiiig in I'liqili ami width, fuit 
if ihi giowth lontnuies a break will oiaur sOnji'-- 
where Ml this n.irrow spit of land Iln- !ms jiioh- 
.dd\ (Kfinied in lliMpa-t, sinve more ilim one old 
ih.ift shows .m isl.md sshiae the pinmmla now i*-. 
d’lie lost town of Kasensr-r, the site of widili Is un- 
( ert.iin, po-sit)I\ existed (»n siu li a.n isl md I oundriil 
})S' the Danes in tin* ninth I’liituts, K.iseiisir luaxamt" 
in time a llourishing am! sseaiilis pnri, hnl during 
(he sixteenth (('iilurs it s'. ,is en!ii(h, swe[)l .tsvay. 
The last refoieiiei- to tin’ pi. im^ is said to have br^efl 
in Toland’i. " Itumrary.” Mr. hhepp.aid goes at lepglfi 
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itie story of this and <;ther towns tftat hrtvi- n^)W 

/anishf'd fn/iii ifa* s«.uth an<t ra^t r<ijsts id 1 l*>ldrrr^‘ 

Thv jahrl^uih d< '» Nor u hm Mao ,n In n 
InHtiluts f'lr io/(» lots fa-i n iK^iud A-^ nsti.tl» ii 
Jetitilrrl data lioni Aas and Knsfi uiia, a Nnnnnai\ ‘>f 
thi’ dfoly data from twiba* iini><'rlani -latioir's, arul 
nonthlv iiiaarii t(^r '•nuir 70 ^iat>'>ns. I h' \«>lunic 
a,li!«o contains data h'Hii tin in« l»ann- 

Ifvjjical statinii at <<triii iiaifnair, S j/it “-tn t n , iiu Uid- 
in|( rKorilhl\ n^f•all^ I'H and tin* daih riiivt^^U 

frcHn |u!s, into, n- |nnr. na'o 1 In- \ci lain 

fall s tu! n, 

t&gfdst;r 1 \(M ,” .ind 

A all I am lad m ty 


nature ' ’ . ^ . . / - 

n siduals arc obtained by subtracting front 
s<rvd d. nicttnns, first, tlu calculated i\vt}(>cUon<*yc<h 
durrd 1)\ the surfaie-feaiurcs and their u>in}HMisatJOrt» 
and. sceondK. tlusu d‘ tb'CUuns as modified h\ a trough*. 

dinunsnnis gO‘ii In Mr. Oldltam. !d.-(,ol,m 
finds so little ddlir.^tt ),ei\vttn ihf resulting 
( liar ac'aa isiic aimmal\ oil thft 


in* |)nl)lisfii*d in ‘ Nrdbo; irtkt- 
mt hidi dal I fi oin - talM>iis. 

. >f \ v a\ Is ini hidi d 


wholf 

(il>\ ions us* s. 


SoMl noil s ' 
flcdt'tia an ai\ 
fvast tndmn S' 
the U'l-u'aol d 
licnct' a I'l i\ 
sw'it in^; in \m' 
surl. Ar nlla 
is fri'in till* 


'-.SV 


films •' ,.l \s», 

I III \!> li 'll oil 'dji a 
\< a I mix*! \s I 

-t 1 In so islands i 1 
■I! fnan lie* rmrilt-w 


iisK in 

< liai 


ind Si 
111 ill! 

Will Iviiou n, 
qnt'nils <*\))<- 
st, 


u ill! i». 


i( .III an n 11 nine., piaulm »'s a hea\ v 
Mines, leil !• 'S tn i.iui id h , lie s\\ 1 11 
iitli-\v(s( Putint* tlx* I onlinnaiUi* id 


these roller s, w im h an 
i'ehni.iiN, I tndin,' is 
( onW f"i Si I Irli n I 
ab<»lit ' Id V'tn e i!a\ s 
jni>l e than iwlie as inans da\s 
cause oi (his pin ni'ineiuiii is lun 


hi-a\u‘sl during januais <ni<l 
liliH nh and lia/.n dons Ki*- 
-Imw lliat Millers pravail un 
md heaw' swell on I'athei 
n 1 Ik* \ (MI 1 )k’ 
lli>'M)Upld\ under* 


titCHXb hid 
of wind, el 
ing in tlu* 

appears in 

arc recpiiti 

the (inid ( 


n IS siippnsdl to he due (n distant d*'!'*''' 
ihil in thr Nntlh nl Snulh \tl ndie, hInW~ 
diM'i Imn id llu islands I his ^-vplaiiai mn 
slid lln huts, lad luitlar In\ csttgal inns 
(1 It Is prnhaMi that tla* lie:tN\ sWtll i-'n 
n is| has a siinilat nr ijon 


s fhsi iissions nt LMa\n\ 

and nf the 1 • latinri nl 
i^elu It niiph ha\ I he» n 
pM, KilO. add \ nl Inp 
I ihi I \ id( n» (‘ in fa\ nui 
1 the I nui nal nl 

) u!\ . 1 0 * 0 ) In 

piihlishi-d Ills iinpnt laid 
si I lu I in ( nl I In* film d i\ as and lln* j 

(M eiM. < n nl. Sin India, \nl .pO | 

n laid sii I ss *)n lln mass i>f I'nm- 

s( dimeiii m lln* pied tiniiph stM ddunp 
m tlu' mninda Ills 1 .1 -( nl. II Mi ( . 
mI Indn. I’lni Pap.'i iS, m.* i ) now 
\ (dn!«ism ')( K. P ( dilh.un s 

which la 1 < \ u v\ s the whob* sc i n s of 
Ins m tin n pion as at pMsent known, 
th,d a dfinnaus (d mass, widespMMd 
* t'l.mipftu aiea, is insunuirnt to ('\plain 
the “ vei \ lajad fall, in a in>rlln‘rl\ sen'^e, in the 
volue ot tin* lesidnal Intwc'en Peht.i Pvin ami Kaliaiia, 
IMrond and Hanspopal. Sdipnii ami J alp<iipui i. " Tfic 
f>b* 4 crved pt ndulnm detlci lions ,u the.se and a miniher 
of other sfatinns, ,uul thosi* deduced h\ taking into 
consi<ior,'^tion a (iangetie liough in addition to .sui face 
in ' TahU* V 1 w'o {>cfies of 
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(a)j . SlK’ S (c. Ihid. \io 
anoinnlies m noi 1 hern 1 iidi 
the 1 1 inml o as to tin tea 
ipioled in \ \ 1 1 1-1 (v ol *>;. 

]). I . Id 10) 1 1 i‘s I « ^ Kd'^ 

of the lln MM ol isostasx app<*.u 
the Koval ( .eOL^i a ) ihl( a 1 Snt I('tv 
.up; Ml K P Oldli tm 
nieinoii nn d*h« 

Panpetn' Idain 
pi. j), in whuh 
parativeh hpln ■* 
jitM.rtlnvaid h mn 

Cowie (Sui 

pUt>*i fotw lid 
.Memoir," m 
j^ravitv anom. 
add concludes 

throughout 1 )^ 


of the 

( "nw le 

iiu.»ntdi( s lind tin , , 

IliMMlav,.,. .ile' f..r Inn. a |.r"l.e'" aua.ung. 

.oluCnn, •llu- la.H. ..■i.Kuii.al <m llu m .il<- ol 

I i,,M, ao..m|,.m\;ng hi- lud. - Ihe 

llmiala\aii-'l il't Ian m..-- ” and lia- many 
K. .liana .- Ki'.n . 1.1 .1 IS K.illhn.i. 

'Ini', (litnl.r. i-sii.' ..I Ih" 

,,„m..ns a i.a« ..n Ks.ap.-nums an.l Ou.mia 
whl.h Si.' l.ainmi . ..ninmi.n an d lu Ihc 

Uiilish Ass... laliun at lulinhi.i':;!., an.l i.i xvliuli he 
si.ap,..ts dial ll.i .:luili ni,i\ ur ...ml' 

Idle oulel t h ( I M 'iI sv si em nt ' 
c hemu al and spm l rnsc npe ; 

I wlmli lias (crt.nn dtditnn r d 
j inrr'spoivl In lln peiiduhnn. 

1 pnimd pendvd ir svsd'in (d i tlntk, 
td the atom to the -pi mp w hn li 
esc .ip«*ment , slnwlv impaiis its t in i 
luin in quant . 1 t.ishmn 
;\p«* me woi til inimdut nu; 

('on.st nulion, nnd will, 
invi'stigation. 

Im S(ven*U' (lemvnls* d'lnsu unieids de lMi\sU]uc 
si'iid Us an aMouid ot lln 11 iknv “nniveisal micro- 
scnjx for iniinTalopii al ii -(, 111 . lies, inu inh d for le- 
sc.iHh work on the oplii.d (h.uadus nl mieioscnpic 
(iv-ials in thin sedioiM nt miks li laii h* .n-i.mped 
cither ns tn have llm r,hj.(liv( Iipidlv .dduhed to 
tin* Mitating sOp. In lln m.m.nn .imiscd hv Naihet, 
<*r with tin* nhjeonve st.ninli.dV while ihe si.ipe 
intalvs, and tin* lodniov 01 tluodnlm slap*' tan tlien 
l.c ,mplo\(d dlien M .,pp.iMnth no mm Imiosm tor 
the siinull .un ous loi.dinti oi lln Nk"! . lln s., 

lnw< M d I 0 I lls.- w llh ohjM tiv. S nl lonp ti 


,tp(*n 

c cMumunn .iti d to 

1 

IS In ,1 ( lock, 
.tinin, c.>n w im h its 
( 1 lie s dep( nd, and 

.1 nscdl.thnip Wnllid 

h( idM'. In .1 1 oirj- 
md tin iniUM < ore 
h\ me iHs of the 
In lln* p< ndu- 
I )v n anil .d sv su nis nt this 

niln nm Ih. OIM s nl .itnlllic. 
Sir |n-cpli ihlnks, W(*ll M'pay 


i an 

lc*nplh a (uuimsi.ime w hn h wdl ix 
man> ras(s \no!ln'r imU'ii.il h\dni 
.cdjustahl. .(d.ipdis wimh 
(u t s. 11 \ nn .ms nf Mn 
nt M idt inp Ih t \\ m n dill 


ipe 

Mil 


' 1|S. ful in 

llu Use of , 
m.iin fix. d to tin nhicC*' 

. tlu sin. ill cntleM lUCS * 
t nl nh)e( Mv ( S iiMV be 


h.ls hM 


t mpjoved 


eliniinat' d. \ simil.ii n 1 nnp( nn id 
in this rouidi v 

■I'lH cninludmp rein. irks nf the chairnian. Mi. P* 
K.iplMvemli.i Kan. nf ihe Ikcaid nf Scieiditir AdvicC' 

ic" u.seits new n mn* at tin* Mvsnre hd ononne ( on- 
h*ri*nM* held at fkmpsdori* in June, dealt with the 
aeiiviMes of tin* Poard durmp the pM.edinp >eai dho 
(.Mveriuneni has been ,q>i)ro:)ehed witli the m(.w of iiv 
duemp it to instrd plant for the prodm lion of sulphuric 
acid al the l^hadiavati Iron Works, h is THnimd out 
(hat as ehaieo.d is the ( hiet fuel used, it would be of 
eonsiderabm e(*onomie adv.mtapc if the pre\ acetate 
of lime, which is obtained from thi* aietn sieul foriUCcj 
(lurinc* pnamtion i.f charcoal, .'ouW hi- .-onviTlwl intie 
jilricinl iici-lic acid on the sp.il. Hh- Board has al«C 
considered the qjieatioo of the 
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and nf lar. ,K wUl .i*. mauc-ts n latin^ to the 
^d^vefopmenf <>t thr sH[^:n' lutin'.! i\ Arran^t'uu'iii*? 
'ih|rvebecn ukkIc \a whidi .>n,- <,, iao Iruh.ui xiudnu^; 
, C^tl reci'ivc a ti. lining in tin ■'^Kiuiltc UMinif nMuit* 
Jiu,aai- uii(l('r tin* Inip.'nal D.'pntmt'nt ol \i;iuuU 
ture, Harhados, Wc^t ,„Hi u 1 . ih.u 

the ('ourst' i^ t.ptai lo a -(ud.m nl iluauiHliv ^ anv 
. plhrr who is jat'paii'd in Miijviht'i h 

> A N(MI of llu' lllcilinp at Ihtptjl ol !h<‘ llUil- 
national ( oinnii-'Sioti f..r the sut iihiu iiu (‘sM;^,!)ion 
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(U$tru*tM and tvf the ret^uhs'KcJ'CCMilpHslTind. 
abovi' handuajw and linanvial dilVieulties aiisiU|J OUt 
ot tin- iiut>nn>kl«- IVan' lx ii\. tho woik-j; am 
l)\ hltlt resinning rhou a((i\i(u>. M«»ioovi'i, h), tlw 
tours* ot tlu'u i»‘ton''tr\ii lion llao hatr Uoit COlTk* 
pti'U 1\ model iiKod. .\n<i It is prohalil* , ilaiehMi*, thtit 
th» ir thitUMUo will Im unxideralih nui eased, M. 
(iinllM i«;;ai'is ilu' ouiltHtlv as luah |Mos|Ht(His nnd 

j)i oinisiti}^ 

tiu' foi tin .tiniup |)t)oUs iiiihitlt'd m ihe aO* 

ntuuuement o( (fte ( 'amhridj^*' riii\»'t'il\ Trees in 
\\nur t>l Seplemhet JJ. ]' i;i, was oo* h\ Majof 
V \ Mat Mahon, ‘ New Malfiein.ilK al I’t olilt'ii^s, " 
the title td width, w(' mc oow infoinied, should 
h.i\f hoiMi j;i\en as “New Mailiemalual 
llie Ixiolc (ont.iins a s* t ics itt pu//les has(al ott the 
pel imilai itMis and 1 oinliinations *>( (demenlarN' fjeo- 
inettual shapes, and is a i tail i ihution lo Ihe liters- 
line of inaiheinal I* a! leiications 


rneinhefs ot th<* ( 'oinmissioii and oiiiei m('(e*tritl(,aisis 
interosKd in di*' woih Miuh at [taiiion w rx dnerted to 
further d('\ elupmeni s m ihe sUnh <.f tlie )\d.ir l-ronf 
^Broadl\ spoakinpp Mie Si andimo lan s.'Ii.h)! finds that 
depressiiais Ol , 111 m ham[i.s*»j four ea< ii following a 
track slightly fmilut s,»ii(l') than iis pi I'dci esstu , tiie j 
fir'll and tluni of the f umK Ihmui; pein‘i,ill\ mo!«‘ m- | 
inrise ih<m (In' stioud md louitii 1 ia* not«' mentions j 
that on the a\etape a Dios t.iinih Ur^yiiis (•\er\ tij | 
dat's. Ihe ( viniriiissioii dtii^led tli i( an intern. Uional 
pLlhlii atioll oi ihe Irsulo nt tlle in \ es( ion of the 
upjjei ait on leiiam si li , ovl ,l.o ^ Khould he i ontinm-d, 
and a [aldr is a^.n siio^MUp liu' dales w Inm tli<’ 
.ascents aie to he ma'ie \ opoti of the proi (‘(‘dinps 
of tie meeiinp ii i- ha* n ptihlislwil, and w.is jues*‘iite*l 
to tile I lit! Miai K lual NI< leoi oli d (’oininiltee re- 
('eni 1\ held in 1 oiuioii 

Ai the aoUiiua ot die lion and Sfeid Iiisli- 

lute iiihiiIn laid iii Pans a papei was (onlrilmled In 
Al 1.. (iiiiliil oil 1 Ik position ol the Met allur^ir.il 

liidiis|ii*s ol Noiihiiii md hhastetn . Iludi 

l)c*sl 1 lu I loll Kiul K' ( oiiso 111 tfon. *’ M. (^ui)lei hiinsi )f 


l\< seat ell .'ind thi tlie.al I'isliaries,” hy 
(i. (', L llowill, aiinouiu'i d hv tin ()\(oui Ahtt- 
vii-i(\ Pk'ss as aliuosl !*ad\. lie aullior writel 
j .ihoul the op;^.mis,ili*Mi of o< ('an res* aieh. slat istics*, 
lli(‘ ap|ait(iit (dl(<l ol the wai on lisli sup|ilies, flish 
eultnx, t <» . and dis<_itsscs tlu‘ piohhins lonnectwl 
with .1 do/i n ol the nitist iniiHui.mt Kunds ol fislb 
deaiiMt4 will) the \arie(i*s sepai.it<l\ 

' flit- Dirtlonan of .\pi>liid Pin sirs, " which 
Messr'- Maiimllan md t'o.. l.ld,, pioposc to isSBtV 
under ill*' *'ditoiship ol Sit Kiihard ( ili/i 1 it ook, 
now in .m adsaiiud sta^e of pnpaiation, 1 lie work 
will apptai in li\e \oUnnes of ()>.>{> '/no p i^es taih, the 
suhjiits **l which .III as follows; (i) Mi <. lianics, 
hindtneeiiMp. and lie. it; (.>) IMe(tueilv; (^) Metrology, 
Meteorol*^^\ , and Mi isuiimy Appliances , (.j) Mcda!- 
hne\ and \<tonauti<s; .uni (:;) Ctjilus, Sounti, rvnd 
kadiolt.ov, || IS (iMped th.il vnl. i will hi ii.ids fc>r 
puhhcalion i.nlv in lo-’-O and it will (onl.iin hn- 
poitant articles l)\ a nuinhi i ot disl iipitnished roit- 
Uihuiois Sir Mliid l'n\inp, has wiitlin on llurmo- 
d\nan)iis, ihe lic|uilu alion oi pasi >, and refi jj^^era-. 


dwtm's witli liisi-hand Iviiowledd* of tins suhjrel, and • lion, Sir ('hailes Paisoits and Piol. Slones on tho 
emphasis, s dial of th*' tot.d (i< slruction onK a vers sinain lurhim , Sir Dujfaid (diilv and Mi. IhirliJ* (;li 

,sm.il) jifojinriion Was due U> aetu il sv.ai d.iinajde ; the die mt< rn.d-comhuslion enpim , Piof. Dallw on thtt 

btdk ot II was (It libel and had .is ds ohjei t th< hal.uuin}.r ot en^'ines, and Dr. E. 11. (irillillis on the 
putlinp( of I'reixh ii on and steel ssorks out of action mMh.niiial < cpiis alenl , sshile Dr. Iloraie Land) has 

for in.un ye.irs lo lonu'. Ue slates that in some providid '^esa ral arluleson la laled matlieinal ii al ques* 

regions die woik ot di'inolilion w.is (.irried our so lions, Otlnr topics dealt with are friipon, luhriea- 

‘.Ssteinaiii alls' tliat awliof .ir^i n.d of w orks-hreaking Mon, ship lesislame, manonieteis, the detej miiUUiop 

ft.ilfnrhimis was ireated for tlu' purpi>s(. JU* lunisidl of the .lastii const. mts of ni.itiiials, dy namonielers, 

A’etnosed at the lhai he SaintA'aast ( \ap|x-r U’oiks, th*' iheors of M.isticilv and its ap)>Iication to styuo 

'Tledt .\rias. a wii<>le s(‘i les ol hiph-t \plosive v.irtiidgfs j tines, iivdr.udiis, .nul th(' klm niatics of ni.ii hincrs , 
i.froin the pnmipal jiarts ot the plant and m.irliinets, i In the lieal siction Dr. ('ohlent/ has writtiii on the 

.The Work ol I'eeonstf lu lion h.is him trul\ remarkable e\|K'i imenta! varifuation of the laws of ladi.'ilion. Mi. 

' Ciansiderinp the conditions under which it h.ad to be (h G. Darwin on ladiation iheorv and di' qiiaidutn,' 

underf.akcn, Aft.r the armisUce it was impossible to Mr. W. C. D. W h<‘lliam on llu* pii.is*’ ml., Mr. |s/er 

rely *in finding .-ms thing sshich tnighi be needed in (irlfliths on ealorimelrv and pvronn tis, and Prof, 

sfhe immediate loc.ilitv, Maeliincay, rawv materials, f'orter on tinrmal expansion, Ihe editor has thus 

'{ind labour weie lacking, and tlie woikrnen were secured Ibe servitis of a x'lognised aulh<»ii(s on etieh . 

J'^&cattered far and wide, lack of coal and means of of the subjects dealt with, and tins ])Ian has also 

ctoosport made it impossiblf' to rely upon regions still bwn adopted in tlu* reni.ilning voluim's which the 

of how this situation waj^ publishers hope to issue at short Interval.^ aft;:** the 




,1 Hfv I-,< I irsL oj OllO'ilK Ih. 'I Iw- ihHC 

,i n. ii.i <-! inr » ,u thr -suLu' 

t]d I Ml Ml • > ! I |I“-M tinl I f !* ( It e M i I I M‘ M t ( W \ f Iiu'' } I.l V (' 

;jil hcf n wiih fii'. m I i>r,(l<)n I f»' 

r ItiM nil'll "I I 'i I i K liJii 1 1 ' t 1 1 [ I in ( )( I f 'In r M> w 
llV‘ lin'd (iiliMirijiL nl tin ^ii-di-\v I in oiiU t j-oi- 

tioi) \\ Is hliiwl)- Cl 1 1 < -I’.i I ' . 'dr mini |n>ti)on 


^tani ''I, if", .lud 'll* eiiiMiKid ii rlallu' lines IX10W> 
jirurmuiii '-'i, ^ - 

Ki-prinliii tj. .Ms aif uf h\.<" cf ihr spri'ti a , 

1 Ussfd, and it !■'> rUc [icirin'vl *.iuf tliu td* 
lias soiiu inijicitaiKt* in M.iin.Mmn witli ihr 
pielafi'iii cf tha ''pii.lia (d ia>'*a', llu* I'.'ulin 
cf 'Aliitd n s, niblf (tu a <■ .’-lini I v pr 


dfa'klMdv 1 1idij 1.! M M't ilida III' !i> :n\* • an • \- 

plHll,ii i-m ; 111* Ijiu n uhinp. ’I" *• im t pctlu-n madcil 
tnil^ a sii) dl (ICC , lit i>l Mli.nl'.*'n, aiui pa-std 
thrniii^h t!i, iimdn I cl iln i a i li s .ilincspii* {•'. 

»uifannj4 luii lilH* .id ■ *1 pi v\dil( that in .n (lit- 

ei. mre cl di* ImiIcc imd* iwiiii laipr r*lraituni. 
anfi DUisi di\'‘ pi Cl! tl<ci to Hn i.irtds Miifan, sc 

{'Hal u)iK td< 1 -*ik; nd vv i\<c (CHihl pd ihnaiph 
.SiMJie liav*' iiiUcmd ’.dis < ' a dai k < i lipsi' , lln* 
prtNon Aiihi wMilil ila^*- M is cl a\»i ip'‘ rliar.'HtiT, 
hiiVinp, '1*11 lic'ii dtik'i aiul kiipdiar M h|>svs. llur*' 
-Wai., a lii^' ii'iciin' cf knmi drlaii pi iiiil\ vi’^ihlr in 
ciilir itipcii cf till- siiad'a^ , ,i (iriinvvKfi piicfc- 
^rfnpd wi'li fc s(( ends’ cxposLite slicwid the Malta 
and iilipdl I i\ 1 icnspu ticuslv , Iwc of llu* predli ii-d 
occulta! i( 'll s W'r* su(( rssfullv chsttvrd at ( irecinx i< in 
The >kv in 11 I hr III cell vs as loo laipht l<> jx‘rinit I Ik* 
eVth' t S t* * dr '■L on. 

Kuckm (m iin (. M 1 MMk. Thr sfrononiir.il 
Idncn NS ill Dim I nr\l soar in Rcinr, and tirticnp Dn' 
ccinniiUrr nil I Imps lii.if will dr held tlnrc \> onr 
on imI' in! ir mIcmh ljn> ccimnillrr is piesidsd ovst 
liN‘ (diidtnal Miinrr, and iin.ludrs .sir I* \\d Dvson 
anti Idct s iinpscn from flrrrat Ih'itain, MM. 
Bij^ourelan and Diskmdns l>cin h'lani-r, M. I re'cinlo 
from Ik Ipium, ,unl Idnf. ('ainj>hell frcni the Idlilrd 
.Slates 'I'dr main cuiltiKs cf tlio iilctms to hr dis~ 
eussod imindi .i mcM' umfenn aii.inpomcnl of tin 
li^npths cl ilir inctiihs, dtotjihcn in the position cf 
the leap d.is (tdr riui of the vrai ssciild Ix' far nioir 
cCinvtnniK Ircin idr p\>ini cl sirw of asiionomu.il 
tnhlrs), .iiul m.il.inp tlx iinidtiur cf tin* Nv«ck-da\s 
ihr •'.inu ON* IS \( ir ds ]>larinp one dav a si.ti (iwo 
in leap Niar) cui'uk" tin wnlJs nalccninp, 'llu* 
further ipirviicn cf (d- fixation ct isastrr max he 
raised, luit iln* ocnmnllr* will, ol t curse, not Uiempi 
lo inakr am (Ininpr wilhcnt sr» knip 1 1 (dosia-i n al f o- 
oper.iticn Iln (pa'vtion cf » alrrui a irterm h.is heen 
nuxiled lci nt.ans luit it is mind r.isier to n eep- 

nisn tin* im cits * nlrin'rs cl tin presr nt svstem than 
to iiprrr cn ail .iltrrnai iva* onr. 


MisoK jdxMts Iwi. \ti‘h , \o eoiu.ainS' 

.m im(>ci!.ini r* "» .u’ofi d\ fcl/acl N<>irncoin cn tbo 
j*t I tin kainMis o! hc'S. in i cMlmnai ion ol ‘vcik on thfe 
*■ ud jsa t !>v Pref Win, t i ir d i c\ * i * i (U Is c >** 1 , 

.41 ticns cf Mmiuis, I r.imis, ,nul \t iituin , ihoiigf^ 
almo*'{ iiisrnsib'r, air iinludrd dn ten i])li li i a s> FhC’ 
odsrrs al mils cj epp* d i ten s, frcni iSn^^ to 

art < cmp.irrd ftw n d idtci* and iwinis-l'Mr ncrnjtil 
[)1 u r*. t * *! nn <i . \ f n r t ci i r*. i inp tin* t at 1 1 1 s j i lass, tbc. 

('cmpaiistiii shews id.u tli* ! irp* si dixcidanio is 4^» 
most cl tin 111 htanp undti' I In* rrsi.nih xvaJ^ 

uiuirilakMi niatiiU Ic imO'Upat* ih. kapo irriiis pr<>*> 
dun tl hv flu* tarih, and iluis *'l'tain <i eonection tO 
ils m.iss, 'I hr toiiihiiud Ilia-- of ilu laiid and moOH 
sxas hninil lo ho i lo*’ -d i‘ -'din.d d> a sohif 

par.ilki\ of S 70 '/^ 

It Is imporlani that dies should dr sx<ll (■'dsrrvcd 
at rvny opposition. Ond two odsti \ ations were 
availahle in [no> It is still ol in ipniludr ltd and ^ 
continuation of Mi St-apr.is* ’s tpluiiuiis for fircen- 
\xi(h midnipdt is pivt'n 
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'I'hc s.irne issue cl I'-fi. Aa*// scnia'iis an ins*^stiga« 
tion of the (adit *)f tdr pi oirt .S87 Aliiuia, It w.i •, dis- 
cover'd h>nr Seals apo in I’lol Well, ainl ajipuiaclus 
closelv to the railliA cthii in priilnlmn, !in: das ku'gQ 
rrernt I icit V , as its pramd ct loin \<ais is ai'cut one- 


llnrd <'f Jupiter’s p<i u>d, ilu pM 1 iirdai k'H'- I)\ that 
planet will dr i.iip*. d in \' dasr d* i a invrst ipati'd IjV 
\fr K. Sedu! Ir, >v he piN ' - a -( m d * plann Ms k>r tluf 
pirsrnl irtnin Idr ucvV'In cl tlir planet is desir- 
.ihlr, init .Is llu* in i-mlud.( is 1; and 'In dn dualism 
south, it is Listless to pi\'.> idr .phrnuiis lire. 


'rut (’hNiKSNUN ot “ As I ROM .\US( nr \ \(. IIK!' n lilN.” 
I s/rr’imnn.se/h* \ iU Itrii litcn , loundrd in iSji by 
Ss luimat'luT wild llu* riu cut apuni'iit cf (muss, ha^ 


> Tith Sei ( iki M Ol ('» <Assu)|‘M 1 ' -Majoi W' J. .S | 
Lorkxer .uid Mr. i ). L, IsdwarfU rontrihule a paper ' 
on this sp(‘( iniiu lv> llu* June Mcnlhls Ncliies '1 hey [ 
sinus dial il is inter nirdiati* hrtwi'en these of a (Auni 
and V (A pill. i'diis tin* hsclropen linos and the 1 
etihaiuod dirts <>1 m.inp.mcse anil itcu prep j ^ssively | 
weaken ticin a to •) , vxddo tin* reinainlnp n(>n lines j 
and tin* indained lliu-s .ud titaninin propressixelv , 
’tttrenptlu'n s<\«ai sHis are indieated sxifh .spt'elr.i ; 
almost e\ n l ioplu.is<.f (hat cf 0 < Aissicpriap iiu lud- , 
irvp (diucpus .md a la'piNris lApht other stars are j 
indlcati'd s\ilh sjtt'eit.a intermediate h«*t\xeen those of 
•it Cassicjv i,e ,ind , (Apni; thes liu lode the txxv> ! 
Cepheid sarlaiiles, rj \quikr and <A‘phei; it is 
further staled ih u the sjrei'tia *)f these two approach 
that of <?> ( 'assk'i'M.e .it m.iximum, ami th.it t^f •> (^sgiu 
at minimum Keasons ,ue piven for inferrinp that all 
the Stars disrusseil .in* pi mts. w Ith Irinporatuies hiplu st 
in the a CApm ispr and lowest in that of y (Apni. 

Xbe paper .also tliscu.sses the dilTerences between 
the sp<^ctra id plant ami dwarf st-ir** of spectral type F, 
Vrntyon being taken as a repre}ia,>ntafive of tlie 
dwarfij, hydrogen Unc» an; much fdvarper. in the; , 

i N'flr..3-7! 27 vOl,. ia8] : 


crlchiatid Its Conti nan 1 )\ dn piihhuition ct a re- 
mark. ihli ■ luhilauinsnuinmer, " whuh ecntainjB 
articles h\ asticnoinris tii .ill tin icntiiunts, s\ ho join 
in expressing appitiialicu of iln* srduahle woik that 
this public, uicn Ims dene Icr .isironoms It bafJ 
fiom the hepmmnp exhibited .1 eosincpdii.m spiril,! 
.liminp at tlu* pi net, d and i ipid diifusion of inpxirtaixf 
infor m.itlon, .md pninp a kiipr portion of its spOOfi 
to arluks from ('then ecuntii*s th.m its riwn. 

Mr. K. V. A. IniUs s.u s in a cordial nu ss.ipr . ' Foit* 

rinuitx h.is h<'en mauitained ; tin* .1 s'/rfmom/xr/ie \ach^ 
rulitrn is in ii)>i xnIuu it wais in iS.m, the astrt>- 
noinet ’s ni*w'spa]X‘r, its columns esir open fs*r astro- 
nomical ni'W s from anv part of tire world." 

One of Us leaturcs has tH'*rn the a!>srnce cf fixed 
davs cf ])uhliratit>n, all Important comnuutic.itions 
being published with th** smallest possible delay, ll 
has, hoxvever, sonfermed almost exacdv to an .rverdg^ 
weekly interval. 'The fx'ricKljcal has been inv.aluay? 
to Workers in the special line** of eomt't and niuyo^ 
planet ohs€'rvatii>n, andjhc advance of knowledjgC 
these branches is Inrgyh’ due to aid. ' : ■ 



'i ' \ "^ ' * ' ' ^ *' * ^ ' '*" vn-' ' i* - « , t V ■* ^ ^ ^ Z'' '^*'^ 

ihev*‘4)ibil^ number.” O. Berg.sTraud writv.> on the ' H, Slutpldy on Uie gahn'iic (^iiiU'tbution of the P 
liecttve wavf-lengthb, or t!ie galat tic vr,ir^ ; A. S. ' ,ind Th v. on the niavsct? of "tar*; tn uuweff. 

(iiiidJngton on the dynatnu.il iqathhiinia ot ;hi ^t^■ll.ll 1 he h>t not evh.uistn •'. hot vviil ^eixe ro pve ftll 
vsiem; P. (iuthnuk and A. \. Ni)I u'd ^n tiu , ui<M ot tlje vaiied Munenl^ n| tins ituMiioralde pUDr 
jepheid pioblem, J. ti. H.-gen on d.ii k ihhuLe: licat'.Mn. 


Geology of the South Wales Coalfield.* 


'r in 


•In |M ' ku I 
• 'f.rt, 

( V aUiinii nnpi >i l.nii e. 
ut I o( ks, j nipiny, 
lv('«l, .uid the iHipt’ 

1 i>e ; t e^an-^i d t" a 

t\'i in.iLuaiN lejiit-' 


A B is point! d out In the l)iirti 
tu the nu iniar nndei I'oii - 1 , i! 

;iut cont, unink nian\ ^lepo^ns nt t 
include-' o ve!\ e\lenM\» stiie' 
ttom ll'e ( )tdo\ u 1,'!'1 lo lh(' \* w 
IS expiessiMl tliat I lie di'-itnt \\i! 

(vpi’Cal aiea lor ihe sttuk of r’n< 

, sealed, as developed in h,\\ . w a' 

'Hjo aiea siuiw s eonsalf i .tide piiV'a d di\ei‘.i(\ 
The hiphe'l goiund i' loiiued l.'v itiniaint' of .i 
plateau in. link lonsi't ol Inwei ( hd K* d .S.uul- 
sione. lilt' loinnaiits .ik' ''ip.u.Mtt! loan one .niothei 
by erositiii-v allt'v and la !<\el !i.mu i hielU ctun- 
pust^d of ( '.irboiHloioU' leant 'lent . I iu' l.nu i .ue 
referred lo as the linu stone Il.tis, .md vonsidtied b> 
bo prob.ililv the wmk ol ilie IMituent' sra. I lie le- 
rnarUablv level chaiattei ol iluo' ikiis iv shown in 
t'hc frontispiei e. 1 lu' toist is d<t'plv intlenled h\ 
partly drou'iied \ alleys (nas), of wliith tiu* ( iut*l is 
Milford Haven. Manv of the \alb\s .ue indepiMideiit 
of the keologual stiucltiie, .uid alloid exunpUs of 
supciiniposi'd dramape 

The oldest rocks ottuiiink in the «hstii(l are stiali's 
and sandsloucs bclonpink it) the IJ.uivnn 
posed in the .inlirlint's td 1 lesliw.mr h.ist .and t asile- 
niartin t'orse. Ileie, too, ao si-cii Siluii.in loiks, 
which both 111 hol'ikti .dl\ .uul ai lossila onlents -lu' of 
iht^ Wd'lsh-borderl.ind t\pe 

The Old Ked Saiidsloii. is spu i.dl) int.-ieslink lioin 
the inliM-t alation :n the iipjiei le'd- ot b.ands .ont, lin- 
ing a nnirine Devoni.in 1 ant i I h< sr b.imls, wliuh 
were oiikiiialh noted b\ th lilk'the .uul .niei w ai ds i e- 
ferred toh\ S.ill. i , It i\< M' ld< u nea. than hi tv 'pt t u s 
of fossils, In f.ii lb' krtao i ivnaber vt-mnik foun 
Freshw.du- Wdo. Ha .aiiiim . eiisidt i s tli.ii ap.nt 
from Ihese niaime nitM. d Ui.'in in the liiphest beds, 
the Old Red Sandsloin levies, nfs in aqia tuis deitosil 
forijuxl under i .aitlnt iiia! " ctnalii mns Ih' does not 
bo.li(M th.iL aiu id the ouks are tliie. llv rcvdi-in, thi' 
sandst'ius beaic. ttio will bedtled aiut ( tingltuuei atie 
to represnit sand-dnin s, and ihoUkb the matlsiu.iv he 
lormed of wind-home diist, it prob.ibh s, •tiled in w att r. 

The Old Red limeston.s 'pmb.iblv it'prestiU ]>te- 
cipirates ihiown tlown is the ftesh, inhnt.uv vvaieis 
earryink the r.diiuin carbortate in sitiulion minpled 
with the nivii e s.dine water ot Ifie basin (>f diposi- 
lion.” d'he btTdias and cnikloiner.d.'s of the I ppn- 
Old Red (on:. nil nuu li ipiit'ous maK’iial, chietiv <u id 
lAVHs. winch. Dr. fl. II Ihoina' i»oinis oiil, “‘'how .i 
•General rr senihlan. c to tlu' pre-C.unhnan .md lowest 
PaltPO/oir roiks of remhrokeshire, more parlu ularlv 
of the part noiih i>f St Bride’s B,'i\.” In the Kid^e- 
vrav conklomer.ito of the kovvet Old Red Sandstone 
’the ix'bhks an' chiellv cpnirtziK'. igneous maleiial 
being alnv^st unrepiest-nted, • ^ * 

The Carhoniteious lamestone Series (Avonian) is 
pferhaps the most interesting formation in tlur area, 
axld the full iuxount now available will be rnost 
acceptable to all students of these rorl.s. 'Ihe author, 
like all other workers on the (.'artionifenms lame- 
sfone, has been decjilv influenced bv the work of the 
liite Pr. Vaughan, to wliom b<' 'Aarm<)t adeqiiateh 
^.%press his indebtedness.” The faunal subdivisions 
f ^ of the ftcoBnical .Survey • EnnUvnif .ind Watev ' ‘ 

^ ^ V. OrdoaKjicfc S«rff7 


i.iogiusiMl au' m th.e mam ihos, 
oiiiitn.ii p.pH'r, but t'a* .mlboi di.iws 
tlu' I ppi I aiul Li'Wti \\onian u 
( , beds, wle'ir* .1 iH.U Led KMUs^ies, 
itoi tlit'i n p.u I I'l ibt So. nil W ,d( 


, \ nH:ha0‘ife‘ 

( ;in. !)''tvveerl 

i..p of the 
t . > 1 , 1 s 1 1 1 the 
, ml- .111 of tit 


lop of < . where \ auphan onuui illv do \i il. 

d'br suidv of tlu !o. k-i\pt s ‘d lilt ‘ iibon h imps 
l.mu'stone sein-s is one which thi' .milioi li.is math’ 
poruliail\ his own, but h(' 1ms .dre.i.b in. (led llu* 
xuliieti so lulk m .b'sMlbnip the loik" "1 fjower 
lli.'O llieie IS ( (Vinp.n .U IV elv liHle "I ' iiovtl i bar* 

;i( le? in tlu piestnl nu mon V i b'si i ipl ion is giv'eU 
ot tlu' muK’stme o-'d dtdomiit's, .md id ihe Dior- 
,Kters which l.’.ul the .mtiior to .ompme tli.'m with 
ihr H'ef or kn.iil hme’tlones of < litheioe and the 
Belgi.m W.mlsoittan 1 lu'\ o<iur in i)ie t’ beds of 
Ihe vSireine somh-\v(sl (omn id (he dlsliut aun 
.ippe.ii (o he ( sscnh.dlv bi\o/oan teefs Ooliles nave 
hi-i'it lecooiiisi'd al an exi c'pt uai.dK latgi' numlie.r or 
1, vi'ls m the I.ower \vom.in In vei> mimeious re- 
spills mentioned bv tli<’ aullior llie lock'-types arc 
identical with those of the Btisiol di.stiict. 'Ihe tcnit 
‘/..iplnenlul-phase,” wiiuh w.is intioilnced hy 
Wmghan. but not dclined. is emplovad bv tlu' author, 
who deliiu s his u<.e ot the term, .\ veiv li'iiglriy 

lovsil list IS inchidid. -it 

'1 |U‘ Millsiiine tint” the teiin used l(» nulude 
(he S.mdslones and sh.iles imeivening hetwi'eii lliC 
( .-ubomleious LimestoiU' aiul llie t oal Mi.isuri's - 
ibMiu'li well rvjH.sed, IS greallv disluthid, and lh« 
sii.ita .ite dilbiult lo .oMi'l.ile 'I'he lovvei beds are 
shown to lonl.nn i , idiol.it i.m i hei t and fossils Of, 
Ikndliside t\pe, while ibe prcM'iu e of Cell. till plants 
iit tlie LilMM'i beds .ippi.us to mdicali ,in hon/oii a^^ • 
he'll .is the Middli’t o.d Measure' of the MidlauiN. 
Cett.uu diposiis of ,1 jieiuli.ir ihai.iilei iiieseivod 

In tosute' ot i.iMties of till' Tarhoiuleious lame5.lone 

ire the nidv ones leferred to the N''W Red (Trias). 
I'lu' most icm.iikable cd these am the g.ish-bi ei I'las 
wiiicit are lullv desriilied, md illusiraPal bv an 
admii.ible pl.ite Ihe author (onsideis ih.it they are 
prolMhlv due to the eollapse of the toof aiul side*. ^ 

' mvities formed hv the imdetgiound solution of 

limestone. . e . 

A prnlia.l.irlv full and Mitel aru.unt f{ivpn 
of tlu’ e.irth-inovi ments whi<h have altected thp 
distri. t, and while liy f.u the most impotianl aie the 
posi-C .irhoniferous "t \rmorirrm) movements, Ollier* 
lu-imred hi tween the IJanvirn .md Wenlock periods, 
between the Ludlow and the Lower Old Red SartOr 
stone, between the I’pjK'i and Lowi r Old Red S.lftd- 
>MIU>! between the Lpper and Lower Avonirm, and 
between the < arboniferous Limestone and Millstone 
(»rit. All the (hief strike-faults are oveithrust.s of 
\rmorican d.ite, while the eross-f.iull s, wliich are 
’ lal)ulat((l, also appear to belong in the m.iin lo the 
same period of dusiurbanre. 

, The (listrift differs from f'lower and some other 
natts of South Wales in tliat gku ial deiuisils are 
nowhere seen resting in deat seciiurue oil imdmtbted 

raised-beach. , , ♦ 

The mimioir is illustrated bv live hue jilales and 
; an admir.ible series of sketch-maps. L ^ 

where bears evidem'e of the. minute oliseryatmn ahft 
j tlioroughneis.s which are so diaractensuc the 
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National Institute of 

H {’ Km Hid ( Jim 1-n p !m 1 .ii\ f>> ill** 

in Ill'is id iIm \ itMMi.d '-I 

(iiliui tl l>‘-i n> ,d ( 5 I Mi,i\ , j_j. 

1”lMd v I r » M ( li'iiji.uii' <! I»\ I'l iiM ' M .rv , .tiid llu 

III! hid'd iIm Mini'iif <>1 \pi /( idf mm*, Mi \rlhiii 
( M I'WM I I'Mll M.II Ml. .\.M MMU'd .it 

ihi MiNtiruii h\ Sii 1 MM.iiM W • t\'i ( li.lit iii.in ot iliM 
irimduti jfid ! .id\ \\.,)ifi .ukI Mi^ Ihjidou, ih.ut- 

lUitti .Hid h'UMi)' t '»t i|m Ih>'i>:iK' uitiofi ini 

Ofikii’.’ I'.iiiidit'', l)\ \vliuh iii> ftniit«*'n liniMi ^ ;id- 
joininp, rh'* immhiiI' h .*.*• hi • ii Imih fm tin* riitniimin- 
dalinri nl . .1 ( k i i ^ ' v. mI' mv > . m id d i-.ihh fl ortii. ci v. \ft« | 
thr |>M Vi 1)1 I j j(>[| 1 .1 ,t hhmh " 1 ' d \ t'-iti.; . ..nil HH !nl)^'r^ <>t 
i-’niini il '.i ill' 111 Mini* , th' J\n\ tl j.,iit\ wt-rc umm 
' duclHtJ MMind dM dt!ddinL.v ii\ Sir 1 'iwii'ium .'iiid l..id\ 
Wk'.iMi .ind 111' dti«t.l"i "I liiM iiivtitutn, Mr. W'iUtMi 
ft Ihuh't 1 h» \ ni'ii v!n*un .m ( vIiHhI »»f wh'.its 
anci I) ir ( \ > !iv I’inl (htti tl .iiul Ml K. S. Bn.ivt it. . 
tb«‘ ddhl'lil i'M)iisv(, .d MidrstlH).' h\ Mr C. 1>. 
.SHund'rv, ihi<t nllu.r <d (hr OlTici.il Srrtl Irvim^ 
Sl.'llinil, .illd ,1 (nlli(l|nii of pol.H >rs ailMlif^rd h\ l)l . 
Sahini.lM Mid Ml I! Kr\.tn, lltr sUHt 1 IHtrluh'Hl id thr 
lh)f, dn It Mint; Si.ition, Oniivkiik '1 hi* Rn\.il partx 



hr. I N.iintnil Institute of AtjrKuUur.1l (. .i.iibrj 

\\rir ihtM tniidiHlril to ilu* (i>un<ii room, wImm* fla \ 
inadr thr (irsi rulin', in thi vivitoiN’ honk. .md. .iltri 
thr Kmr p.id pl.inird .( mulhttrx tirr m IrtniT nl thr 
iuslilHi* in ( i)mmrim>ra(r Ii’m sivii, inspri^ird (hr 
O'Unrslu t{UMi(ti'>, Mi> Ihmion thru tiH)k ihri? 
Majr'^tii s In \iMi ilu hou^t‘s «HiHj»rd h\ oHkrrs' 
widows, m In 1(11 nt v\ Inch .t srintid miilh(ii\ tM*t was 
tpt.’ltUrd h\ tilt (Juri n 

d hr n<t(ssil\ lor siu'h .m <>rkmMdlon .is iln Itisii- 
tUtr hri .iim \ti\ app.iri Hi dm inn ihi* i M'.irs ot 

the w. II, w h ' 11 till' iniiH*rdi\(' timl h>i afi incir.isc t>| 

fond pmhKkUoh !rd thr (insrimnrnt to intiodma a 
ol s( I (1 tontiol. 'This M sidtrd in llir rst.ih- 
nShtnriil, in (hr .mitimn of H117, t)f tin* KHi;!ish 
OlTu’ial S< ( d Irstin^ Si.dion, ,md it w.is fH>in thr 

Svtudv t>f C 'oiiluiriit.il iiirlhods ol sr< d r<‘niro) that thr 
Nationid fiishduti’ of \jdiiiullmal Bot.iH\ r,nm to hr 
‘ foimdrd in tin* r.nK ]>.n i ot otK) l)\ Sii [..'iwunn* 

• Wravrr, in>w tin* St mnd Srrrilaix nl tin Minisli\ 
of AjirirultuM* .md I'lshriirs. who has hriai r< sjH>n- 
1 <tiblr for (lu* admin istj at ion of ihr nrw rnntrol of srrds. 
/Phi? in''^itutr has brrn nuxlrllrd ^rnrrally on the lines 
of fmnous Svalof organ ii^fvuw ih, Scnith Sweden. 

' No.^aju, voL.-loSi 


Agricultural Botany . . 

d hr iiistitatr was conslllutrd as a rharitahle 
L;a^( <.onti ihutions to t)ir tiust fund \\rrr 
from Si! K(/i>irt Mr.\lj>mr and Son*, Vlsiount ElytCo 
d( n. iiumhtis of thr n^rmdtural ‘'rrd trade* of 
rnit^d Kingdom, thi ^lillin^ industry, .md oth^ 
ak»i<uUmal li.iihs, w Inlr a Ktm'ions niU ol .1 
larm .0 St Ivrs, 1 1 untingdon, was madr by . MtV 
l’'i{*d I ham, of t'amhridgr. I'hr mitioiial mijMirtanCfl 
ol the schmir w' i,s I'rcop^mscd h\ ifir 1 )<*\'rlo|>t'nent 
( txninissionrrs, vs ho fiavr piovidtd a j^rani on the ijt, 
loi il. li.'isis, 

Ihr <hrri toi of ilu institute, Mi. W - H. Parker, 
Was appoinit'd in April, Ufjn. Prof. K. If Hiflerti 

lh» dirri till o! (fu* Plant I>m‘( dinj4 Insidulr at Carn* 
hridk*' f ms ri sits, is one ol llie \ u r-j)M*sidriUs of ti^C 
insiiivjir, and \v'<»rks m thr rlosrst co-o]>rr ation with ih 
'Ihr instiiutr’s hcadqviariri s hmldink*- have only 
rrrenllv' l>r* n tomphted, and wri* lorm.alh operVe^ 
1 )\ Sn l.awrrtur W ravri on hridru, ()ctohrr 7. The) 
an* siluatrit in Huntingdon Ro.ui. (‘.unhridgr, ahoni 
1; miUs horn thr town, and win d(*signed hy Mr. 
P Mi^rl.'s Hordrr. dhi'lliirts .u'm s sm i oumling fh< 
buildings will hr utiliscii ,is ,( in.il ground. In addi- 
tion to this, tlu* msiituir owns fht 

' ■ * Hi mi h.um, St. Isrs, Hunting 

donshur. rrf'Ute'd to abovr, and £ 
' ! f.irmhousr .uul v> .mils o{ gtX)( 

maik(*i land at C )rmskirl<, L5«l 
lashirr, wiiK'Ii .ut* usi-d .is * tht 

^ Potato Irsling Station, 

; Ihr wor].: of thr institute t: 

diNidrd into ihioe m.un tiranrhe'8 t--' 
{a) I 11 ( ( ' /> / vipr^)vcinen 

/•ham /( 'Ihr impnarminl ol f.'iriT 
ijops wdl hr .HliirM'd l)\ th(‘ test 
mg of ptoniising mw and ir-srieilei 
N.nii'iirs of .il! kinds of jil.uits of tlu 

f.iini whuli m.i\ hr handed ti.> thi 
inslituli hs lh( I’lanl Ihri'diug Iff 

stiluti* of ( ainhndgr I nivi'isltv 
tUlui siinilat org mis.itioiis. and io 
disidu.d plant-hi rrdrrs (lu* mulll 
piii.ituui of iliosr stocks whirl 
lia\r shown Ihr ht*sl irsults as b 
\ irid and qu.ilit\. and thr suhsC! 
cjUc nt matlo'img tluough (‘\istini 
Itadr rhannt'ls of those v.u'irti^ 
wfiirh, after fin I her (lose ohsrrvil 
(ion, .ur ,Mppi o\ rd l)\ ihr Lns^tj 
iLitr. 1 Im giovsmg-on ot llir 1 -*w vaiirtirs to a i out 
mrrinal s( .ih will lir undrrtakc n at tin I ham h'arm 
St. Ivs. .md ;ds,, h\ eontr.'Mt with l.inmis m dilfrrrd 
p,irls ot tlu^ ( ounti \ 

(h) I he Olluiiil Seed '/ iw/no^' .S/aZ/mj j.<r /'.'ag/anj 
iDui 11 a/i s. lilt' ailiniiusirat lt>ii ol thr haigUsi] 
Ofliirial Si t'd 1 rsting St.ation has hrrn d( lrg.itf*d f 
tilt* mstiiiitf' In ih<' Ministrx ol Xgriiullurr. Th 
gtr.'ilrr |>.Hi of till* iir.idquai Iri s buildings at CluTl 
hridgt* is now i>rru)>ird hv thr S(*rd Hsiing St.Uhtrl 
whirl) h.id hilhrrio sinre its loimahon bri'ii b? 
adequ.dt K housed in ttmpoiaiv premisrs m I.ondojj’ 
l'ht‘ station is now the largt -it .md h(*si -planned I 
the world 

(O I he 'J'eslim^ Stnhon .--’Vhv iiistitdt 

lairirs (,m .it Its Ormskuk station thr* highh inij;.^! 
t.mt poi.aiii immunilv trials, vvhirh establish the hr 
munitv or otherwise' of dilli rent varieties of pol«tOt; 
ftom the gri'.-u scourge of w.irt disease lliis wCH*! 
is deirgalt d to it 1)\ thr Ministry of Agrirulture, .bt 
the insiituir also holds trials to establish the i’irn 
of maturity, yield, and Cjuality of potatoes. 


jw; jpptntq:. , bjif lor^ ^ 
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6i Ibfefs and c6nfu^ion to potato producers and ' of the other hrandios of titc msiltuu^'s V<irU. 
'iwi^chants. rho svnonym conimittcc of the in<titutc. Mairshc-s \iere Intrti'str^H Jo eversrthint? ih^t> 

oOft^Utiiig of e\}H}rts both scieotific .itui practiv »1 


'prfkes an annual report which declares wlhcli of the 
varitjtk's^ entered lor the inununitv trials utulta new 
at^l dit»finct names prove t^^ be identual with xaiietj.'^ 
alr<?ad\ in the niatket. 

Dtiring their mv;u ilie King and Omni wen able 
10 <sce the normal work of the Olticml Seed 'r<“.Ung 
SllJtion at progres^ in most ol tin lah<vja(oM»s The 
exjlibits of cereals and ])Ola(o<>s airangcal in two O ihc 
laboratories enabled the eispois to realise the seo|v> 


Majesties were keenl) init tested in ewerythlni^ taui 
was ‘•liown to tiiem* inquuing minuudv mto thr 
cessi «•( seod-trst ing, and paving sp( clal altontwjkl, 
lo till' methods .d pol.iio-bi i t ding and tin. mensur^t^ 
tak*n III I lua k tile sjit<Md ot wall dm ase At the 

c!os( o( ihni vnit llu\ .\piiss,d i.. ^u I aw rciKS' 
W’eavn iheii compkte il ivlaetinn with ,ill that tlifV 
had ''tin and then adnmation ot Mi Ib'ider’vt 
planning <•! tin huilding-' and the ii t ingcMnent^ 
mad< to -nure tin itVuinuv and loin'.M! of the 
-talf 


Chemical Reactivity and the Quantum Theory. 


IK Du ¥a 

T TIE reecMit discussion li'eld b\ the h'aiailav Son’efv 
on modern devoic'pments m tin* iheorn's of 
ciitalvtii elnanislrv gave rise to an impoitaiil ilebali 
■COfKcrnmg what has been faimed the radiation llnocv 
of chemn.il action It is imw almosi <n-in ralh 
Uct'f'ptecI, both l)v the pi oi.tgonisl s and bv vonn* ot iln* 
opponents of this lliaorv, that moIt*i nlev oj ihr same 
species m a I’eaciing svsieni ina\ ditb i fiom om 
laiKdlier in what is termed clnanu il ‘’aihivitv ” d'lnis 
,in a mixtine of hvdiogen and owgaii .i Miivnn 
fractivMi, both of thr ludrogm and ot tlie owinn 
nu>h'(ijk's, are "ai'tive/* Collision lutwini .iMivi 
iTloIvcules of tli(‘ two spi'cies i(‘sulis in i In mn d com- 
bination; (ollision bi'Lween inactive* molc'i ules puw 
ducf's no (ln'iniiril change 

, Jt is furtln r aigned be tin* snppoitc-rs c>f tin* Iheoiv 
that true moiioniolecular ihemua! reaiinais csist, 
tlu“ coiiviisuin of .lUol rope's, tin ilisseK'ialnm <d 
diatoinii' ga", or ilie dai omposnion of subsi nuns 
Itk^ phosphiiU' or .iinnionia ; c onsrcjm nth , as jMcnti-d 
<cUl 1>\ Pi run, ailive’' molecules riuis( i msI per 
se, and leailion is nut ihe insultJirof a paitnnlai kind 
of dircitivc' loIlisiDii, ol , indiid, of t (olhsioii taking 
‘placi* at solin' paitiiular phasr nl ihe mohiohu vibi.i- 
lion; llu' (l('i oiiiposti ion (d pliosphinr lluis biids ,iti 
/fUlfdogv in lli<‘ (iisi iijil loll of radium 

(Irantiiu; that ibis .issumpi utir is (ornii, .iitrii- 
1ion 'ms Io Ik diterlcd lo the simihi of iinigv ol 
activnt, 'll din' onpoinnis o( (In tluotv, win- go as 
far as lo ailmil tin- Validilv ot tin lii't jiostulale, 
hatlirri) ilrat this cnoto^ irsnl. s wnlim lln* inolei nh' 
Itself, and mav possiMv b(' id ntilini \vi|li tin mill 
punkl " 1 in r g\ al absohilc /('ro 

i hi’ s(i| .pm |( t s 1)1 ibn ladiahoit lli(ot\ adopt ihe 
liv'potiii'sis (bal till' I'lieiip o| .nhv.ili'>n is ,ui[iiiu‘d 
S.vim the circ nmambii'iil r.idiation, and flnil in imi- 
^ Sequence all n.Ktioiis aic in tin hioidisi si ns(> ^d 
the term jihotoi henin ,ti d he iiieitw snpplii'd to one 
cnolecLiIe so ,is lo inakr it ‘ aitivi " to undergo the 
en reactiiiii, whether it be e\[)l<»f,n»n or lombina- 
tipn with another active mokcule, is ,issumed lo Ire 
/Supplied In ladiaiion ol a particular frequemv, and 
Jn amount ecpial to /o, wdnae h is Plainds’s lonsiani 
I'd Imr all the ordmarv cin nnea) reaetioiis the amount 
jpf energv of .'ntiv.itiun (n In' sufcjilied as calculated 
¥ application of the fundamental equation of 
Arrhenius to the icmpi’raturo coclficient of flie 
'rf<'jiCtion, Is sufVnienllv small as to jveimit of (he 
iui^i|isatil>n of quanta in the infra-red portion iT the 
st^efrum ; for some reactions, however, visible or 
wlfft-violet light will be necess.irv, wliiKt hir atcelerat- 
,inC the r.ile of change of radio-ni tive decunij^osition 
^frft**X-ra}s w’ould be requ’^*^'^- 
^ The equation of Wien on radiation intensity, and 
Arrhenius on the teroperature .coeChriept of chenii* 


n« K I'^iiM M . 

cal iiaiiii'iis bear a l•‘tma! iisiinblaiue to c'lW' an- 
ollui, and it Is iii't doutUed ll:a 1 the same Inndii- 
m**nta! piopciil. s ,.l ni.niu and .d tadiation aicount 
b'l ilii- viiuliaiKv h is fcudiii .idmmed iliaf the 
cju Kiiuin ilieojv id Pl(n(l^. ijijdicd b\ ll'ilii to tin* 
mletiial slim (ill,- ,,t ih,' atom, is likcwisi v.ilid ill 
m mv phvsK d and ihernn.d opiiaiioiis, such as cal* 
iiilaiion of dll' laiein Inais ol , hangc ol slate, the 
lii'afs cd loumuioii 111 I hi mil a] lompoiiiids,^ iiu hiding 
Icalsol ionisation and the pholoi let 1 1 u* (db'ii, Mor<‘ 
ii'iendv die ijuaiuum tbec'iv lias br<'n anidiid with 
suiciss g. a gt not d siudv of le.ulion isiiieths, and 
' n IS now I'vident liiai dien is no (ssciihal didorr'm.'r' 
between ,i l\|)iial luoiK'nioIc c ulai < tirnin al n action, 
siulr as dll' dec omposilion of jiliosplnne, and a 
jchvsiial rc'.i'iion like ov apoi at lom II c.iinuiL be 
. doubti'd din both pbvsica! md chmin.ii loices nri* 

' Khiiteal in llu'ii naturi and -iNo ui ilicii iiiodt* of 

at tioii, 

I Ilie (ipponenls ol dir lluoiv .uhnil lliese jaemisi's, 

' blit Si e no reason to assign to ladi.ilion die iinpoitaut 
, role giviii to il bv its idlK’niils, and juilii to altri- , 
bull' llu two plu'iioiiii na lo some loiiimoii, but as vet 
unknown, propntv, giving rise to da sr ippaKUU 
siinilariln-s. 

I )u' suppoiteis o| the llu ot jioini out di.rl Jri 

I fail niaiiv |)bo(o. iii'imi .il 1 1'.ii 1 ions do I vis! , .nul, thus 
.alimiimi'. till jiossihiim of ibo dn ca ( .uiion ,,f lacjia- 
! tioii on mailer m laiisingf bulb jilivsna! and i beriiic'al 
iliing<', dun is no t('.is,Mi wbv this piopeih sliouki 
, uoi be uiiiv I 1 s.d 

I In t lie de\ c’lo|jin( nl ol tbo tbeoiv in iis iju.miilalive 
' -isjii's, bowevit, lert.nn diltiinitiis liave aiiserj 

iiM'essi I al Ing i inoddnalioU of die simple Theory 
oiigmallv j'io|)os, d, iliiis dll' t.di o| dc't nmposltiori 

of )ih.)sj)hmi' has bei n aiiur.ilclv dc'l n miiu'd ovar li 

w id'* t mgi of tempei aluio, du' iri'quiiuv of the radin^ 
tion neicssarv (o In mg about its clecomposil ion ral- 
lulalcd lioin dll H'.a lion li iiipoi al in e i ool'Iu u'lit , and 

the amoiim of c'lu'fgv llowing into the i eac.tiou ' 

I harnhn p< i c i poi second at the oliservi'd teftt- 

peralui't' (akulatecl from Plain k's laW' It li.is bel'fl 
(onnd dial ihcte is not inougli (’nerip supplied by 
. ladialion to ai count for all the r'Xplosioiis .n tnally 

I ibset \ i d. 

I To acc'ouni fill dds suioiis disiripainv sc m raj 
1 hvpolheses m.r\ he .idvanced. 'Idius we mav assume 

j dial during the* explosic n ol one pbosphlno niolecuk*, 
j wliM'h fias alretidv fu-c’n acniv.nc'd b\ the absiapnon of 
one qUrintiim of rarliant energv, ein rg\ is radiated 
I and absorbed fiv anotln r moiocnlc' or bv odier moh- 

I c nil's .Siini' ir is not j»i'i missible to assume ab- 

; sorption in fractions of ci quantum, it is necessary to 
i adcipt an lupoihesis of mtivalion of the* phosphine 
{ molecule by a number of smaller quigitfi (jivfrafred) - 
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of u(ii' bij^ c^uaiituni ; Ihis it» t\int sr-riou'-fv 

allt^ rtu- of ifu ih<* iA 

acri\a(ion frofti tlif irjrijH-ralui ». coi-lhrlt'iu oi 
rcacucii 

A^^aiii, ( nias as>mn.’ {.h U T>vh<'r» thcrt .1 toji* 
tilHu/Us (hoiii (ui otic p<MihJii of fiif' '^1 1( of t iini f'V 

5 >w>rjyli< 'fi of ilu‘ !i;.;ht i.f on<- ji.ir noiil.ir frr-.jut la ^ , t!i<- 

rf’st of tfu ''(>«•< finrn iiiii|»iw/«v a v(>iUinu(>Us 
trihutioii \>t lla an iiur^a^-* nt fho 

tibsotix <1 mdi iliofi d< iKit' .w)<l .1 d( ( It .ts^' 111 flif‘ 

donsjiv t.f ftif irwitifton of -M.iitr antf siti.ilior vva\<- 
111 ,n Minor foi '^ihh .in })\ poiho'iiv w< iiUist 
S^S'iliinf lliar Ifnn 1-, Noint uum !i:ini-im for tfo* nfjsoip- 
tiOn of tlo'M ( I v N III ordti to offt't I tbo rntfistl ibnt i< >m, 

th*' ptiti 1 \ mioimh liioin.iiu (liir.Kiti ol Iho rtaitojii 
t(in- 1.0, ,tiifl > p.ii .ii!> J)~‘n l)ttvvi<n fin 
iht^riOo. and I liot, I I In in n li k n tioos n,f lon^'t f 
t'Xisfv ^ li 1-. o! (old n. < Mfii 111 that su( li a 
il-id ion ol itu tOMgN tlot ' not f lUt- pl.ict 
wh<'n 1 It n hon Is illminntMl \m)|i tndin,ii\ vlsil.lt 
siiu I <!t lioii. ,d) 01 pfit.ii hand's an- nt.itd, 
and (ht It ol ill/ <fut!4\ eith. t pa>H» ^ through 
tho rr It lion (fiitnht r 01 is '•c.iUnrrd from tin- 
ttlr.knld' airhitns \ tl;I,d Inpolil. '.is liUoKfs 
tho .Is nnpi loll ilin thn tadi.tlion donsiu nisido the 
nrfuni molt < ufos 1 lifms. |\ ('s js ipn importaru f.n tor, 
nnd tOif uIikIi is inlluiiKftl l,v llit* mfratlivt* 

ind<‘\ ol lilt molt ( idt . < omj.til.ii ions on (fi.>so linos 
ItM') In iiiidi \alui‘s lot iho rt'frattivo unit \ of iho 
ropiiai lusido llio moil ( lift s wltiih nw.ut otin i in/lo- 
peodt'i II I ol 1 III 111. 1 1 loo. 


A st'CftrRi dfffiouirv tin's bodfi rni^cnj by a of 

ti\ibo!\rir t/pn nf r.if. ‘-urr«»sn; thn 
M.i-IInn-ni td lilt ir.uiUJii mdit aios an art 'fr^ 
t|L 4 f m V m tht^ mfi. tot'd poitioii of rbo .spcclrUtnd 

I liumm.iiion with fiin^hl sufd!r;ht should cnu'sc a VlS^ 
pH .If tn f'-.iso in tin' rt'.uiioji vtloii'_\ , no pt rt't^tiblo '• 
oiftrl is aotu.dh ohsttv,*/!. U is. hiowtoor, 

[tt aMiil.un iht Lomp.i/ati\o intiiiiiss oi tiu'se fP- 
u' fJons lit tht siroiipK .ibsoiht'Ui cliai.ntti of the 
/ jiviH ‘umfid to liphi tti lonp v .tv*- Unpih. .tnd it has 
hvvi) soppi st. ti tli.ii ,1 suidv ot tlu H.Kiion velocity; 
in thin films undfi lilinidmUion nnpln In. id to jKrjsitiVc 
rt sLiils. 

Of sipiidit'.tm <■ is ilu- hit I that tlia suhstaiice ff)i* 
uhirfi tlu' ntiivatinp froqucmv h.is ht't n calculated 
from tbo ttMU[.i'r.ttuH' I ofdi'iMMU frft.jii* rut\ vUow^ no 
ahst.rplioii f> md in ifi.tr h pion U th< li\ pot htisis be 
atiopltd lh,.i t!u' aili'otfinp fn um in \ caLulated in 
ibis mannt 1 k on]\ ,t m*.in v.dui. i.r lh/‘ possibility 
ol .nciivaiion in si.ip. s hi, i-nv is.ipi d, are con- 
froiift d unh .1 dilt’KuUv in < .dc nl.at in p th<' reverse 
t»pt’i .tlittn. \i/ tht’ tfulion \c‘i(Kit\ fioni .1 knoWv _ 
h'dpt' t>l tht compltpt s|Hi(rum of the ri .ictinp s\stemj, ' 
'Nint c \\f h,i\c no Irifoiinanon .is to the manner of 
llu’ tlisiribui ion of the p.ali.'dh, .uinatid mctlt'enlcS. '1 

d'lie di'ft.'tle st'iNed ih.iihi hi I'lnphisisr the rel.ition- 
"hip t)( lilt' qu. mill m ii \ pot basis to t h( mic.d ai tion, and 
ih/' f.e r find llie rafli.ition liuttic u .as lud entirely 
com mernp, hut, on tin oiin 1 haiiil, n cut.ainlv con- 
tains tin p'lm of iht s(,iuiii>n to tl)/' piohlim cif the 
m<‘\h.nu''in of tht initi.iUiou t>f m.dict and lacliaiion. 


The Teaching 

T N t>p*n!Mn ihc disiussinn on tlu' leachmp of 

*• •' j'“'d meeting of tla St't turns of 

(ieoprapio .iiul I'Alutaiion «>l the ihittsii Assinaation 
al_ I’afiiil-ui ph on Si pit mlui Mi. <1 (t. ( lusholm 

laid siti'ss on the plusiial basts of peopiapliv, l.ut 
tti-ked till impoitaiue td i/paidmp the ph\sKal 
tl s noi St. ninth as ciianpmp tlu face of Nature 
as inllut III nip tin ilisti d.ut u>n of m.m and his actrvi- 
(tfs .Mi, ('hisholm point, d out that peoptaphei's lia\e 
iiovv le.nliid 1 c oiisid. I al)le mt.isnit' of .apieenii iit 111 
tlut vv 01 L nil Indfd und< 1 llu* lie.ul of pei>piapfu. 1 bat 
aprei ineiil niatks a sh p in (be lu'tler reetvpmtion t>f 
fieopiajdiv 111 the I tlui .ition.d t urruulnm. .\t a later 
st.'ipi in llu disiiissniii 1 )|, {| Mill dwelt t'n the 
urpnit nei'i.'ssiiy ctf qu.amit.nivt' woik in peopr .tphical 
reseat (It, and pointed out llu- ( noi moiis hold ol stud\ 
w hieh tins oj>niis, 

hii l\'(li.niJ (iitpors spoke of the {>osition of peo- 
grap 1 i\ in nl.ition 10 olhei sricme subjet ts m the 
St liool cniiunkim. He .idvt H'.ali tl a tonise of penti.d 
seieiu ( ts inoH iisefn! tot a pemial edutMtion than 
tire tiepininiips of he. it .tnd liplit and the l.iws of 
chi mil d .utioitjni pnpils up to ilu .apt' of sixtt'en. 
\ t'oiiisi 111 pi opr.ipftN foi .ill (tnpils up to ih.U ape 
woukl d i!u sanu turn' pti*\ide ihi' nnifvinp ptinciple 
for all the K 11,'e \voii>', hiinpinp it into rtkilion with 
the .nhvili's lU man \tlet sueh a eonis/ \\ wtaild 
fu' tt.pi.dl\ I 1 \ toi )H[pds to s|n < t.dise in mullie- 
niatii's. pin su s ih.nnshc. 01 peopi.iphv \t j>H'sem 

ftv re tl nils 1.. Nr a p.ip m pi opi .iphu .d teailiinp 

lu'lwtiti s< howl ,nid uin\«isi(\ woiiv. hi'taiis. (t'w 
srh'H.ls line pt opi ipln tenheis e.ip.iM*' of t.intinp 
tiu' sidni t t to ,1 St in<! n vl etjuisalent with tlu leaebnip 

ifi elu I nisi 1 \ a nil ph \ sj. s. 

Mr \\ H Iknkei dep, ee.iti tl till' tt nili lu e to divide 

Sllulies 111)0 w in titphl Comp, 'll f nn nfs, untl insist, d 

that lire teat iunp in pt'opr.tphv nuisi he pivtn. not i»v 
the lAeienco master, fuit b\ a peopraplr) specialist who 
h> bU iraluln^^ i 5 htud to hting out the unifying 
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of Geography. 

inlluent'i o) the vuhjiti. (uopiapitv seivis to unite 
the two nutin pji.nips of suliju ts, nviiniMl st icnces arid' 

' iunn.milu’s, .and tlu i- in lies its pi tat * ducational 
1 \alne. '1 o iiunitt the sju ei.dn.itions is the function 
td llu pt'opi.iphv tt.uhei. 

Some cd the diflienii It s ol piiiinp adi qii.iti rt'i ogni- 
tk>n id ptt>piaidi\ in tlu uiii\tisit\ cutruuluiU w^re 
poinit'd tail h\ 1 >1 . Iviidniose IhovW) d he 1 ipici diVi- 
t Sion of vtiidu s into tile tnniil(>, o! alls and science' 
Is only slow !\ )>ti,dsinp down, .nit! in i oj isi quejice, 

' pet>piaj)h_v has .t fiplit 10 find its trm po-ition. ’Hie 
' peoptapiu'i h.is .1 dt fiiiiit outlook, niui his subject iis 
file same, no m.itft i in winch l.Kultv it is placed, 
riu nanmv toiitiption t)! seieiu 1 .is hrinp tordined 
tv) tlu so-( alk tl n lint al si u net s nuisI pne'w.av beforo 
p»'opra|)lu’ t'.tii lind .ulequaw iicopmhnn Mt.mwhile, 
the ptavliea! h suit of divuiinp know’ii dpi bv a rigid/ 
line ol tlemaicaltoii is rt fit i n d m th.e diliitull task 
t>f pivinp si nd/ ills ol ptopra[di\ the wide outlooij, 

th.il tlu; sLibji 1 1 rei|uu ( s ' ; 

]>le,i tor tlu v.iint of pi opi apln in bistoneal studVo 
w'.as m.idi bv Ikot K k llaniMv. He tomplained 
ol tlu non-pt wpt ipliu .d allilytii of m.uiv lusturians,.' 
ant! titpid ih n ' '■tiulMils ot liisioiv sluuild 10110%/' 
touis<s in pt opi tpln, Ihol 1 . \\ . (iiej^,>iv, in eni- 
ph.isistnp tlu siiemitii b.tsi., peopiaplna thought 
ih.it it shoidii bt' uu kufed in llie scu'iiet' f.uiiltios Of;,, 
univtisitiis, hut did not tlisjj.u .ipe its uu lusion amoii^' 
.iris sidij, tMs W Ink' ihiit has bt t'n inneh improve- 
mi nt in pi" opt .ipbic d ithac.tilon in ‘Scotland in recent 
veais, lilt' subjt'vt still suiTtis fiom iieplet t and failure 

to f.ike its dnt' j.onion m educ.it ton. 'I’ins is 
notewoitlrv in s. oind. irv schools. Hr. I'. Morf vPatS ' 
htipt'fnl of tlu* ]>osit)on of peopraph) in 
stluxds. and (j'aoti d lipun s to show Ihe inereaS<^ 
numhets r.dsinp .ativ.uued .v ork in the subject apa 
t.uiphi bv sp. ciallv traiind tcaihers. Prof, J, A. 
(rreen n pretted tliat much -chcHM geography 
‘ above Iho heads of pupiH, tlie teacher nnt.m- 
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using Vords and idvas that b^ire no ndation 
j tut) inf'ntal dtvciojHut'iii of rho childrt'n, ad\o- 
Jttfd ntore attrnliiui to incduKls of })i< •.rnfjn^ \hv 
nA.ttin' of gH>graj>l'i\ . 

Among niany a^p('(■|s <►( tliL' siibjiat on wluth (^oit, 
'0('d(^(•^ tuiulu'd \\a> ilic ncct'svH; p>r hnvi-l, hn 
"tliitenl and tfairhor .dike, in oidia (<> hro.id’Mi i)m- 
,«nd bring (lu- study oi grttgrupln into tout h 
with rculitifN. t inograpliv ihat lojjrd or (*\in 

on inup> was u^ lit. ’uss a. ani !iropolv»gv whuh 
fe|)endcd -solely on skulls. 


Centenary of McGill University, Montreal. 

|V/rc(«n,I. l ni\(‘rsi(\ of M(jniie.d, width has jUst 
been i'ele))raling ilie MMiO-narx of its founda- 
tion, has shown of lalo a eapaiiix for ailraiting 
prodigious benofat I iofis^ stub .o. niro will o\nn> tin* 
onv’y of Irss fortunaU' instiiufions o\on in Anuaita \ 
gift of J ,(KK),oo<) dollars from l h(‘ ( ai ii< gic ( oi p« nation, 
NcU' \'otk, "in rectignihon cd (he noble and detutrd 
sofviee and saerihee of Mi (till towards ( anada’s j)att 
in (he (ireai was followed h\ suhst i ij)Uons 

last \(‘ai- l>v cili/ens td ^^on^!eal and gtatlualo- 
amounting to more than 4 .<h)o,ooo dullars, a giant of 
IgKX^gKX) dollars h\ ilio Ouehet I’loMittial (lovein- 
nrent, and la>oo,ooo dollai s forniedaal eduialion fiom 
the Roi. ka h'llei lumndation ol Now ^ oi k lo ft w 
inblitulions lias it been given to reeov* withi.i a slioit 
Space ol time suih magiiiliient iiihuies fiom sut li 
various sources 

The I’ldveisilv W lx loundrd h\ (he Hun. I.imi's 
McGill, a leading miMiii.ml ol MoiUreal, whu died m 
1813 , Among the jniiuipal t\t‘n(s ni its his(oi\ are. 
llte opening of llu' I'etc-r Isedpalli Muscairn, iKSj»; 
.Opettiitg of koval N'ldonu Gollegf, foundisl and en- 
dowed by the lale Lonl Sliatheona as (he Women’s 
DefiartrruMK i»f the lm\ersit\. i.'<<iu, opcaiing of 
Macdonald (mHi'^e, fomultd and caidowcai bv (he 
late* Sir Win ( Mardnivild, uududing the Sehool 
of Agrieiill III e. Siliool hn deatdieis, and Sidiool of 
Hotisi hold Siitnu, ni "7 , gih*^ of estales valued at 
I,ll 7 d)p) d'dliis h\ Sn Will C M'ldouald, and of 
i,c;oo,of'o dollais hv vai imis donoi s, ( hudlv Mcinlioal 
citizens, inii 

Of Gill’s I w o mov( iniportani juofc'ssional 
si'hoctis die Mt'diial ,md llif b' ngineca ing, (he former 
will itsiMt suoii 1)1' able fit lelohi.tti its eentenniv, its 
first scxsjon having been op< n<'d In the Mmilit'al 
Mediial liisiilulion in Novenihia, 1 X 24 , ICnginecTing 
courses wric hist esi.ihlished (hiitv yoars latei. The\ 
are now organised on a svstem thus deserihed hv the* 
principal, sli .\illiui ('uirie, in <in address deliveo'd 
at the ('ongie-s at ()\foi*d la'^t (iilv : “Four academie 
sessions of foimal instiudion, with llie aeiompain- 
ing lat)oiatni\, (Ir.iw ing.-room e\( reises, and shoj)- 
work, alternating willi tliree sumnu'ts of jiradiial 
OJ^perieiii'e in some liranch or hrancdies of (he woik 
of (he Student’s fill lire picdession.” Among reecmf 
developmoni s m the advanced cour.sos in rluanii al 
engineering is (he provision fot inslriKlion in (he 
tefcbnologv of iho yiafxT indus(r\. for whieli the 
Oovenunent I'on-.ts IVoduets Keseareh Institute, ad- 
jafCttt lo (he I'niversitv, alTord'. synTial facilities 

•T*r''*s- ■ 

Canadian Insect Pests, 

I N the J^eporl of thc' Dominion ICntomo’ogist and 
1 Consulting Zoologist for the years nji; jS llio 
late Dr. C, G. Ilewilt presents a record of much 
^jP^Cwork carrii^d out on behalf oF the Canadian 
the . under review' 


! the w^jTk ol conUroiltng ilte brown-tail ItKHh in Nkiv’d 
j Siolio and \'ew' Ururiswii’k is rigarded As satlsfaOr 
' tors, hut it is soltdv due to the lantul scouting foT^ 

' and destruetiiHi ol, tin' winter wihs dm mg tjuC'h 
I wintei. The eontiol ot several indigenous iidci'ts Ijf 
I I'eing alKanpiei! Itv means o! ihr mtiodiidion anil 

disscminaliou of (iieir parasites. 1 h( “ imiss< | sCale “ 

I is 1 irgi Iv ptesed upon li\ the piedmou^ mm //(’?hF 
vario/dtw utalus, and ctdomns iil dw liihi h.iso breit 
liheraled in infer Ird oia hauls. th( lo(nii' of tho 
lAprriment will lie awaitial with intrust I ht' cab*. 
h,'ig» loot maggot (onlinucs to evteiul Us i i\ and 

r.ot onl\ was the s.alue ot tailed lidta^ni'i 1 discs 
agoin deinniistuifcd, but promising lesulls '\ < 1 e also 
oi>iain('d with I'icblor id«‘ of menaii v A u-m.nkohle 
an«l (“VU'nsi\<' outliu’.ak of the sugai d>»M‘t wrluvonU, 
//u.ufcgr d/du (i/iA. oecmusl in ilu' lb lii i*‘ I'lovini f's 
'The milliiMis of migralmg ealeipillais uuiscd much 
alarm among the farmeis, luit, .is usu.il, (he\ eonfuied 
(licit attt'ntioii in (lie tlcljs (o weeds, and the onlv 
eultivatial craips atiai'ked weic garden plants. t)\ving 
to tiie iruu’asing pu valence in maiu pails of ('anaila 
of insects allecling livesfotdf, special .iltenlion is now 
bi ing given lo fliesc i>ests. m eoniumtion with the 
lle.dtli of Animals Hramdi ol the D<paiimen( of 
\grieullure. A joint studv has hern enlired u|)on 
with refia'Cme to llii' hot-llles of hoi scs, and many 
new' f.uds ha\a’ lieen dis(o\eied relating to lliidr llfe- 
histoiies from the point of view' of puweiifive 
measuu's, baitomologisls will also he inleicsled In 
iIh [dans ol an mulia-giound iiisii'laiv whiih are 
apoended lo this U’piut. It is- hoped h\' siiili a CoH- 
liivaiiK' lo o\(‘(com<^ the dilVieullits in (oiiduding 
investigations op sod-iii fcstliig inseris, partii'idarlv 
during the higli tfMupiialuu vvhiGi fitmaiK in th^ 
summer months. 


University and Educational Intellifjencc* 

CwniKiDc.i. Dt. O Inehlev, St. jolm’s ('oll'-ge^ 
lias 1)1 I'll apjxiinP d assistant lo ihe Downing piofessor 
of medicine, and Mr. (.A Wrirhiii ton, ( Inisl's ( ollege,' 

h. is h< en ie-af»|ioin(ed (lemonsludoi m medical 

i. niomologv . 

(iivsi.ovv. 'Ihe I niveispv C'ouit has apjioinletl 
Dr I’luv A. llillhouse (o the John Ividir chair ol 
naval au hiteci ure and maiine r nginec i ing in suc- 
(..vuon to Sir John Files, reiiud. I’lof. HilllioLise. wnh' 
a|)|K>inied in iS(i8 the lirst IvuropiMp professor of 
naval archit»vture in the ImjMa'ial Gnivusity ot^ 
'lokvo. Since U)07 he h.ts been the i Im f naval archb 
iMt to the b'aiilield ('0., (iovaii The (a.iurt ha.s also a 
jMomoti'd Dr. William J. Cioudie from the Iim tureship 
in hi-al engines In ilie l/iijversily to the newl> estadu' 
lished James Walt chair of the llieory and practice 
ol heat rngines. endowed in commemoi a(ion of the 
James WAitl c»M)tenaiy by the lni>tituLion ol JAigincgrs 
and Shipbuilders, (/lasgow. Dr. Goudi<‘ was b>rmerly 
ri adia- in the Cniversity of London, 

d he Universilv (Aniif has appointed Dr, O W'. (). 
Howe, lead of the deyiarlment oi elei (ideal slaiulards 
ant! measurements al the National Idusiial Lahora- 
toiv, to he the first James W'alf piofessor of ('lutiiial 
«-ngineering in (lie University of Gl.asgow. rrmii 1*104 
to 1*121 Prof. Howe was assistant proh ssot of e|c(> 
(liial engineering in the lmp*aial Colleg'* of Sciuice 
and 'fi'chnologv (City and tiuilds), South K» luingl'Hi, 
He is tecouler of th*‘ Knginerring Sictioii of the 
Hritish Associ.tlion and *‘ditor of (lie /uu/m 
Th«' iKwv cliair waas one of Ihose endow rd bv the 
InS'litulion of Shipbiiildets and Knginocrs of Glasgovi' 
the James VVatt cenbmafy. 
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Calendar of Scientific Pionews*' ^ 

October 20 , 1896 . Francois Felix ^isserand 

I'r.anin.nt anua)^ l-reueh asuoiioiner, of 

Ki,, J.a his rint aphis in inailioit'anicil asiiunoniy^ 

liwi.iiKl I” Op'iviiory. by 

|,..^,r^!.•r, in ..S7K su,».t.KI 10 l-is.-iri.-i s a»tr ^ 

ih,- \.,i<.i'iir. ol Mi.Ti.i-', .iOil 111 nS)-' 

MniKli./ . 1 , ihr.Mnr nf ihc ul.^crs iloi) jt lias b^n 

S.JI.I lii> ■■'liaiu' ill- Mr. iiHMue O l.slr ^ J'l 

l„ > 1 , 111(1 l.r>a.' Ihr Mii.iiiiqiir I Ae>lr I'f l.ap lace^> 
October 20 , ISM. Charles Carptnael died, —A 

f. U.nv (.1 Si. jam's l.<>llr>;r, C'jniln nlt;r. k'T. n 'writer 
,,f in .,1 hriiialii.il I'.iiirrs, I'anmiarl >< Ulr.l in ' 

III iH~i, mill hi'i.iiiir lir.nl "f Li'' ( .madi.in iveaAw. 
vt'vife. Iti he Vi.-sidoMi at ihu ( anadian^ 

Knva! Society, ' , , ^ - 

October 21 , 1886 . Frederick Guthrie died. 
in Kiiulaii.l ,iiul (iniimin .is ,i . tn iiiisi , (, inline 
Ins .nieiuioii 111 l.tnsi.s, I.ei.iiiir pr.il.'ssm' at me 
R.n.il ('(illif;.- Ill S.iriiir, and in i.s;^ Kioh the miltit- 
tivc ill jouiiilinV Bhysiisil Sorictv 

October 22 , 1871 . Sir Roderick Impey l^urchi^ 
died. OriinnalU .» inilitat\ olfutr, MnrcliPon b^gan 
his ,m.r, .IS a m il, rf Minui .n Hu ar,- a ih.r y. 
\ m.-nl U>-'.la;'.al ohsrii.r, In- naiiir is especially 
associated with the Siluii.iii si spin, mill .Mill ibc 
p,.,,l,,ri..,l -ur.ri a Kus-i.i II. toirsh.a.n.eil the 
iiisioviai a u.'ld 111 Misii ih.i In f.Ss 1 " 'UneedMl 
Of 1 ,'t Hnchf ;i‘. vIimtIoi of the (uoloAii.d Survey or 


M,> I lini io\. Wiinttr of Ihf fooo/. ].n/( otfintl 
hit till Si M iMKN.fPt t Or tilt l>fst (‘SMiS Ofl Kltl- 

.shin’s ilicniv, wi'l U'VM {"'> li<'tinc-> nn " i\<d.ilivitv 
nt Hlikhuk ('o!li{.if, l-Mihr l.an-' 1:, V'.q, on Mondavs, 
.nid ^1, at 5- sXdmi'ssion i" frM, without 

ttLlsCf 

Is ti.nnMlioM With till' r. in living < Kpo ^ .Il lln 

Ball* I'.' a Volyt''dnir, a lilin sliow ini’ ‘ Ihr Maiuifac- 
hiirc <d ^^w^|^l|><t in < .in.id.i fioin Sl.ni<lm^ 1 iinlx i 
to I'lilphirl Sill it.” will h. div|.l.oc<l uud* t I 1 m‘ 
tiuspu I s of I hi '! ft hni< i! i i<*t» of the V ipi r Maker s 
AssiKiiiioM of (,ri:>! Biil.iin 'iiid In 1 . uni on MtM(l.i\ 
ncHt, Ocfohii .14, ir 7 i,s k Adnn^^ion is Ip'c io | 

all intfp -!( (1 in iha [m|k t u .alt s. 

llli. (list Repoil ol llu* Biiusli Association ( 'oin- 
initttf on liaMiniLf in ( it i/en‘shn> has hern puhlisfiod 
in iMMipIiltt Jonn, and < ui he olk.iinfal from ill' 
Simp I ii \ , lo Moit'ion (audrits. S \\ 4 (suialf t ojncs, 
each, os pM- fit>/«ai. ’,/. pci handpd). I h< P |K>rt 
con tains . I il' sillihns of a l< \t-l>Mok “I ii\K^. VopI 

V\ lion’s sflii'nic l‘-i otp.uiisin^ n pioiial siud\, notes 
u( 1, .1)11. on p n.ional suiscv. and sihcnifs pvt fiain- 
ini; adi'pt.'d in sona i onnt\ count d sthtn’ils 

|\ (.Ithi.nioii o! the tour hnndptiili anni'pp'.iry of 
( ‘.iinlti tdpa printing a tliniit-r will h^• ^nen hy tlm 
Vit'c ( liaiaallor and ilm ‘^muIus uf the Inui'rsitv 
Tress on \oP‘inl>t‘r to in tlic icdl of ('oiitus ('hiisit 
('olii^t. It is sLUnd Ml the I nivMsitv (kdcndai th.it 
the rights lit llv I'nivirsitv in ii>nn<‘ition with print- 
d.Tlt' ifoni hut the acquisition of the picscnt 

‘.in* of tfic I’p ss fK'a.ni in 1 70.’ and th'* ( roction of 
^ the t'Mstlnp huddin^s ui 1S04. M'hr huildinj^ known 
i,s tlin Ihll I'p'ss, whuh l.uf's I lumpiugton Slrrft, 
was (oinplclr d m iSp’ from imM of tlic tun<K 1 aiv d 
tn I'st.ddi'li a in< 11101 lal lo tlic xoun^ci VUt. With 
reference Ut the eai U date at whitii tlu rnlvershv 
acquired |.Mntin^ iiphts. it is Interesting lo note that 
it w.as onlv in iq;!’, about si\tv >cais prc vioush , 
that Wilhnm Caxton set up the first printing press 
in England, in the prccinctj. of Westminster Abbey.- 

J<U. 2712, VOL. .108] .'C 


I geology at halinhuiel) 

October 23 , 1841 . Johan August Arfvedson died.--r 

t meinUr of the .Sum kliolm \iadvnn of St ient^ 3 , 
yrl\edson wioie nun h on miner iV, uu! m IS17 
,,\<‘nd the metal lithium 

October 24 , 1601 . Tycho Braho died. Xohlc by 

,trth .mil lull hN mlaiiliUlM. IpIu. aheualed hlS 
.mills hv Ills d<-solion to astioiiunu, tail secured the 
nendslup of iMeddid, King of l>(ianek, ss ho^^UVC 
lim tlu island ot IK'U, and enalH'd him to biMUl 
he most spleuflid ohsiioatniN s, en lleie for 

vvfMils \e.,rs IsJio and his .I'sistaiits i.Iisf-t \ ed th(? 
:i<Muens vith aii eniKiM hiihe-lo unkiuasn j-rotn 
A.nious .aus's, in ly,; the ohnsaiois w.is aban- 
ioiud. aiul iN'ho migraud lo I'lague, w her. Kepler 
(jfM aine one of ids ,issist,mls 

October 24 , 1655 . Pierre Gassendi died. fbiH)- 

K>"iaii, uhilos.iuh' r, mai iu mate lan, and astionomer, 
(.assti’dl was .1 j'MWosI .U ill. tatiedial at l)igne. and 
in if) 4 ^ .uiepud ilu 1 liaii ol maila mains m the 
( nllege Kosal m Ihuis, wlan hf- en)iise.l .1 I'uiopean 


Men ur\ . .. J 

October 24 , 1873 . Frederick Grace Calvert died.— - 

\n assustant lo < lu-Meul, <m<l afteiwards a manu- 
I hiitnrer in Mandu-su,, (.ihert laitied out mnily 
fhernieal lesendu-s, and to Inm is mainly <lue the US 0 
,,f eaihohu ai id .ts .1 disinffataiit .md tor lherap<‘UtiC 

^ October 24 , 1892 . Robert Grant died. I hf‘ author 

of a \alu.ih!<‘ liist.n^ of phssical asttonnmv, (..lanRln 
iSy), siuuH-ded N u hoi .is |)p>ft‘ssor of astronomy at 
Vdasgnwa Among Ids labours was the < omptlntiiMJ 
of two (alalogues of siats, one pul)rishe<l^ in 
taining 11415 ; stats, and the s^eimd, put)lished in 
eoruaining 2 i 5 t> st.ns. ' 

October 25 , 1647 . Evangelista TorricelU 
fust to demonstrate tlie pressure of the .'itnm>Kph^ 
and the inventor of lh(' b<noineier, K>rriceUi' alvCT- 
the dealh <>f Grdileo in 1(142 b'^arne nitilhefiiaticjdg^lo 

j. (He Oriwid J>uico oi Tus«:4ny.^ , V . V h 



)eTOm2o.l92T] NATURE . a6i 

— — _■ , ... '■.. ' . - c ^ 


^ Societies and Academics. 

P\Rls. 

\ Of Scitnces, Ortul.r, M Lr^.n (a.i.-n.^nl 

ht^^chair. J. CosUntin • \ipin.> l,tulo^v . U,, dukIn 

'it W),- \u\i^uy rirnrotHs /'. n j>[ ikUm rd hv .tn 

-A. Rateau- A n%vv ludua-sutu nur 
i dfvcnlH'd and li^ar, ,l Is snu.ddf ujd\ foi 

5|i' ifil \\ (>t k iti \\ Iiu )i ihf Cdsf ja>l itj (ir'.i iin|Hjtf- 

IKTinits an ad justini’ai ul ihr stnu lo 
[ \oth nt a turn, \sith an .ihsulunK s.ij. hw k d. 

'll iiud : Noiidinnar parlia! dlld n ntiar. caianons cl th.' 

. >nd ord(r o( ihn <dlip(u d u,,* m 'Drouin 
;i Ution lea k. lataKtiKU (d u'n!nni((*d aI;;(M it liniv 
) Cahtn A Mt•^\ ama! )kul Ihr uv.‘ of an 
\ cuated ri^jd on\iii)pi (sh, < t a'liniimnm ..na u(w>d<n 
ai(‘\vtM-k) is sLii^^iMtd in placr of a nr^naip/td f.ak 
o'l) filk'd \silh a_ liklu f Rode* 1 ),'i ^ iht 

,11 ih <'Xer(i^(“ an injliKaua mi ihi l(»rinatu)n u) smn 
.l.A-,? - !• Perucca d t,a \ nlia alha; a xamann 
lid in }] 1\ 1 a M‘l i< d ka {III v''" >( I j )}( s vt ai 1 im] in 

,li:dC'd Zn } I f pk ( \1 \ 1!^^. ik | 11^, ,nid Sf> ] {lik ih, , x. 

H r mic'D Is’ with ! h< Zn . I i ^ i < u i pli * I >« in k ^ *n 
l-klil. 'J'liiaa' w (vnid app( ar To k* a \ - dla i 0 . i i in I fa 
^^encn of ^a sujMaiicial Ia\M, 017 \<di fm 
1 1 I H W .1 ( ci' va[ H Mil ( ' \ < 1 Is in ) ■si M (, I d n 1 llin »)( (■ on 
*11 V n(t a_ij< s, !)u( 1 1 in ( I i i < t of o \ \ u( (p cv ( n w In n df \ , 

' vcrv in. ii lend \\ Ciiric I hr adion id tin inha- ! 

{ rays on ]>hospiioi ( sci m !■ \iio!dini^ lo a '»<rn( 

Ih 01 V (d !\'(<, and Lukiadi, lhaat slioald |h i diniinu- 
'‘>'1 in llic inl( nspv o| Ha \a.,\s irlhti«*d hom lljr [ 
I" facn <»( ri (i\stal of miIik Idi nd'' whtii infia-iM) 
diation is allowid to f dl on da fur oi ih, (a\sial. 
An OXfHTinicnf lias him in,idr I,\ (h, .nilhor, uiih a ' 
ojsitivn rcsull. 

\\’ \sii i\o I o\ I ) ( ' j 

National Atndcmv of Scicnct'K, Ihmrrdinps, \nl (•, ' 
■’ ). 8, Au^Mst, ](n>M (, P Merrill On hondi 1 

-d (.’liondnl u sinufinc uj nairmii.s. \ s(nd\ 
dll dj^tailrd hihlioni ijilo disius^lna i].,. nalnrc and 
iik'in of I hr (hm7(iiLil( \ \ Micht'I.Kon ; | {m vn- 

aj inlrrfniorni rr I lu iiiiitl inlrr fn (-inflnr is 

•sll^nad to ol)\ia!n thr 1 1 1 1 1 1 1 u 1 1 ir s nt DM i Hi aillJ 11^ 

iralkdlsni of ihr nio\Mi" nnro r \ A Michtdson • 
dl the piphi i(((in i f infm fiomr rnrilw.ds to asiio- 
■mifal I’ll asinv nil Ills \ opml on tfir (klnnnina- 
on idf ihf mhl! of C'lprha \ \ Michclson \ inmli- 

afii^ of tho rmolunp rnnior niidhod lor innasurino 
vHm-uv ol lii^h! W Duane and ^\^ Stenstrom^ 

I the K sM n s ot \nao s I )a!a .in* pi oy idi d loi (es(- 

d the follow inp (a) Ihr ( \is|, firr of a third iiim 
thf" a-kionp: (/>) i!ir sopaialion of rhn Miiiral ad- 
rptievn from fhn hnn of slioifr^i wa\r-!rno*h m ilir 
fi^axion sprifinin. nainch, llm vdino; (, ) (hr rvpi-n- 
etlinl iiDil (lu'orolii d irlalioHs lirdwo* u (h(‘ \itiioi)s 
les In till' K, L M. rti , srn, s; (,/} (),<• tflaliM* m- 
nsitlVi, of (hr rinission lines, and (r) the ((juations 
r the \va\(‘-I»‘npihs th.if ina\ hr drdiirrd from 
eoHf’i'i of fhr striiiiinr of .atoms and t ho nuu hnidsni 
radkitiori -H Shaplev and Idolm N Davis - Sdndios 
nfiA^nitudo in siar rlusirrs^ Xil Snminarv of a 
iQtonu'dric inv<‘vhp<,iti(,n of the oioh^jur svstom 
Ci^sief )• Boas- ) h»‘ inllnotuf of (nviionnn-nt 
^n^.clcydopmonr \ disrusvi.ai ot sr\(Mal setics of 

it^C^ritions rrsLihino appareniK in a ( onfirm.ilion 
conrluslon that ( ru irorinn nia) (oridilions jd.'iv 
i.luiportanr put in tlir dcdrrmmation of iho hodil\ 
Ttn of lhr> adult. R. 11. (ioddard ■ 'I Iw' fiossifiilitirs 
rockf-t in woather foinastin^. A disiuss'uui <>f 
rocket ns n nmans of irnlisinj.{ tin- condiiions 
sir^e for olitnining hi^h altitude data, and the 
teKi tip Vfhich the conditTon«i n^cf&sar\ for ^ s«tis- 


factory rocket mnlK>d ha\c hccit lealised - t'. HArtii f 
Note on a pururnatic nuthod ol moasiiriiij.’ \arialUm 4 s., 
o) tlu* acicler.uiiin of tit.i\it\ - C\ Bams. Note im ' 

lorsional inoasurruu'iit ol ^.^tl.Ulons of itu' notclnra- 
!)on ol In nU( i ha 1 lu r uu'iIuhIs, -- 1 ) II Canip*- 

bell i lu prnus |>oi(\viuLnn and I's o lai ion ships 

Books Received. 

I he l-iv-itioii ol \(nu>sphrnc \iiiopin. 1 ?\ Ih. |. 
!s,no\. (( lu'iniial MvMu>j.ti aplm ) Sorom! idilion 

l‘p xiitu'i tl,oiidi>ii. (iuini\ ,md J.ukson) ,\s 
in t. 

Rmksaiul i’ossils and Ilow to ItliiiliU I iu ni. {'.\ 

|. 11. (dahtirr. I'p (1 midon . 1 In ]'.pw*irtli 

IhcNs.) j N. i)d ni I. 

Nolrs on Inoi panic (.hrniisfi\ Im I'di si -A r.ir I mi 
vcisiu Sinilonts. IU i'jol lA j-Vaiu i:». I'p. wii + j-tt 
(Ihisiol • |. \\h \i I o\\ smit Ip l.ld ; IuukUmi .himpUin, 

^ .Maish.dl .ukI t o, l.nd I H\ iul. ml. 

Anslt aiasi.in Xiitiritn I'Api'diiion, rpii 14. undci 
till I i-.ulMstn)> of Si} Douplas M/iws(mi. Si imitiln 
R<-p<M(H S< ru s t . /oolopv .md luMain \\d. tu 
r.iit t. I’oImIiii.i I>\ 1 )i \\ . Ik fk'idiani Rp* 
K'S r plalos 10 (S\<]ii»\ lonitiimirii I'nidinp 

OOiir.) I/., 

S.lrilid Rooms in Soniijsi't l>iaU(.l. ( I he Smnci • 
s( I I’olU Siilfs, \o f ) Tp (ip (I ondon Smurrsid 

I'Olk I'l t sv ) I \ (),/, ml 

A I’raciual li.mdhook o( Ihitish Ikuds hdind hv 
li I. W’uluihy {’.ill 1.0 rp -57 ys ■ (I ondon ; 

it i'' and (<. Wiiluihs ) 4'« nj ml. 

I'uMk al ions o| tlu [ ni\»isti\ of M.imdicsirr 
Ifcononm Sri i< s, \(,, p. idiadimp Ikdiip a 

/f/Axinc o| the lmp<M(anl Kcsi .m lies on ilic Indmhv 
I’uhlislird (Iminp lln Ni.iis ’o R\’ A. | 1 . 

Hippiiis Pp \ii-} 1^7. (Mimhistrr- I nivcisily 
Priss; I ondon ; Loiipmaiis, (ir<cn .md ( o.) lop i)d 
m;l 

I'ilu ^(als of Idciiruilv I he Mniioius ol an 
I Idmfnral l'.npim<a, D\ I'lol J, \. l''l(tmnp J'p, 

I \i I 37 ( I plan s, (1 ondon \Vu di ss Rn 1 (d.) 30s 

I 111 I 

I 'Ihr Kuldli' ol dir khim ( hiiidu.d Sn.iii^y in 
j P( .ur and W 11 lU \ ii loi 1 i fi hurt I’p -’ 7 '^- 
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1 Pp. c (I ondon If I'h nut th Withmhs ) i(>'^ 
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' \n I nt r odiK I ion (o <)ipani(' Choniis,(i y. 1 >\ f) Id. 
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j \V< .dt!i t)f \alit»ns Hv l)r \tlain ‘smith (Holm’s 
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\k)I. ? l*j» xxwif 5t)2 \ t>l. ? I’p vit .55-'. 
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Vol, 2. P[>. \ii f 220 42 14 - xi. (t tmdon (• lh 1] and 

Sons,, f Jd ( 4s, O.'K h vol. 
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Motor I'lir tui'l K \h itiif K-io). Olviri|>ift) 'J' Cl-irkstui 

(Vi|,i‘ (a (i Fiu I lor < 'oiiarif'M'in I Vi lin-I'*, -W }) W illiauiwin 
li'iiiiru'' J)t'viiM‘K lur ( 'ofii ilii-rf'iiil hu-l'-s. 

h'UHi I J , Ol To«» ri ‘Jl. 
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lliirlyi- !(-i till' M' iMirt no lit 1' tin* Vnriiitn>nM \'itli Kr< nin-iK-y 
of till' (’nfi(ioit\ find KITortivi' Id •ilstanoi' of a ('o«(h-rHrr (‘-> 'Dip 
riiiiiiTiiitioM of l•lntll ('itpacitv KfTt’< tn III \Ut iimtiiUf (Dirront 
MroU'‘i''i K (} H fvt'iM* An Automat 10 A'oltii«o Ki triilator ; 
Vrof \ M Honan V Tlio Flow of Vm-oiis laquttD tliri.u/fh .Mhjfhtlv 
(’niat'al T(ibi''H 

Tvhtitmion (i» Mkikmio KxdTvi Min, j^t 6- Itr W. lIoflPnlia.in, 

,M I. An Mailt ninl Di D Ifivrihon Kl.>n-iith ID'poif to flip 
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UOV/>tr. ()( milut Jl 

Issfifiijox 01 Mmhivimi Kmii-oiiin (<»r:i'Jii»t<v' Mn-tiuyi at 7 > 

U F l,i>:lit 'rhr FPli ii'/it I tiliaifiori of iMtonrii and F.Irotno 
P<iwi r III Fiu toi li H 
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TI'F^I) W. IH loni.u ‘i"! 

l{of\t SoMirr or AIiouim (Mcdiniu' .Soctloni at .1 )0 Di U’. \V 
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Infliirihi' of Ki:\pt on African Dciitli ('«’rc-monip<A 
Mo'forooiMl Mix I ty, at K lA - M riiuin I’n-jinratione (<>l tho 
fiiiunil Adoption of Town I'lanniny 

* II FD.VA’VD 1 >'. tlCTonrn 2d 

Hi AIaiii 's UoNnur, MronML Sot irTr, a' M T>r (’ Smy^'r 
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1 U'lnTHi a 
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FUn Mis- Miii'kindc! Individual Work Alia IJottiiil A'oi- 
tu'«l (’In irtiatioi) 

r.urcT I'.M’iiMMi’oN SocrtiY (at Iloval Soi-irtv noonisi. .at M 30 - 
P F Ninbotii Lurlv KclntuMis id Ky'pt, Jlnbxlonln, and 
.S VI la. 
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Iiutteo on Sontt’ Atlon uf Alumiiinini 
llOTAt Miairrr of Mmiiisi ( Fpidrmiolo'v'’y and State Midu'liie Sec* 
tifiiD, at .X Vres*'U(Htion of Jenner Med.nl to Sir Shirb; MorpHr 
tij tlie I’leMdent 1.. Q Haydon ;n Wild Wodents 

in South Africa, 
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tiKmns such as that of which the incorporAtlofl’ hai 
now l)con annoiniccti .share ih(‘ fcoling^ that thcti 
cxjsUncc iDiisl Icaii (»> nu>r(' ptcs'isc c|uaint;ilici 
uit]) t lie ( (UiJ it i^>iis liiidrr \\h)i!i tropii'al crops* 
raist'th *oi<l to tile provision insinuiion in tht 
inctiiotls oj iropHMl ,i‘,;rif ultiirc inou' s.iti >{.irror} 
than anv thiiii^ hitlaito nvail.ihlc lot those \\)iij 
wish to pursue a planlin;; caner. 

In this particular case (he inlhicruc ol the new 


instltuiKui will not be i oulined to the mlonv ol 
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Irtnidail. wiiich has oMcrcd tlic land letjiuKd for 
the rreiiiou ol llu* college buildin-s and of the 
re,sidencrs tor the le.ichinj,,^ stall. Jake siniilat^ 
tropical t'ollt'^cs alreadv esiahHsh('d by the I’nitcd 
Stales (iovernineiu jn Turto lvi<o, Hawaii, and 
( ls('v\ here, to whiih students aic attiMctinl from 
all [laits of Anu'iha, the ni‘\\ college may bt* 
«\I>c(t(‘d to (haw its students Irorn colonics olhr,r 
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A Tropical Collej^e of Aericulture. 

(‘slaMislunt ni of w ell-ctjuj[)pcd a^ricul- 
1 . 1 nral ( ollt'i^cs in sonw' of our more important 

tropcai coloniev has lon^ betni re|>ardcd as hi^dilv 
dt's tahli li\ men ol v sion to I c ioiind, more ofitm 
tinin s,)ii]u ;jf^3 willing to admit, amon^r the 
adn nusii.ihus of our overseas dominions anrl tire 
teach s of .! w ri( 111 1 iu'( m this (ountrv. .iinon^ 
plantcis ,il)r().^d .ind luisines, mini at home '1 he 
most s.m^uin,. and far-set-in^r .,(K(Mates of this 
pole V huvi' never nroed an mriKdiale and whole- 
sale Vipphe ution of tht' idea .\ll they have ven- 
tured to hope for, at least at the outset, has been 
^ho eslahlishmt'ni ol one such pref('rab]\ 

m the W'est Indus, to serve tin mads of oui 
West Indian and West Afritau coiomes, and of a 
secoiid, same when' in tht‘ tiofjics of the f)]d wojld, 
to serve ihe needs of our ('olonu's in Mas] Miica 
and .Sou I Ii-ea si ern \s a. Ihe otlu' al Intimation 
b\ the Secretarv ol State for the Colonu s that on 
September .m (he ^rnvermn^ hodv uf a Wb'st 
Indian \i^r ('iiltural ( olle^e, whii h is to work in 
ilfliliation vvitli the Imperial I)t‘f>artm<. nt of Ag’ri- 
culture in the \V(*st Indies, had been formally 
Constitul(‘(l, alfijids some as>uranf’e that at least 
one rnocty of the modest wish of those who eare 
/or the Kmpire and Its people's may l)e fulfilled. 

. Those ^ho have ur^ed the foundatton of insti- 
v' Ca J. V f ,.v .. 


lliau Irmid.id and from rtyi^ions bevotul Die, West 
lndi('s. if ina\ , indc'ed, like th(' Americati jinsti- 
(ulions alludc'd to, prove as imporlani Irorp a 
lionu' as from the eolom.d point of view, if the 
opporluml) be lakc'n to establish between life 
1 rinid.ul ( oljej^e ;nu] the aj^ ru ull ural se liooK in 
thiseountiv a |e(npr(H';d relationshij) under which 
Miidenls in the Letter are enahle'd to spend part 
of lluir period of piofessional siudv in IVinidad, 
there to leeeive pr,i< IumI iiisii u* Hon in liopk^al 
methods and to a((|im< j.imihanlv with liopiya) 

( ondilion-s 

Ihe' impoitanee, Irom tlw' Imperial point of 
Mcw, of institutions like Ihe West Indian AgTi- 
f Iiltural Cadle^^o promises lo he more than aca- 
demie Ihe exisieue e ol sue h (ollc^es ('an 
scare elv fall (o furllier thal im rease in the output 
of cultivate'd tropical raw materials whieh is so 
urgently e alk;)(l f(,)i in Ihe interests ol Die h'rnpirfi, ' 
'Iheit iiilliieiK'C mav m tune' even le.id to that' 

lullei under.tandmc: o\ liofiic.il piodue.ts, b)' ’ 

those who handle Du'm in this countrv, which' 
so j^reatlv to lx* desired. 

I liere* Is a ('eilam fitness in Die e ircum.stnncc 
that the first tropical a^^ru ultural collepfC tO be 
founded m (he I'anpiie' sliould <nve ils existence fe:> 
tile initiative of the W'est Indies, whiidi include 
some* ol (he oIde‘'t of our t'olonial pos.sessions, ' 

I heme will he a widespread desire that the success ' 
of the lU'w institution may equal that attained by 
the similar co!let,o*s establislx'd by the HnvCCn*' 
menl of the rniled Slates and he; such as to lead 
to Ihe-, foundation of institutions of the same kitld 
in thobe other overseas possessions where they ittrc 
I e^uired. 
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Cellulose Esters. 

<'/ ('clliilose J\slrrs. 
K\ 1 . (' Word.!, 

SllLtL //, ( (illo)l i*p 


/v ftru , \ull Ilf n , ]f) \C(i 


P.iil 


(In I <*11 

') 1, part t, 

f \ \ ♦ »o I 

)({ds l*p. 

p A I'lhiLi^e iheory , 
I'nrt .|, //ji- 

;;o‘> (l..,ndon; lA 
1 ) (o/. lo.s. lu-t (liv* 


"si/ 


{'P 


1<)2 


Ox Ml 1 On-; 15^’^’- 
}'ra< fl( 11 P}), , ;i 

iorif ill J )i‘ I'rlupnn lit 
fAifl .s^, /;/./. Pp 
/ 3 nd i‘ . j\ . Spi )(), 1 ,id 
parts) 

I { I'- ( lliN! \\ lio In a sip lit ni .1 pii ,i)lc (':d].'<l 
X toitli iht t j,(< ui.iiiori, “I don’t it,” 

represent s 1 j,. r , v n \u 1 i mninal nip on tlie jir st ini- 
piC'ssiOii ji!M(ii)(.d lo \(>I. i, jii live 

parts lM(i;ili\ tar loPust \oliiniev - i ('prt -.entinp 
lis/j if) of ,(( tn.il \\( ipld, .ind Jin '«iitiial)l\ nA. ioa. 
</t vahn a . ( IniiiK (I I he nupn snort n. det prnied ),\ 
Annoiin, erneni ntn) i'n late,” \vhi< h 
•*an and < oust j net iv «• ( oiu eplion ul 
pM nt volntm , .,iid the nine to 
na id. ntal statist), s udl n)<ikc a 
o the na re nu palophdi . 'I he pie- 
data litis in\()l\e(i indev- 

Itrr tleals Uiih file V^oilv ol ^c^.ooo 
in\oI\inp 350,000 • i etereia I's to 
U‘Chnical-s( lenlilp lit.ralnie. these hpnires should 
procliu'e a in.aal nnpu'sMon on the (‘xleriKil w'otld 
— e:?{teiiial, that is, n. the “uorld " ol (.ellulose, of 
which the author uill he .nilainud as Instrio- 
gtaplier , it not < at topi af)hi 1 , in. 1 ml. 

To the woild at lai pt and the 1 ' np Jish-speakinp 
world ni paitiMilar, ".dhilost ” has been lillle 
niore (h,in a nanie, .ind “esun ’ a .sj)e. iinen ol 


thr' atit hot ’ 
std.*) loilh his 
tite Work, the 
iollou ! Dr 
slr-onp appeal I 
paration of ih. 
cardsS; the mat 
irjvcstlp.dors, 


I ho present re sult, onK an instalment, is ovldohc'e' 
ol su,di lorip -susta im (1 pt rs( eraia e, of 
al>jlit\, ol loiiiapcp ijiid all liu- (jiialilK^s assou.iKd 
with moral entinisinsn) W jih llu' cvpinencc of 
a still lonpti tonnt<li.Mi \Mtli the sLd)j( etaTtatter> 
ue iiaM, tester] \ol 1 in rr pard to sv ]«•. ted I \ pical 
‘to[»ir,s’- to use a lavouiitc. Uiin ot tlie aiitlior’s, 

-and Jmd the inlotrnaiiun exhausti\(, accurate, 
.rnd, by reason ot sound rnethorl in iiuk^xinp', ■ 
readily ae< cssihk . 

it .should be noted m lepard to ttie jilaii ol the, 
vcork that . hajis. 1 3, < (Jn^l jtul 1 up sr . lioind \ ol. 
(parlj ], ot bo4 papes, deal with “ Lelhdose, ' 
‘Starch,” an.l Cotton,” and lopo-llitr torin u 
penetalistd foundation lor tlir niain suhjert, I lie 
trcailnirnl follous no pr iier.d sv stinna I ii order, 
lliouph the sections ai'e in iiiauN easts .m c\/insd' 
in lopuad st pmau t. , as, lor Lsarnple, the seetiou 
on ” Co-llnlose Analvse-,” .onlrihuted bv J, F. 
P»ripps, 

It Is (, U'ar that tite work was not [ilaniied ah 
imhif, but has prown as a (.ompilation and an 
tipplmnerate ; the autlu;r lias lontmmd Ins com- 
pd.rtion, and th<' aeirrtious o| eoniiibulors and 
collafxn ators have, bi'cn seU.'tod and inc orporaled 
Ifotn time to time, 1 hus tlie w.irk has c uihed 
•is .a r'oinpilalion , .in apidonitiale and aUo t on- 
ploinoi.ate: lor scat lua and ttihno]op\, absliar'- 
lions and uiditus, the essential and tlu' lri\ial <ire 
pul (opt ll). r, without ap[).i]tnt mr thod, i c. with- 
out subt)t duialion to llie puspistixe oi fust prin- 
ciples. 

Uns (lt>es not deim. l frt.m the pn.d \ahie of 
the work to tlie alioarK instruclcd, (la sjuiMllst, 


a barbarous tetinmolopy riuitr* remote from the i ^'hrulier id st letu'o or te(.hnt>lop\ , srekinp to in- 


pninar\ 


“things that matbr. ” \e\ erf ludt^ss, cellulose 

C.Slet.s were a dominalinp latloi ol the ‘Teat war 
and ” eellnltjse ” t'onnoles manv ol tin 
necessities and joys ot d.iih hie. 

It is tw itlt nt In !ni[). tsmble in .1 it \ ie\\ to t. onv e \ , 
eveti to the ti. lined mind ot the entuMl student, 
any aderumte dipest t)t the contents ol a work of 
rc.all) <ult)sv,d lanpt' 1 lin mtcmipt, moreover, 
would be pi .ihiittnis, lor its eharai Itn is that of 
an Colley 1,1. )p,edi. I . It has not tln^ aim ol a text- 
book, .ami .thho’iph the author claims that “its 
statemmits ate .timt'd at the mtcllipenee ol a swii- 
pathttic hum, in bemp, we cannot t.d\e tins point 
of view in (“oininendinp the book, for the' emotions 
are not louehed b\ tca hmeal rccorris and statistics, 
and it resjuires a sn rnpatlic tic temjx r.imont of an 
unusual older to draw inspiration ftoin a nniseum. 

Wc liave [uvpaM'd the reader bu a icsdl) spon- 
taneous tiibutc to th(‘ author in aclmwinp a work 
which has involved tw'cnly-rive years of labour. 
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lorni himself on the rc'Cords ol res^^.ircli .a Tech- 
mc.d dcNelupment to date. Such reside rs of 
< ntKMl liabil will melhodis(> tfic malti r in %(‘ad- 
inp, whereas tlu genet. d naeJer or student of 
science' or ttejinokipN N^oid.l r.ipiclK reach dis- 
eouiMpc mc'iit ,md mental indipestiun. 

As a woik to be rvcopnisi'd as a stand. ird book 
ol reference- it is onl\ rip'hl to examine it as a 
liter. ny produ. lion. The author's mentality, to 
use his own word, and style are reccalcd in a 
prolix ” Annouru cinc ru aial IFcdac e,” occnpving’ 
SIX closely ptmled jiapes. Opposite tlie Inst page,' 
on an otherwise blank shm^i, the author has 
[irinted <i threedine exordium : — 

"Weak for the night 

is coming, when 

M.ni 's w ork is done. ” 

J he punctuation bring as reproduced, and the 
middle line* in prominent type, the effect of the 
paraphrase is confusion and shock. We remember 
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I'ersc in the “ I’liraphrases ” of the l.'.l'. 

-Chufrh : 

A , 

“ Tht‘ Lord will roinc -and llo will iu>; 

Kocj) <ilt'nct‘ but spt'.dv out,” 

i^:^\vhich. dt'cluinaai line bv liiu.’, prcdiuaai a similar 
/'CiTcot'. I'arlv Iti the piet.jrr j)i()prr wc- ha\t‘ tlio 
' fH''ntoncc : “Be it aiommuait jI, or otlieru iv('. i\ti\ 
'ijjffort uf atiomj)lr(l int'nt ha‘^ a (iebnitc* aiia." 'llio 
l^utbor !■' bi;^' fhintr'N, atul with 

clear nwanin^ b') himself, b\it his \e<wcls mtrel) 

•' paral\sc the leader. Die pataj^raph ^oes an lo 
reveal the author's central purpose ; 

lilt aim of th(' worJs is to preanl tlie entiic 
' S'uhjei'l ot ihe ('fiinbmations of normal .nul modi- 
fied icllulosts, \Mtli acldv] and aik\l laduals, in 
such t ornplelcness, ('Knit)', a('<ni.u\, and detail, 
that inahilitN tr> hx'ate the intormalion dt'sned in 
the Lolhstive indi'N will he positive evidenie that 
the matter souj^du was eitla r eplunneral, iirelc- 
vant, imaenrate, non-t'xisienl, or valueless!” 

It Would have luam easy lo have said : ‘‘'Ih< 
work Is devised ,is a ('ompreheiisu e and exhaust t\e 
* actount of the cellulose esleis, subservinj;^ ron- 
structiva? s(M( nee, and with iTilleal cxv'iusiou of the 
. ephemer.il and valuekws. h is claimed ‘b^r the 
eolle(tiv<' index ili.o it is hiial as a oaoid of su( h 
('riliea! s< !(’( tioii ” d his is prohahiv the « xpressiou 
'if th(‘ author’s ( Kiiin, wluii asla kaives die naider 
to com hide that the m.tin Viilue ot ihc' woiK is 
Its cnlk 'div e Index, and thal his < hief fiineiion has 
'neen the winnowmo' out of the (hall and (weii the 
non existent 'Mils is one of ni.inx lases vxlu're 
die author 's nu'aiun^^ refj'ine'' to Ke iiiterpretid 
laansiderahh ,iiul eonsideratMv 

Such (ur’ous (valuation ol words and lanouaj^e 
j espet lallv ( liarai bu'isl i{' of ilie haiuilni}^ ot tla* 
Central snipC t of ni{ro('elhdos(', I'lius du‘ im- 
portant (liaj) () IS li(.‘ad(‘d “ Nil io( cllulo'-c 
Theoiv.” 1 he author's mtthod, hovviwir, is dial 
of rechrdiiii^ in ( iironolooic al sccjiiciK c tlu‘ m- 
vesti^oit ions which hionolit the » ellnlose nitrates 
' into existence and ^radiialL Into use. In a sm^^le 
paragraph fooiMst dune ate no indit ations of 
theory, and the chapter proceeds through lao 
pages, of records before arriving at a section 
beaded “Theory ol Nitration,” upon whii h he 
^avs : “'[lie entire theory and ]irn( tiee of the 
CSterlliealion of the ('arhohx rtrates rests at tlu' 
presept time upon an em[)irical basis and iipnn a 
series of assumptions and predictions . . a 
statement which is seriouslv incorrect ,\fter set- 
ting out what he regards as the cliHii'iiIt i(‘s in the 
way of g(‘nrralisation or theory, he comes to the 
conclusion, expressed in rhetorical form as fol- 
lows 

“ft must be obvious to the unbiased, non- 
speculative, reflective mind conversant with th^ 


suhjcYt and (Ogui/ant of the dilheultiejf embtaced 
therein, tliai tin* wim lot d ot «. on tr ibu lions of 
itu)>e who fiavc livtd amf uoiKmI and gave, eoit" 
stitule Init tiu' di'uting oi (tching ol the peiiphcty- 
i>l a V a^1 spin re w ''O'^e pfaunialilies ate pfvU:- 
tii alb limid('s'^ Sia )», ai lean, .in the \ leW'S 
of I lie aiithni . “ 

Ihe l',/im ol wools and ineuhnial gi.inmiai arc 
tha‘ anilun’s own. W illioul anphuMMUg their 
t ev t nil 1*. il\ , we suggt xt that be u^t ^ iluiniu as 
a eloak tor the abdication at a ('iilaal moment 
til his line tolc a'' lonslitulive ehroiiulti, Ihe 
Lnl'' are tiiat t‘mpii]<i>m has maiki'd most of die 
slagis o^ ( volution ol vvlial tlu audioi w oliUl 
know a'' “lh(‘ ait.” but ttam have Imn d( finite 
phases ol [uogicss in dasiiv 11 liu* m.diM Inid 
In ell handlid on a dMimle |)!.iii of “llieoiv,” as 
die h( ading of the ( hafUei would lead one to 
e\p(.<i, die KMoids would ii.ivc bun ulibd in 
siH h a vv a\ as to lollow and loin .eg piogtes.',, 
,111(1 to be a iKselul guide, not oiilv to icMarcll, 
but also lo eonserjueni piai lual dev elopnieiils On 
the siibji'ct ol “btabilit},” whuh uivoIm s ,i lead-' 
mg ]K>ml m llu‘ tla oiy ol diese esteis, \ i/ the rc-* 
av turns ()l lot illation and dei on i posit ion, llie author 
avoids h Is i( sponsibihl} ot s(g|iiig out the very 
defmile plKW( s o| advaiKc, and tlu' ieview«'r has 
had to <hg out lor hiniseil the rotmetiid sioiv ul 
tils nup(at<ml sec lion. Il is onl) iiglil lo say' 
th<U tlu iceoids are lull, ami aiivom' having 
general knowledge (»l the suligc I can sujiply the 
dt lu u'lK y. 

lu !'( gaol to these volumes as books, the author 
pioperlv ditecls attention lo the prinling ol dip 
matter, whuh is ci'ilainlv tin a* Inev « inenl llic 
papei he des< nbes as “Okie -lyle,” wlm h appeals 
to UK an an iiltia-niodc rii pajiei ot vviiod ' cliulosc 
with horn 15 to eu per «enl. lo.iding, and euleiV 
(lend to about one gram per i .( , aiul weighing 
110 gr,uns p(jr svj.m. ut sin I ace. ihis ai i ounts 
lor the excessive weight ol tlu volumes. 

More(wei, in ( ,u h volunuy ev(<Tf ti^‘' nidCx 
volume, iheie is n'produeed lb(^ author’s litit 
ol abbu'V lations o! the tei hidu al journals 

j (luoled about ninety-two Jixges ! Ibis is an 
I unnecessai) addition to weight; there should 
have b(‘en one siuli list in(dnd(‘d in llu' index 
\ ohime. 

We have endeavoured in this inadequate notice 
lo giv(^ such an account of the work as will fu-lp to 
^cellre its propel rc(:ej)tion by tin* tei Imu al-sv icn- 
tihe public . U is undoubtedly “ momunenlal,” and 
has the greatest possible meiit as a lecord. It is 
obviously an indispensable addition to the* library 
of all who have a specdal (Oimeetion with tha 
subject. 
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History of Birds in Britain. . j 

liurly liinnh <ij Ornilhijlof^v Hv | !!• (iiiriUN. ! 

fp. \iii f 2^'^. (l,()»i<lnii: If. I*'. jihI ( I. ) 

\Vi( lirrhv', HUM ) (iii nt f ! 

l.L uho .Iff mlci'i su-fl iH nrnil{ii>lo{; \ '-innilfl | 

ro;if) this l)o<)k, v\hi(l) rxcclh^it i 

afr()iint <>t our Uiiow It <im- ol hirfls fioin th<‘ j 

t'arijfsl tiiru'S, and (<[' thr .iiitliot J ifs uhcjxa' that 
kno\vl(‘d^»f diauri Mr t/iirrjr'v, as he tells us 
in ^his prf-Ln ( , IS njure [>a r I m. uhu 1\ (aaa t rued 
witll Hritalfi; indit'd, j! more lliaii oca'aNiofial 
refereiu es were io Ije iiuHie to sm h hiuropean 

aythurs as \Idio\audns, Uelon, C.’lus#us, aud 
C(?Siu*r, th( wotl. \soiild het'otne td uivin;inaj;eal)le 
si>:e. Alter .1 prelmiii) jry siirvt'V ol pn^luslttrjc 
r<tc'<)rds ue haw' su((esMve rhaplers dealing in 
arder uiili (he ( tmtiiru *, trfHu tlit' fourth to the 
Ci^htcamth. 

d ht state ul J'.Uj^laud iialuralh < ornt's und<T 
eorisKiei at ion, ajul i spc' ially that of the 1‘cus and 
of the l'.<ish'rii t'otjniies, wjth uhiclt the author 
atld his lamiK are s(j ( loselv ('onue('te<!, 1 he 

undf allied inarshiamls wt-re toriuerly the haunt <>l 
maiyv finds ni>\v r.ue or «‘xlei uiitutted ; the warrens 
and wohls \\er(' luilout hed and flu* sea roasts little 
disturhed. 

Kven duriiit^’ the Koinaii otriipiation of Britain 
vve lind varuuis s|Heies of l)irds mentioned by early 
authors ') he pht'asafit is supposed to have hetm 
introduiaai hy the eoncpierors, while the turkey, 
pealowl, ^^umea -lovvl, and swau become proinmeiit 
as lli(‘ viMfs roll by. lAvvvls and pij^eons are of 
much earlier date, 

h’nlronrv was a lavourite pursuit f)f the aiu'ients, 
which was prat'lis(*d hv Saxon or Norman kin^^s 
as eagerly as by their successors. The gannel, 
tlie eagle, and so forth are < elcbraterl in the earliest 
poems, while vve constantly find records of the 
falcons and haw’ks usi'd for sport. Aviaries wau'C 
fairl)' common things, tavoina'd even hv kings 
Mr. (iurnev (onsideis as worthy of more extended 
notii'c tfie bittern, tfie bustanl, the ('rane, the 
g'annel, tfu' gusal iul\, and tiie spoonf^lll. The 
blark-headtal t^idf comes later into the same ('ate- 
Svv.mma i('s and swan-marks .are alwavs a 
mdtter of inteiest, .md they are treated \ery lully, 
white duck-dta oys and similar devices aie by no 
means negkaled. Ornitfiologists are indebted for 
many piei'es ot information to the bills of fate 
of the giasat leasts of old, wlule the liousehold 
accounts o( ('crtam famthes have (arefull) Iti be 
examined. Such are those of Lord W. Howard of 
Naw'orth .ind ol the Shutllewoi ths of f.ancashire; 
but by far I fie most important are those of the 
Ic; Straunges of flunstanton, which have been ex-. 
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Ij- c\.imiin-J by the presmt head of-'ttift, 

family. ' 

Ihroiighout the hook we find reference to thc 
great writers of old on birds and s( lem'i*' generally,^ 
such as lies tor Boeit, 'sir I hom.is Browne^ 
Penn. lilt, i’onloppuianf Ka\, lurnet, and VVjJ- 
liighhv, not to nu-nti(jn tfie fesser lights. s'* 

1 lie onl\ St » lion ol this admirable' work wluTC:' 
we Itel ini lintd to c nticise the author’s treatnn'nt' 
o! his >.nf)jet't is tfie jirst t'hapter. Its title ol “ I‘re* 
fiistonc Birds ” sr arcely tits the text, for some of 
lh(‘ s()(ru s mentioned are still m existence, thc.)Ugh 
known from jrrcdiistoric' time's. Again, although 
w(' shonhl not expect full del.iils ol fossil birds, 
we sluiuld have hived d lew vvt)rds about the 
raihc'si known form of arc lia'(»pt('rv x and its cre» 
taceous Mic< essors, Anothei possilde method 
would have been to omit .ill allusions to fossil 
birds and to start this most intc resting chapter 
with tlio cave drawings, tlv Meidoiiii slab, 
\rjstotle, and I’hnv. 

Chromium, Platinum, and Lead Ores, 

})}iperi(il } itstil iitc . M oi^n^ni [iJn on Mineral 
Rrsonru s , loii)} .S/aa a// Rejerouv to the iir^tish 
J'.nifnre. (1) ilirojinuni Orr. Bv \\'. G. 
Kutnbold. l^p i\ I 5S. (i()ji.) 3V. (k/. net. 

(j) 77 /c Rldfintnn Mtfnly B\ \ 1 ), l.urnb. 

Pp i\ M)3 (lojo ) 3s hd. net. (3) Lead 

l)re\. IT I. P. I' Hall. Pp. i\ -t t.’”. b.t. 
net. (London : Jcdin Muirav, ic)2i ) 

'^^l!lw''slv tluei' a<ldit ons to the Im[)i'nid Insti- 
X tute’s seiH's oJ Monographs on .Mineral 
Kesoiirces deal rcsixiclivciy wit It the ores of 
chromium <ind lead, and tlu' platinum im t,.ls. 
riiosr on chromium and platinum arc naturally 
the most complete, for lht‘ lead oic's aic' t's[)c't. lally 
varied at'd vviclelv disli iliutc'd, -md liave a longer 
nnnmg liistorv. 

(i) C'hrcjiiute orc'S are ol patlicular geo- 
logical interest, sin< e they are generally (Jaimed 
to fie of direct igneous origin. \n ac'count of such 
evident'e as migfit fie vieldc'd hy the microscopic 
striu lure of llu: ore's as to their mode of forma- 
tion would have addc'd (o the perm.'inent value of 
the monograph. Mr. ILimbold adopts the view' 
that tlic RluKlesian chiornite ores, though very 
different in t'haracter from those for which thf 
igneous tlieory was propounded, are not incon,- 
sistenl with it, 'I Ids slritement of the evidence 
from all the' c'hromiuin lieUls shows, however, that 
the chromites for whii'h the direct igneous origirt 
is probable form but a small proportion of thc' 
coninu'ieiai ores. Most of the existing siipplyiof 
chromium comes, not from segregations in duhit^ 




or (maJtered Jwrid^tite, biit from talc-schists in It nwy now be said that he has established with 

Rhodesia, from a vein in an altered duniie dyke m reasotiable probability that thus island is the 

Mysore, from veins and irref^ular masses in ser- of the ancient city of Motya— a question which 

pentine ih Halurhistan, from \eins in bands of was not l)e>ond doubt and lie has added vta-y 

serpentine or alluvial dcoosits derived therefrom considerably to our know led^e of Phoenician 

In New Caledonia, or from fissure deposits in culture, 

Crctuccous Imicsione.s in Gret’ie. The ehromile rh,- island of San Tantalen lies i,, ,, shallow- 
segregations in dunite (olivine-chromite rock) arc lagoon at the western extremity ol SieiK, not far 
too small and low-grade to be worked to any from the ancient Lilybicum. 'Mot).i, aerording 
Urge extent in competition with the ore in tlic Tluieydidcx, wax one of the cities to which the 
Rhodesian talc-schists. Plueniciuns withdrew' at the adviiit of the Greek 


(2) Mr. Hall’s monograph on the platinum 
metals gives an account of the recent discoveries 
of platinum due to the vigorous search stimu- 
lated by its high price. The metal is tound 
to be very widely distributed, but the author 
makes the disappointing statement that, in 
Spite of the energy devoted to their inves- 
tigation, the new localities are not likely to prove 
important as sources of platinum. I'he monograph 
describes the offectise substitutes invented by the 
modern metallurgist that r<?nider platinum no 
longer necessary for nuinv purpns<\s for which it 

1 was once indispensable. 

(3) '1 he mnnograph on lead g'ives a valuable 
sunimarv .ind bihliografiliy ol the chief lead de- 
posits ot the lrin[)!re and ihori< r reference to iho.se 

’ of Ollier Cf)untric'H. 

li ol the inoiiogtriphs gives an account, for 
eu'u li of the metals dc, ilt with, of its chief ore 
dejKisits, of its uses and metallurgy, with hiblio- 
gra{)h'es and a few lanlcs ol stalisllfs. Some 
figures as to output are indispimsable in econoinii' 
geology to show tlu' relati\'e importance of the 
(jilfercni modes ol ore genesis. The figures 
quoted are used to supplenumt the descriptions of 
the mining fields, and do not iiuidve an) senous 
©ncroachimmt on the stalistu'al inoiujgraph.s ol the 
Mineral Pcsouries Ihiicau. 1 he two series are, 
indeed, curnplemenlar) . (.)ne is devoted to the 

Statistical side, and the other to the geological 
oeTurrcnce and genesis of the ores, and to the 
use.s and extraction of the metals. So long as each 
' uses matter which l)clongs primarilv to the other 
^ ' scries onlv to illustrate its own j)roblems, both 
series will be useful for the two different purpu.ses 
^ythey were designed to serve. J. \V, H. 


ii a The Phoenicians in Sicily, 

[.JSfotya: A PhocmLimi ('olony in Smly, Bv 
i Joseph I, S. Whitaker. Tp. x\iT-357. (l-ondon : 
' G. Bell and Sons, Ivld., 1921.) 305. net. 


>riiyyr R. WHITAKER’S investigations on the 
island of San Pantaleo have for the his- 
and the archjealogist a twofold interest 


Colonists in the middle of the seventh century B.C, 
It was^ involved in the struggle between the 
Greeks and Carthage, and utterly destroyed by the 
tyiant Dionvsius in 397 «.c. Its position as the 
centre of Phominan power and influence in Sicily 
was taken by lalybieum, and it was never re^* 
occupied. Owing to this fact, Mr. W’hitaker’si 
excavations liavc been puisucd in [xa'uliarly 
favourable circiimstance.s. Many ot the objects, 
brought to light b) his spade, t ven to the very 
weapons of the combatants, lay where they fell 
during the siege. \o other Plumician site KJa>' 
remained undisturbed in this wa). 

It has now been cstafilislied b\ t)H‘ excavatiot^' 
hero dcsorilicd that a delensive wall lau arouhd^ 
tlie whole island, with gatt‘s at the noith aiid^ 
south, and jirobably gates ol less impoiiaiu'c at 
the east and west. In tiie course of the ('xamina- 
tioM of the remains ot this v\aU a cemetery was, 
discovered, whudi probably goes ba< k to the days 
ut the eailier settlers. At some liiiu this ceinclcry 
was abandoned and a nei rojiolis (‘stablislied OH 
the adjacent mainland. Lairiously ( nough, at the 
same time the practice ol ira meration, wliicli )iad 
hitherto prevailed, was gi\cn up and inhumatioo 
mirodui'cd. Nt^ai-by anothi r lemc'terv wasMlS- 
coveicd which contained the remains ol domestic 
animals. The occiirreia'c ot the bones of you^tig 
children among the animal remains suggests that 
It was a place for the deposit ol sacrificial 
victims. 

(ireck inllucnce, of which it is known there was 
a considcraiiic element in Mol) a, appears in the 
iorm and charai'ter ot a group of buiUlings^ ex- 
cavated on the south-east slope of the island, in 
which was found a mosaic pavement ol natural 
ptbhlcs. The design of the pavement was an 
animal subjt'ct -obviously Pliomician surrounded 
by a border of the Greek meander. 

^^r. Wiii laker’s investigations practicaHy 
cca.sed with tlie outbreak ol war It is to be 
hoped that their resumpti<Hi will bring to ligfhT 
results even more important titan those recorded 
in /this book. 
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American tropics and the West J/idies, Tbc 
original chapter on lungus diseases remains, ai;d ' 
the new inlormation is embodied in an appendix, 
m which an account is gi\en of the present posi- 
tion f)f knowledge of the disease and its treat-' 
mem, based upon the \vork of Hrandes, \vhose’ 
results were published in 1919. dhe appendix 
appears to consist of a reprint of an article which 
was published in the West Indian dgrfe/dturu/ 
Ac7e5 lasf year. Hrandes \ investigation^ 
demonst raff'd beyond doubt that the fungus 
husarium tuhetibc, lor long assumed to be the 
cause of the disease, is in fact the organism con- 
cernerl, and for excellent reasons he prefers to ’ 
describe the disease as “banana wilt.’’ ^ 

Mr. bauceft’s f)f)ok remains the best account 
in Kriglish of the banana as an economic plant, 
mid the new appendix adds to its completeness, 
Ine second edition appears opportiinelv at a time 
when increased attention is being ^dven to banana 
cultivation, not only as a fruit crop, but as a ^ 

fooXtuffs preparation of useful , 

y^entralhlatt jin die j::csui}ilv T.atidieirtschaft mii 
hwsi'hlu^ss der Fnrst^ und Teiclnvirtschuft, der v 
I icr-I atholo^ic und -Medizin. Edited bv Prof. ' 
Richard von der Ileide and Robert Lew in ‘ 
Krster Rand. k;.o, 1-,,. (j,, 

tobruder Horniiaeger, n.d ) 90 marks. 

Ims period.. al ahsfract.s from papers deal- 

..tg- with agrieuhural and .dlied .s.ibjeets; it L'0.er.s 
the whole ol ihc tiernian work and a eerlain '' 
amm.nl ol fore.>;,i \.ork also. I'o .some extent it 

eoeer.s the .same tiroimd as the “ jahresbericht 
(iber die borlsehriKe aid dem ( iesanitgebiide der 
.Vgnkultiir-themif,” and \.c tbink the editors 
uotiltl be well advise.l to avoid ov orkiiiplim with 
that periodical, which already liiuks a plate in most 
of our agrienlUiral libraries. Theie is undoubtedlv 
room for a good annual abstract for general aeri- 
dulti.ral papers, and it it.s scope could be" so 
widened as to include other work besirk-s that 
carried out in (itrmanv it would .serve a useful 
purpose. 


f'ipzig 


H. Fab re. 
Stoughton, 


b'nw( ctt. 
xi -H 291). 
*5^- net. 


Thr Story Book oj the ISehls. By J. 
rp. 271. (London: Hodder and 
Ltd., n.d.) St. 6d. net. 

nii; little volume under notice (lifters widciv from 
the majority of the late M. Fabre’s works. It 
covers virtually the ground that is usuallv asso- ' 
ciated with the term " nature-study,” containing, ■= 
as It does a senes of chapters dealing with the' 
(lements of p|,u,| ph.siologv, their application in.'’' 
agiienllure and horticulture, and such processes J 
as graltmg, laveriug, taking cuttings,- and the 
germination of .seeds. Sundry other matters, such'’ • 
as hine, plaster, ice, wine, are introduced her*: , 
and tliere, ami the result is a very readable whole. '■• 
thmigh it lacks the charm of personal ohservalionK 

I Characterises Fabrcf9> 

I studies. 



' - NAT&Rk 


Letters to the Editor. 

\The Editor does not hold himself tespoyisthle for 
optfiiom expressed hy his correspondents. Neither 
can he undertake to return, or to correspond with ) 
the writers of, rejectcif manuscripts intended for 
this nr any other part of Nature. No notice is 
taken of anonymous communications.} 

Biological Terminology. 

WilFN (»nc i-i :(i))>ccilrd Ilv Ij\ n.inir L)ii two 
wlinh {Ki^r.s of N\U’KF, (OciolxT fo (u hiisu.m \anoU'' 
questions, it would he cluudish i<* no ro|d\ . 

Hut, lunv the fK)lidavs aie over, Sir Aiididall Keid 
nuis^t forgive uic it 1 do not take up all his potnis. 

It is the inoie easy to escape ^racelull\, heiausc one 
ran refer liirn to the eh ar and thoughtful addn ss 
of Trot. (i(K»drith (<» Section I) of the Rririsli Asso- 
ciation, wliic'li seems to put in more .utc pi.ihl*- form 
the ideas (liar Sir .\rihdall is sti to impiess 
on us, 

d'o lonliiK' in\self to th(^ sentenci', “X’ariatliin is 
the sole c,uis(' of iion-inheiitanrf , etc.", Sii Arclidall 
Reid .Kcept^ nn deseription (>f it as an identical 
proposition, aiul admits that the wotds "the sule 
cause of ” .lie redund.inl, 'The secCMul part of his 
sentence f te[)resent hs "etc.,” fiocause 1 .ij;;ree witlt 
him tliai j( means tin* same ns the first paif. If 
Sir .\n hdall Reid assiTts th.at thes:e sl/il<-meiils are 
also flu same in meaning as tlu* sentence, "apart 
from variations, olKprin^ t(‘nd to recapitulate the 
paiental devi lopment we must ncci'pt fits inter- 
pretati(*n. mi'relv poinfint.^ out tli.at it lias no threat 
'be,arint4 on i1k‘ .ilK'^ed phenomenon usu.alh known as 
ri'capiiul.'itioii. 

dhesc maltcis heiiig affree<l on, I would .ask what 
is gained h\ this l.diorious insistence on the state- 
ment that ‘‘vaiialion” .md “ non-inln ritanc*' ” an' 
two wolds for flu* same thin^'' Surelv the jvrohlem 
hi fore us ii'inrilns the old one- W'hnt is tin? c.uise <>f 
vari.dion''' In tills question the words “the cause 
of” ,in ih'f Kdmid.ani Suppose w«’ accept the 
whole Mendeli.in apnaraliis of scjvarato fartors .and 
regard each as a minute poition of a chromosome, 
.admiftinf^ .all the ii lechaiiism of their transmission as 
WO} ked out hv r. }l Morjii^.in and his school, we 
have still (o asct'ri.nn w'hv' and how one e>r more of 
these units should chan^fe, I> thi' rhanj^e nTwavs 
sudden, and onlv the representation in the char.ictets 
ap|).at e(itl\ j^r.idual? Or ni.iv the change of tin- unit 
itself h<‘ j^r.aduaP Is the rhan|^e povluced soleU hv 
. some .'lelion in the ^erm-cells, (W m.av it he the n-sulf 
- of a moditicafion in the [larent.al hodv'-' II the kilter 
alfern.itiv}’ be jaoved, can we esplain the fuiiher 
api>arenr fact that the ch.int.f«‘ in tin- factor or Tutors 
, indui'es a change of chaiacter haniionisinj^ with the 
env ironmf'ntal modification ? 
d These are a few the questions that assail us, 
.and 1 have tried to express them without usini^ anv 
^of (he terms tc> which Sir Arehdall Reid ohiects. It 
is hoptdess to answ'cr them by sj>erulation alone; w<' 

' must learn bow the inechanisin W’orks, Sir .Archd.all 
^ Reid is ri^ht in emnhasisin}^ the need for crucial 
exw'rimenK. but, so far as I can see, mv hiolofjiral 
i colleagues do not need the lesson. What we ad 
Avhoyld like would he some suggestions of praclicahk- 
1 iPKperfmenfs or observations that would decide .some 
the Questions exemplified above. But that, even 
i,” Arehdall Reid must admit, would be something 
than ‘‘biplogical terinioologv.” . 

‘ »'T' • 
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* Indian Land MollMSca. 

1,\ .'ill und.it* d k‘(t<i, wnhoiit address, published^ in 
N m KR t>l iKtolni {), y iSo. under the title ” IndUtl 
I ind Mollusc. q” Di. Annand.dc st.ilf s (hat lie vvrv>ti? 
ottciing the loan o! the m.iuii.il oj ilu- Indi^l^i 

Museum' t<* help in the piepuifion of Mt. (.iudo'l* 

work on these fiiolliisi. s, 1 his is lix lust inthild- 
(ion (hat the aulln»t oi the piihlivhei ai ilu' cditOl' Of 
this volume has h.ad ol the oth i l)i Aiuiandal^ 

st.iics d.'fmitelv ih.ii the ollM w.is igm^red or 

lefused.” It Is impossihk' to ignoo' oi nluse ail 
offer which mwei ariived, 

It is atsV‘ impossible to make tlios}- wjm si.iy d at 
their work in India dui mg the fom v<-ars of the W'ar 
reali.-'.e tlx' difficulii»‘s .and straits muier whuii we in 
Rurope were living. Had Dr. Ximnndale been nearH' 
th»' s«'at of the wai he migltt. f>eiha})s, have rt-alised 
(hat fi verv laige nnmh<-r <>l ships coming from litdkl 
Were sufik in the Mediteri aiu an hv siifimaiines. If 
is not unhktlv th.'it tht olTei is still Iving at thft 
liottoiu of the s<>a in (Iw liold id s(*me sunKam vessel* 

\. K. .SmiH.FA'. 

('bust’s (kdlege I.odge, ('.unhridge, 

(^I'lohir i;;. 

Safeguarding of Industries Act, 1921. 

Bkor. Ah.msi R oso 's leftt-r in XAft in- ot (dcti^ber 
ionvey*' the impression that lie hat; become suddenly 
avvaie ol the pol<-uliali(ii's ior evil of the alwwe Act’ 
in its present lorm. lVi*i*sis li.iv* , however, appeared 
in tlie Bless over ili< sigmilures of Sir Cddtdied 
Allhutt, Sir Kinesi Ruthi rfoi d, and Sir (1. Simi 
\Via<Kl!i* ad ; .and m tlix lloqsc of f'ommons Maipr 
Barnes and Mi. h* D. \i kind attempted to ftave ms 
serted in ail applieahle el.uises exunjitions for articled 
n-quired for svieiUific rescatih. In this action Major 
Barnes and Mr. Xckind wa-rf guided hv (lu expressed 
wishes of the N.ilional I’nion r.f Seienlirir Workers, 
whirh has ,iUo fougtii the ikuises of tin- l^yestilffs 
(htHHHt Regulation) \(i, Kq'o, and the fjernlan 
R('p.ualion fK*tovu-y) Ait. iq.!!. wluih jxnallsed rc- 
se.ir( li in this ('ouiitrv . 

We agree that if wa- heli(‘v» in cait craft we must 
be militant in It*^ pro(e<'lion, tj^ough we an' not surO 
that seieiilific work* rs would get nuieli shrift if thftv 
.•idoptcd tlie pokuy Prof. XrntstKMig ndvc>ea(es. ,We 
agieo that as an expedient in the present state of 
English C'onstitution a shonglv worded and uhan.!- 
mously supported memoii.d to th< Prime Minister 
miglit throw into wek'ouK' n lief ihe unhappy plight 
of seieiu-e, and wt- thneloie invite Prof, .\rmstrong, 
;ind those in agiermi'iit with lum, K» support thys 
union ,\nd the llritisii \sM-Kiation of (.'hemists, the 
Ijfxlies vvhicli have taken the initiative in directing 
the atli-ntion of Parliaimnt to the dls.islroiis effect 
Ih.il tlie‘,'ihove mea-iues will have (»n rrscareh un]es« 
(hev :ire speedih miKlified. d'hm' might he1j> us also 
to hack up Major Barm s in his i (Torts to get (ho 
promised committee for the investig.dion of com- 
plaints ag.iinst tile working of the Act apj)<*inted w'lth- 
out further di-lav. 

We suggest th;it Prof, \imsiroiig shcnild ,idd to Ids 
motion before the eouni il ot the C'h< mic.il SiH'ietv the 
1 eeonuiiend.'ition lli.it th.it hcKiv should kaid us their 
aid. 

L. Raii^siow', 

President 
A. (j. CfllRCH, 

Secretary, 

National I'nion of Scitntifir Workers, . 

2 ^ Victoria West-fninster*, 
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Aurora Boreafts, Terrestrial Magnetic DisturbanceSi 
and Sun-spots. 

In lonfR-ci ton with die autor.« lM»tc;ilis observed t)\ 
Majoi lixUvr ‘>11 S> plunbtr .:8 (N m Ki'. Octo- 
ber i)), riM'K vv.iN a iiiaj^netic disruinami of i.oniiid*r- 
ahic .Kliviiy lecorciid at tins <vl)si i vaior\ . > It coiii- 
ntenceil m >><'|vrcntii« i ^8. llitu* were minor 

motveniviUs on ilie 11 tu. !) icin.iininj; quiet, 
ulUil a more attivr phase of the disiurhanec com- 
menced ahsiul Kyh., SepOmbtr .>8, The major mova- 
Jhents. on all direi mapnets, IJ, U, and \’, rook place 
between ili. d'*"- t<'>d .jin 50m , September jp- Ha* 
exherne lan^es on die iuiacs wi-re I) 30', H Xjy, ,ind 
^ ^$y (y ^ units] 1 he me, in daily iank‘‘s, 

(or comfi.nisoii, }(,{ (||, qua I days of Stplembt'r weie 
Tj 7', H 3<j-, , and M> 

Ihe oiiK spot (Ki the sun on Septimher jK- ii) was 
of rnodeiale m/c, m ladimie [8 5 aiul lonkhude o, 
'ahti it .ippt ".(( Innk tlu sun's wi'stern hmh. Hut 

on Sepietnb* I -\S die longitude of tht' eentral meridian 
of Ihe siin was 3 S 4 'i'’- this gives the due to die 
prob.ilile inigin of the nuignetie dislmbame whidt 
acrompaniMl the aurora, for the position is very n<Mr 
the longitiub ot tile h-Ilowing sp^>l of tile grt'at group 
of last Ma\, nameU, 358 8'\ which on its passage 
across die om's ()isc ivas ronnected with iHe series 
of magii* tK' <ii>iiii ham <'s ol great \iolence. These, 
with a lull on Ma\ 18, persisted from May iji to 
May Ji. I Ills s{)ol.group was on the sun’s equator, 
and also (lossed lh<‘ >efi(ral meridt.in on May 14-14 
(Nah Klo June V, j) qjt)). 

It appeals to he most likely that this tegion of (h<’ 
sun has reimumd magneiiially active sitwe the series 
of violent storms of Mav >,* ,71 |''cii we get thi* fol- 
lowing seijmme of magnet»i disturhanees, at intervals 
of 27 or 28 <ia\s, loiiesponding ii^ the jXTiod of the 
sun's synodic rotation . Mav 12 21, v.v. great; June 
O'-to, gt'i at , Inly 70, modeiate, August 3-5, great; 
Stptembei 2, V. gnau ; and Septomher j8 29, v. great. 

Ihe iiiagiiels liave also hit n considnaihlv disturht'd 
on the eath days of the preseiit montfi of October, 
tmjMidallv on Oiiohu 3 and 0 ( tohei 8 Meanwhile, 
the sun h.is been pr,jcli(',il!\ spotkss. Hut here, 
ngain, with legard at least to the disturbanot' of 
October 3, ihf'ce is a sequenie of disturhances corre- 
sponding to till' synoTiii rotation fM'riod of the sun, 
which prohalily lias its origin in the laliT phases of the 
violent storm of Mav. 'I'he sequence is:- Mav 21, 
nuKieralf , june 18. calm; julv 13, moderate; August 
n, mod-iate; .Sepfi mlier 8, great; and Octi>l>er v 
V. gnat. It will he n<ific(’d that in thcs sequence (he 
magnets vveie cjiiiet, and activity was in abeyance on 
June t8. 

Since the vi(>l(nt sloim of May there have been in 
all, until Orioher 8, 28 moderate, 2 great, and 4 very 
great d^tuihances All these disturbances, except 
four marked mi^ierate, fall into four series eorre- 
Vponding 10 tlie svnodical lotalion of tlic sun, and of 
those, again, 12 iiKKlerate. 2 great, and 3 very great 
belotig to die tw'o serif's already discussed. It would, 
therefore, In* pi •’mature to eonclude, trom the absence 
of sun-spots or other sutf.iie phenomena of the sun, 
when rt magnetic disturh.mrt' ix'curs, (hat there is 
Otdy f.i casual connection Ix tween sun-sjK>ts and lerres- 
ftrial magnetic disturbance. An area on the sun may 
^e^mingly remain condmmusly or recurrently active 
for stiVTial solar rolaliims, even after die disapptaar- 
ance of the original solar distuihance. Or it mav be 
that clouds of elections di^.charged from a very active 
region on the sum remain undiffused for a consider- 
able period. At tlie same time it is not evident why 
the magnetic activity should sometimes actually in* 
crease aft^r a lull th«>. ^Iginal vlc^en;t dis- 
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j lurbance. PosNib»y Npectro-hyliograms in calchly 
I light may h^-lp to ehicidate the suuject. ^ 

i * A. L. CORTIK, ^ 

j btonyhuist ColU'ge ( )bset vatory, October 14. 


8ex-change in Hative Oyster. 

I Dk. Orio.v’s letter on the above subject publisher 
I in N.vil'kl ol July 7, whicii 1 iiave just seen, touches 
1 a matter not only oj great biological interest, but also 
i ol ni.aitccd inqiuriance in the economy of oyster 
lisheiu’s. 1 can conliriu tlie pies«.ncc ot sperm,- 
inoiu.tV in oysters winch are tunctiomng as “white- 
sick ’’ fein.iles, and also the observation ttiat on being 
plated in sea-waicr the six^inis appear to be fully 
'I here .ire, hfnvevcr, a large number ol oysters, 
apixuenily ihi majority, m .my lair sample Which;, 
may be examined at the bieethtig season winch show 
no advanced female elemenbs, but ate functioning > 
solely as males. J hese oysters, so fat as 1 have been 

able to notice, do not show signs ol any lapid sex- ' 

change. 

W net! one leflects that oysters are naturally found 
in U’ds. and that lertihsadon lequin's the tree passage 
of s}»cTms fhrougii the water to impregnate function^ 
ing females--- it we aie to discaid Lacaze-Ouder 's idea 
of self-fertilisation it seems inevitable that there is 
an immensely greater loss amongst the male than 
amongst the female elements, and the presence of an' 
excess of males seems explained. In the same way 

the development of active sjierms in the gonads of ' 

oysters which are alieady beaiing fertilised embryos 
in their mantle cavities may be a provision to further 
augiiKiU the supply ot sperms. 1 Ik' annual breeding' 
p<-riod— physical conditions being favourable — is 

spread over a considerable interval in this country. 
f)uring the [vast summer, lor instame, free-svviilt- 
ming spat could i»e found earlv in June, yet 1 found 
oysters with black spat on July' 20, and “while-sick” 
oysters as lati' as August 2(). In that jveriod, it secm$ 
probahb*, from l)i. Oitoii's ob.si 1 va(ii>ns, tlint indi- 
vidual oysters mav have tunctioni'd iirsf as female 
and then ;is male shelilish. It would he virv interest- 
ing to Icain, liovvevu, if in the Plymouth observa- ' 
tions any oysters functioning lirst as males showed 
any signs of ripening into females. Ihe annual 
change of sex which Dr. Orton refers to as possible 
mav be only in those oysters whirh ate tirst pre- 
dominantlv female in sox, \\'. L. rAi.nrRvv OOD. 

Edinburgh, October 14. 

A Relation between the Combined Al;omic Volumes and 
their Optical Refrectivities. 

Ii has been ''hown (“Monogr.aph on Molecular'^' 
Volumes,” I.ongnians. if)(7'l that there is a periodic-; 
relationship bi tween the atv>mic volumes of the com- '* 
hined elements. The suhmuldpic 3 b. which is the 
atomic volume of comhinod hydrogen, has been found 
significant. • ' 
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W'be atomic volume ratio,? iron) s?alidv arc 

^=^•^> 5 , Hf -^KS, and l“-i7S. 'fhr dlftoirnce^ now 
^ree will) rhosi- of the atoniir rc*fractio»)s 
|(l) There is a dfarease ir) rh<‘ a!(H))ic \o!un)e from 
tfirbofi to lluorinc, silicon to cliloritic tliat i^, against 
hercasing atomic wiight 

(2) The (liffcrcncas heturlm succcssivt' nicmlKTs of 

he same arc equal to the volunx' of hvdimgcn 

HO apqroximalioj)) 

(3) I Ii(‘ dirfcK'Oie l»r(\\n-n the volunit <>/ suc- 
essno hon)(,»logurs is 0x36. 

' n is 3 hcluccn s<-ries i and 2. 

n is j ,, ,, ^ aiid 3. 

n is 2 ,, ,, 3 and 3. 

.If tlu mass(>s he comj)ai(a], tlierc is a dilfcience of 

in the lirsi srrns and An - ih (f'<4). 43. aiui 47 
es^xvtiselv Ix'lwecn groups 2 to i, 3 to 2, and 4 to 3. 
t follows that thrre iv a concentration of matter 
rom within o> without, or that memhers of the first 
nd second sciios arc k-ss ('ondensed tli.in those of 
uctc<‘ding series. 

1 hf re is also a dilftainci of hctuerai rdterna- 
ve \alucs id a single ek nuait () ir and 7 4, A ; 6, 
?5 0 and 2 1 f>. ^ 4, and so on. 

The volumes thus iiulK ute that flic cletm nls are 
uilt up from discrete f>arfs whicli are simil.ir for 
II the (lenient". rill indication is, (>f (ours(‘, not 
'tceptionalh e'ear , hut if is \(rv pi-oriount I'd This 
; not surprising, scr iug that liquids an' suf,j('c( (o 
■> mam difh rent inlliK'iiccs 
If \ \ *s he plotted against A..M,*s, p.u.iholoid 
qr\es are h'lrmed (a) at (>i, in solid st.tte, [b) at 
b'^olutc zero k X to’. Note espe/lallv (he rare gaS('s 
N(‘ ;(>. \r 14 p Kt 177, Xe 22S 251, Nit 2S7 (cf. 
K. \. Pi as. , foiirn. \in('r (‘'hem. .‘s.m' , M.i\, 

p(i iodic f dahonsliip .dsu e\i^(s Ixdwa en the 
atoniii' I (’fractions. TVauhe was the first to indicate 
a \ aleiK\ 1 elati(\nslu]), but in a vei v imperfect 
nianma'. 
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Similar serial and group rel.ilionsltips are nor iced 
In the atomic refractions as in tlic atomic vedmnes, 
Fir<»t. surar'ssive differences of from 081 to 104 are 
fiottred from element to rlemenl in tin dilTcrent 
Sferies. ami this corresponds to the atomic refract ivit\ 
of h\(lrogen, or, .shr)wing a rough proportionality to 
their resfieclive valencies, C 3^6 (4x084). N 2 g) 
<3x070). O 148 (2x074), F 1x067, Ne o. The' 
HtQiTiic refrnctivitics, however, differ considerably in 
rd^fferent cirrumstnnees. 

The differences between the values for homr/ogues 
sHre again a considerable muUi]de of the unit- - 
« = 4 (4x1 p3) between the first and .second groups, 

. (2 X 1-34) between (he second and third grcnips, and 

'H^i'Atn 4 (4x1 27) between the third and fourth groups. 
The unit is, however, larger in the group differenees 
irt the serial (0-8 1 to t 06), VVe know that (here 
for the^g mgltijplcs fr(^Tt , observafiotis 
f^idirtjg hy S th<j 


■ ratio* is equal to 0'(7, which is similar to the valency 
value, 

A relation lan be found hrlween the atomic refrag- 
tion.s for nu'inbei's of tlu* two slmrt sera s if the 
mimtx-r of helium (2) ft/a.s latent v.ilen(( e)<'Ciron<s be 
.addid lo ilk numher of \.i)in(i«s 

r.iK,) ■=' (HefLV.)xo + aT’ \ )sn'-;4 
rgh ' - 3 approx. N. - 2fo-f4 n A.X /' 

o '74 N| 2 3 -t) 4 *M q \ N. () 

rgKi) ' ' ( He h \’A X o 4 «S X o 67 I- ;/ I’' V ) wm j 
r.i Ch; - 6 N\ , " 2 -f t. + 8 t I 1 7 A N 17 

rJV] ^7-58 Xr P2 I K h 3 n; A \ 

rj hr 1 8 ;S N n, 2 f 6 f I 2 f r ^ ; i 

r„u\s) - 7 58 Nxv'i«2 4 - 2 f 12 4-3 - (9 

It is <\id<nf that ihe numln 1 s foi- menib.is of the 
third series lal) short of tire iitoniii’ niinifi(is. 

Mn. A X 25 Nnr 3 l ^4 
\’ A.N, 23 N.Ad9 A4 

Ur. A.N 35 NHr2i Ai4,oi i ?, if memhers of tbeeighih 
group nundx’r onj\ t)ne frso 
lopes I, 

As A.N 33 Xa 19 ,1)14 

bT'om this it follows th.at a I.irger miekms of the 
lUt rubers (g' (he longer sera ^ bee* nu's impcniU’able to 
light, the rtuinlar being much gi cater for even series 
ol jX'tiol \ riit se I onsidi I ,ii u»ns pouu to the fact 
that some (euli.il couditioii puKiuces a r< jx iling |)ower 
on Iight-w a\ es of moderate leiigtli and speid, whilst, 
on (he other h.md, tht elei-tric.ai rnlliei- than the 
ui. (ferial elernetrls tend to retard the light 

It is thus st-en that ihne is a eleai .md (jlstinct 
conueirioii t)t'i\veen the atomic volumr s, ilie atomic 
lefr.utions, (lie nialct ^up ot the elenunfs. and also 
their iwolution from siib-alomic disjnie (le< tripled 
par tu b s. 

Ihe ,a('('om pa living (ui\e (big. i) shows the nature 
of (1 k> p‘lationshi[i in ,'t gema'.'d \v,i\, and this U 
appi oxlmateh rertilinr ar. 

I’Apiessrd nllmeri(’nll^', this l)f'Comes 

V* ■ V 

• >'58 


]V 


als() 


I c o _ 

5 T’ 


2 8 . 


T he differ (‘lU'es hrtwern sern s ar<‘ 28, 27, and 

f respet (ivelv, the biller being "luall hec.ause t 
for one prof>er(v and 2 tor the other 
AV 

TTie rej.ition is equal to a betwaan ‘-ueitASive 

groups. 

The light-wnves fr<»m tin’ evidence of optical refrac- 
tivilies appu'ar to pass chiefly through the g.aps between 
(he atoms A | B j C j ]), ns through a grating encoun- 
tering (he valency okTtrons which tend to retard them. 
Onh single rings of cloitrons in ih(' first series are 
affected bv (he light-waves, thc' nuclei nr 4 being 
nffccied. This is shown by the diminishing rr frae- 
tivilies with thr^ increase of atomic ni.asscs in Ihe 
regions of the on iodic system under ex.aniinaiic.n. In 
the second and subsr'ouenl series a shell of electrons 
fseverr’il rings) is influraned. -a siniil.ir k(’inel not 
being affected, ^nv influence winch r. .arises the elec- 
inMis to be drawn more into paths of light (unsalura- 
tion) results in an increast' of the refrar ti\ it v. 

If (he electrons be sunnosrd to be di’-lributed in 
soAce, acc(>rding to principles of equal distribution rn 
the same atom,’ with, perhaps?, conUrzaining disturb- 

1 0cf(»hiej?jiilirtod*lftfprT*f«iJi*w»Pf4.ftre»y 
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artci'^'s i/1 [.K>-,i/iun in soiiic totiibinaiioiis, it i.-, ptM/./hlt* 
fha! a d/liiii!- .tncl a{ipr<>.\ii}tat(.*ty ecjiuil ^hruc of space 
/nuvt 1/1 a(C'//drd to <at,h elt-cfnai. 'J lu- .tppro\i- 
inatcii rt ( ulinear cuive points tf> ihi*' fact. f><>th 

propff I !» ■., liow/'vr, r sorthuti.u hi dllb.-icnl 

cojnbi/iatinji«,, ^.o that soon- siiplit nuxitlH'ailon is l<* 
hv iHidc) sioud. It is, suttnicntlv tnltoc-,tjn^ 

to able to tiacc su< h a relation vvtun ii is m'O- 
sid(-ia<] (h,/l n/ itlu r ih" atcxiui ^ohaiiu's nor tcfra«- 

tioHs (an he measured, hut ai'‘ (ieri\ed coii- 

Jitants. 

l^ome of the va/iations seem to point to variable 

ivlalions with the eihcrrsil nuaiiuni. Negative 
anoniaiu-', foi es auple, att' at pr< sejif incfunpre- 
hf'd^tihiia the vsliol( <»f the afoma nfiaciions <>1, snv, 
owpdn in h)i ( \atnpl(“, disapjxarinp; enlireh 

Some ol di/' pvr '(iltuDi rhariffcs are etjually (1'inri.ilt 
to 0'\p| uii. 'Ill'’ ptriodir r/dationslup hctv\een th(‘ 
fl^'imiHs poiiU^ rather to a spiral ar r an;;('inent (umb r- 
btood in a solid sense) ^ “t the ( Icttion? llian to a 
sciie^ of iin|4s dlus arranpeinent is due to the fact 
that die spiial Is one of (he mitural modes of motion 
f>t die ,('di('r and disdete partitb^s imm<Tsed in it. 


This In shown in the cas(* ot sphal nehuhv. The 
vorles is aiiodur condition, (itadu.d disintej'ration 
of the atoms is thus more easily understood, and 
devolution is icvetsed evolution. 

rp to du’ present (h(‘ charge on the electron is 
nt^atded as static, l)ul the existence of magnetic pro- 
jX^rtics siiggi'su n.lalions of eb'ctricity on the material 
pariicli s. 1 his \vouId result in a magnetic flux. It, 
hov.('\ei. sreiiis to he Impossihle to distinguish the 
charges widnn the atom. 

pColc. \ nnme/ual relation witli the atomic masses 
suggests itself t)i \r^ X F, 1 ' being a ta( tor probably 
fepresendng < e lu t'nIraVion ot m.itlei (.domic density). 

X F /»,, for A Z 

^ ^l'(2, 2, 3, 3) not for fust seiies except for C. 

K 

Cl 6 X 3 X 2 « ^6 
Mn 52-8 ('55) 

Br 8 8 X ^ X 3 ' 70‘2 (70 6') 
i CV9X 3X 3« 125 1 (126). 

F diminishes from gtoup 7 >0 4 and- iiKrenses 
dlfferentls in the groups. This relation is, however, 

• A iiptwidcal tOHff>optUon with » vprtical cenlr« »t,d a ptripheral 
rotavjon (niodfl niip'toloty ■ \ ^ 

NO, ;7i3>vol. io8]:‘ ' 


i-'ti product'., whilst ide ;\ddiii.c cuoiutar^ 
factor is (WubrU; still, the telatioa is interesting. ' ife 
iievi hoinologue attcT ('I is Hr (red liquid). 
ts, howrvtT, a huge g.i[> bclueen die two. Inst^ 
ot an t.tsdv coiuknsible yellou^r.-d v. .pour at 55, b 
s/,niL t\sis( \\<' get a met.il. 'Iheie is a similar dl^ 
pit[(\ lKt\\(<‘n Ih and IT (jI'ia Msi- Lk BaS. 

0 Spi ingfit'ld Crescin!, St. llelieis, Jersey 

Hybridity and the Evolution of Species. 

\s di(‘ .author ot die llieoia of h.solutioii by 
Miam.s of H\bndisa(ion." I .mi iiami.illy much in< 
trt(si»<l in iht' reieiit p.apm s to Ih I bn risen and Mia#- 
B!,u‘l\l)ur n, \\hi(li pio\(*d besonil .mv o.isonable doubt 
(tia( mnsf British roso~s[)(cus are of }1^'brid origin, 
thougli tills v\as not suspected I he authors basd® 
tlw'ir cont'iiision that lisbriditc is <_)ia (d the prirrt® 
f.tifors m (he evolution nf s[U'iies, if not the 
one, on tiieir catolognal lesults, whn )i agre»^ wide 
those o| 1ackh(dm-on a mm h larger numlicr of rose- 
s[u-( los from all p.iils of die world I h(‘ re\iewerof 
their [i.apers in N\hki of Sepu mla i 15. p 0(i, does 
lull justue to di(' impoitance of 
these results, and diiects attention 
to jeflna ’s work h nding to show 
th.'it the presence of “had pollen”'' 
is prool (jf .1 lubiid oiigin- a view 
much strengthened by Brainertf 
and I'eterseii’s study of the New* 
Faigland Rubi (\ ( rmont Agrie. 
Exjir. Sia. ihill. No. 217), in the 
course ol which tlayv find much ' 
h\ bridis.ation .and no foiiiis with 
entirely good i>oliiai. 

'I'o this \ie\\ di»' reviewer takes 
t'\c<‘[)tu>n. '1 h.al “bad pollen” 

is unsafe as .1 ctileri/an ^of 
lubriditv is shown, he s.avs, how- 
c'ver, hv odu i results. As such he 
considers th(‘ l.'ut tliat isolated 
spixai's, such as the tkililornian 
'I'rilhiDii g/gi/!//( am , the iK'arest 
fc'l.iiive ol wlmli is in the Fasteihli 
At.ites, possess ,( (iihun amount 
of lead iK)ll(Mi T am soii \ tc> say 
diat 1 fad to sec die beaiing of -/ft 
now tsol.dc^d li.ibit.it on 'the* 
problem in question I sup- 
pose that the leviewtr wijf 
agree with me that the origin >f Oenotbera biennis^ 
which for .several cemturies has bemi a feature of tits’ 
flora of th(‘ dunes in manv Europe, m rountric| 
originated elsewlierc' than in Europe; so why shoul^ 
TrtUiufn gitpanlcHiu, and Dirra OiU iJcntalis attgf 
P'CoUopus Bigclovii, die other two species with 
pollen whuh he quotes as proof of his contention, hav^ 
originated at the spots they now’ occupy? And if 
they oiiginated sonK'where else, the argument against 
their possible origin by rr(>ssing doc s not hold good.' 

\ elp, Holland, ()( tober 4, J. P Ixilsv. ' 

Ii is peahaps only nafur.tl that Dr. Lotsy should* 
take a .special view’ of any facts that bear on^ hb 
dieorv of evolution by hvbridisalion, but in the abovb* 
letter he is rlearlv bc'gging tlie question. In the^ 
article on British rosc.s and hybridity to which 
refers it was pointed out that die original authors did 
nc»t consider nil British roses to be hybrids, blit 
looked Upon the difiloid forms and the PimplnelU- 
foliae a.s pure sjterifs. In such rases as Trillimrtfl 
Dirca, and Scoliojius, it is not sufbeient for him 
suggest that they mu.*?t 1 >p hybrids merely beeau$€r, 
have ^Wd fart, ,pt'^’tau|lr 
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jlilei) sterility and fertility behave as a pair of char- | 
ttfirs in the sweet pea and the velvet bean should j 
If'itself De suflicieiu to ^i\e pause to those who would j 
j<e to regard bad pollen as a proof of hvbndit) | 
tie theory of mutation equally requires the oci unenc<’ i 
f ,a certain proportion of defective germ cells. ' 

The Hagedt>oni'>, in llu'i^ retent book on “'rhe j 
Lelafive \ alu ^ of th(' Ihoce.sses I'ausing Hxolutiun/' I 
tso sujipdtt the idea of the tnagin of species hy cross- j 
ig, bur are obliged to admit that loss inutatitnis intent > 
:cur. though \vh\ thev should confine lheinsel\es tt» | 
iss mutations is not clear It will be necessar\ to j 
ring some mote tonvincing argument in support of i 
ybridisaiion as a cunsiiuctive evolutionary fat lor i 
Rfore it is likelv to leceive muth serious tonsidera- I 
on'fr()m hioiuglsts. | 

Tar Wkiiik oi rni* AKtitiK. . 


We define the four co ortlinates of the^ .event P 
by the equations . - 

\{t\- 

a*jc4(/ „ ^ /^) 

3-; - ly( . i\ ' 

It is to be ttbscrved that this Lo.oiduMt^ system, 
.dthough fnaii the method of detinition .lypla able to, 
tile most general gi avilational fields, wjll, m the 
.d)stau< of such fields, give thf sanit' v.ilie s p.r the 
t't>-oi(lino(es of an evtail as those obf.tim d b^ rigkl 
Ihx 1 \ lUeasuiemenis jroin three piinls of .i i igul body 
and l)\ a system ot clocks. j. L. Svnc.f. 

nep.irtment of Mathematics, Ihiiversiiv i»f 
r(aon(<\ rori>n(t>, (bmada, Sepfembei iti. 


A System of Spaee-Time QoH)rdinates. 

Tut: i't)nimt)n insti unK iils of measurement proposed 
I theory and tMnplo\<tl in practice for the co-ordin.i- 
on of phvskal events ctmsist of rigid bais anti 
ItX'ks. the liniitatitms of such methods are t>bviou'>. 
'he erect mu of a rigid bar for tlu' direct determina- 
on of the distance of th(“ moon from the earth is 
iconceivablo from a ptatiical ptnnt of view, whiU 
is a gross absurdity to spvttk of tilt' mt'asutement 
f moKcuhr distant t'S liy mt'ans of rigid lanlies. 
here is oidv one l\i)e of cttnnt't'ting-lmk acioss sp.e i 
aitable t(*r t'o-tirdinaiion of events, namely, the light- 
ly* 1 bfie delini' a svslem of .space-time co- 
rdiaates wltich invtilve only one metrical quantity, 
le vibration pe/ i<xl of an atom. 

Let liter e be ,\ vibrating atom at A emitting ligbf- 
jvs. d ht tunc at A is re.ad from the atom theie. 
,e't P be anv otlier [larticle, which sends Ij.nk in- 
ranlantouslv to the llght-ravs aniving from A. 
,C( a i.iv stall fia^m \ nl time 1' and return to A at 
me !l an ivcnl occurs at P a( the instant of the 
rrival <'>f rhr said rav, we shall di fine two of the (,»- 
Ordinates of the cv ( n( as 

distance oj event fnnn J - 1, . ](V’ - 

time of ivent x,- 

the evpiessions in italics being clel'med by these state- 
ments. 

Let and C be two particles such that is con- 
, 9 tant with lesprcl to time for each of them. Let a 
HglU-ra\ be <'mil(('d from H and return to after 
reflection from (’. 'The dcjiartun' from B and return 
to B of this rav are two events at B, and vve have 
^Ireadv (It fined the lime of evr-nts occurring at B. 
Let the rav leave B at tim<‘ a', amil return to B at 
tim(‘ I (1 L be so situated lliat - a',) is cctn- 

Stant for all saa'cessive ravs 

A, B. and C constitute tiu' franu' of co-ordinates 
For sake td (Aamt))' . \\«' mav obs(‘r\a* that tlirec of 
dhe cornels of a rigid lei (angular block .at re'-t in a 
' terrestrial laboratory saiisfv tH(' r(anditIons imposfsl 
Oh A, B, and (L si, f.n as onr < xperimenbil aciuiarv 
fan ascertain ; whetlai tlayv would continue to do so 
the block was rajddly revolved about an tivis is a 
''nwtter for experiment to df'cide. 

We have now three particles. A, B, and f', and 
4i:om our definilions wi' can vvri((‘ down the tinu^ of 
' "fth event pruning .at any of the three. Let anv' event 
. P (Xcur. T.el it (oincidc' with llic arrival of a lighl- 
rav from A which left A at l\ and returns to A at t" > 
^a'nd with the arrival of a rav from B which left B a 
returns to B at t\, and also with the arrival o 
a, C at I'c returns to C at 

;; yi^f:4*3dV<3if'‘to8} ' ■■ 
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Aeroplane Photography for Archaeology. 

Pnoiot.Hvi'Hs fioin an a<rop1afie lakcm on a clear 
.allernoon a litih* befoic sunset would give good laaords 
of ancient Biitish and Konian camps, “castlis," v’ll- 
iagfs, rings, pack-tracks, bairows, ditclirs, and other 
eatthvvorks, and, as in such photogia()hs taken in 
Mcsopoi-unia. would prohahiv reveal drlnils that can- 
not he distinguished hv inspeefic)!] on the ground. 
Photc^giaphs might yield almost as- mucli information 
as ihr miKlels in the Pill Bivers Museum at b'urnharn* 
which weie nuuh* from laborious eonloiit suivcying. 

d'la re art- hundieds of such eailhvvoiks on Salislntry 
Plain, and many of tliem are, no ilcaibt, nlati’d to 
StcaU'lienge and to Avcduirv. Ihe sierecscopic com* 
l)inatic.>n of two successive photographs might disclose 
those parts of the }»;mks and ditches which are nearlv 
obliti'rated hv tlie village of Avebiny. (leiK ial modek 
ling is wanted rather than line' detail. r»ihaj>s such 
woik might by done by leainers 

A. P. d'Korn.H. 

fiH'Vstones, TelTont. Salisbury, Oc'tober i.x 

Cosmic Friction: A Query. 

W’KiriNMr vvitli pTop(‘r didereme, I vvovdd ,isii .isti'o 
nonurs wlu'ther it is not feasible (»> (onsid»r that the 
solar system maj cK’casionallv journev ihiough a 
legicHi of sjvac»_‘ (XTupied by <'\c caalinglv ditTuse 
matter? Ihider such conditions the' evci'j>t inna! ap* 
pcar.nice of a large- ■meteorite (Mitside tlie earth’s 
atmosphere might be pcassibie ; and some minute 
shortening of the peritwl of a qiiirlclv revolving salck 
lite, like thc^ moon, might show itself by a lumulative 
.advance of [losilion Lonli ariwiscy if ever (say 
between 1865 and 1871) vve passed through regions 
altogelhcT fre-e ficmi even such evanescent fiiction, ^ 
readilv affe<-lecl conuh, like fincke’s, might tem- 
pi >raril\ recover from its usual perturbation 

Oiivrrc Lr)nnn:. 


Muscular Piezo*eloctrioity ? 


'IliMtr is a nmatkable similaritv betWMii the struc- 
ture of tliose organs ol ideetric (el's v\hi('h rirc 
gencr.dlv laid to be ilie soui'c'c of (heir ‘shock's” 
and tlu' sfruc'luri’ of certain artifiiiallv grown civstaJs 
exhibiting the j)ii .'o-c k ctric pi'i^perty. L ii possible 
(hit then' is .1 c'onneeiion helvvreu (he lw(s and that 
Ihi sc cre.tlnri's do prcK.hiee pie70-electri( lU Iw tlx* con- 
traction of these organs? 1 should be inieresU'd to 
know if anv uf your readers liave found anv con- 
nection between these tw'O frhenomena. 

E. VVRtOTHKivr FY RlT$hEU. 
Trinity CoIlogdeC^ibibridgc, October ip. \ 
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Speaking Films- 


Hy I’koi . -A, 

T^llh pubimty ti'ci'nlly f,'iv( n (7 lino. Sop- 

tombcr 24 an(i 2b) lo rt'ports of the buc- 
esstul s} ficiiroiiibalion ot spet< h and actir)n in 
Ljnt;niatog^raph\ makes present an appiopnaic* 
ime for deseubing the produ.tion and use of 
ihotoy'raphic films bearing sound-records which 
ire reproducible. J^'<ir the novelty of the recent 
nventitats doe.s not he in tlie speaking films them- 
elvt*s» but in iluir cijinbinalion with pic'ture films 
«o as to ((jristitute th<' so-called “talking- pic- 
ur<4Ji.” It v\as about the >ear tyoo that . 
iriist \\ alter Kuhmer made the first sjxiaking- * 
ilm. file process is described in his book on j 
‘Wireless delcphon>,” translated into English b\ i 
. Krskine .Murray in lyob. Rulimer’.s invention ' 
vas ihc' natin'ril outLome of his work on photo- ' 
elephony, (he principles of w-hieh are treated in ; 
he same work. In pholo-U:lephony there arc im* : 
losed upon a prujerted beam of light flueluation.s ! 
if mtensii) \^hKh I'orresjxmd to the .sound-vibra- 
luns associated with speech ; for purpo.ses of re* 
iruduclion the light is allowed to fall upon a 
eleiuum ^ cell, wl\ieh, by its well-known photo- 
k'ctric properlv, (Oiilrols the eunent in a tcle- 
ihonir ( irriiit. It was a simple modilieation to 
arry out the process in two distinit stages, viz., 
i) to photograph (he fluctuations of the light . 
ipon a moving filiti, and (2) to actuate the ' 
lOlcniuin cell at leisure by intei posing- liolwcen it : 
incl a ^wuice of liglu, fht' dev (dope d film moving , 
It the s.ime sp<‘t(l ,-is Ixforte 1 ‘or tins device* 
duhnuT chose the descriptive' but uglv name 
‘ photograplvji)hoii(‘,“ and printed rcfnoduclions 
)t some' ot the films obtaiinal bv linn ajipcar in 
hat ( li.iptcr (jl Ills book whieh bCars this nnine. 

Rtihme'r’s method of (obtaining (In' lliieiuation.s 
if light ('orrcsj)onding to spee?rh was to Miper- 
inposc Uj*on the curremt in an e loe'tric arc \nrla- 
1011*=: due to a mie-roplione actuated by the voice. 
This method has been ust'd by several later 
nvcstigalors, including H. 'riiirring (l^hys, Zcii., 

1, oy. who has also deviscel a particularlv 1 

sensitiv'- tfirrn «if se!(*nium ('cll. The* chief difli- ' 
:ulty in (i)nne( (kui there'with appears to be that 
:)f kce'pitig- the are' in a suirn'ieaitlv sensitive con- 1 
jition. In an enlirch efitferent nn'thod, due to 
die author, dest'rilied in \\n lo- for Ke'lirnarv 
1920 (voh 104, p. <>oj), under the title' 

‘Telephoning b\ laght,”" this difhcnlty does , 
tot pre'sent it'vell, and a nuctunting beam 

if light with the inea'ssarv ('bar acteristlcs is : 
obtained with ea'^c. Its application to the pro- 

V SclenitJiii is not thrt oiiK Miit.Uil^ for this Othrr i 

bot') rlf'ctriC rclK hftvc K'-rn ^.onstni. i-d <lnun^' nv^ni iiotaMv the 

‘ ilialofaft*’ cell’ of r. VN . ,ind ihf “ ntitinionltr < ell " duo to \V S 

"Irip 1 h# <;rii*itive su!'«tant rs bore iiivolvod .irc *iiitphi<!rs of fbftl- 
ium fuui antimony rrsprt lively. i he ji-l.ittvo tncrit^ of sin h celN are <,)|ion 
>3 9 tl«‘<tion, Hntl reQmrc ■ pvprrimentnl investigation : but they do 

iffert at all tlie prin-dplrs of 8<nin<! ipprodiution from pbol'if raphic filni^ an 
Irsofibed w> this urt'K'l^. ^ ' 

2 ITie article here refi'rrud to should be rtod Jn < onjiin«.tii»n with the j 

nesertt one. ^ " I 

no: 27i3,.voi;. io$] ' - 


O. Rankinf. 

duc(n,)n of speaking films has already been iodi' 
caied (Proc. Phys. Soc.^ vol 32, p. 7b, 19-20), but 
many new ri'Cords have been obtained since tb< 
date of that pnhlication. 

The mode ol recording adopted, which differs 
ill no essential re.spect fioni Ruhmer’s, is to allow 
the fiiicluatiiig beam of light emerging from the 
photophorie transmitter to fall upon a condensing 
lens, Lj (Fig. i), so that an image of the origina 
soure'e ot light is formed at S. .\ narrow-, hori- 
zontal slit thus illuminated at S serves as 2 
secondary source, and the lens brings an imagt 
of it to a focus upon a eontiniiousiy moving photo- 
graphic film suitabry enclosed. A slightly differenl 
arrangement, which is superioi optically, is tc 
place a larger slit elosei to, and extending over 
the lull aperlure* of, the lens Fj, and to obtain 
on the film a suitably diminishe'd image of the 
slit by giving the lens L, the appropriate focal 
length. Bv providing in addilion that the focal 
length of Fj is equal to the distance FjL,, the 
image ot the original source', usually qiiilc small, 
I'oincicles with F., of which the ct-iUral region only 
IS thu.s used, and aberration is mue h re'dut'ed. ll 
will be see'U that the moving film is exjiosed tc 



a nairow bar of light, pe-rjiendicular to tin ditc'C 
lion ot motion, ot w-hieh the intensity is varvln^ 
in accordance with those sounds which have 
at'tuateeJ the photophone beam. Flie result is lha 
the tilm, when developed, shows a band varving ii 
opaeitv as the length is traversed, and lookinj; 
very much like a disrontimiuus spectrum, d'vve 
example's (reduced h) one-tourlh) are shown ii 
I'hg. 2 tlie records of the words “heel” anc 
“this** respeetn ('1\ . They have been chosei 
because tliey are sliort, staccato words capable 
of being reprodue eel in the space available. Thi 
beginning ot each vvord is at the top, and thi 
speed of the film w as aliout i 3 metres per second 
'Flif amoiiiu ot detail shoum in these record; 
dcpe'nds, of ('ourso, upon the relation be'tvvcen tht 
width of the slit image on the film and the filn 
velocity. For tlu^sc shown the slit image wai 
.about o 2 mm. wide, so that frequencies of severs 
thousand per second, if present, should be. visuall; 
detectable. , ‘ 

The procedure for reproducing the sounds fjtpiii 

the v^ry simple, ii b 
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Kus the light from a narrow .source upon the 
Itn, and to allow the light which penetrates the 
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film to fall upon a selenium cell ('onnecled with 
a batter\ and telephone receiver. For example, 

. t;,h^ arrangement shown in Fig. 3 
works .satisfactorily. Here the slit S 
is illuminated bv the condensed light 
from the arc, and it.s image is 
formed on the moving film at F. 

The light reaching the .selenium 
cell, upon which, if necessary, it can 
be concentrated by an additional lens, 

' is caused to fluctuate as the film moves, 

, «6 that the corresponding sounds 
are heard in the telephone. It 
is' usually necessary to amplify the 
f^^bte telephone currents by means of one or more 
then^iObic valve®, Mjr. Serijland, the Swedish, 
\ nye^tor ' )vhoi^e recent; kiu toatog^raph 
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elicited this article, has apparently been able to 
attain augmentation suflicient to actuate ctlieC'' 
ti\cly loud-speaking telephone. s sc as to be audible 
; througliout a rcnmi ; but the mnnher of ^a}ves 
I used in cascade has not been annouix ed. 

; Ihere arc ( crtain somevvliai rem.ir kalilo features 
i in connection with the .sound rc}»roduciion from 
I films .such as those illustrated. I'licsr, although 
I already enumerated (toe, nl.j, arc worth cmplia- 
' sising. Strictly, in order that the sound \ d. rations 
j teproduced may correspond tx, u:\ly to tli.^sc which 
j originally controlled the beam ol’ light and gave 
! the photographic record, the speed of the film 
1 should he the same during recording as during 
j rej)roducing^ ; but the ear and brain are apparently 
capable o( rei'ognising a word even tiiough the 
froqueiirie.s associated with its ulteianic have 
been altered in constant proportion to a consider- 
able degree. This applies mon.- to some words 
than to otluTs, hut, generally speaking, precise 
equality of film spi'cds in recording* and repro- 
ducing Is not n(‘cess;jry. nr^r docs there prrwe to 
be any need to take particular can* to secure the 
correct photographic derisitA ; tlie articulation of 
the reproduced sounds is wonderfully |^ood with- 
out this elaiioration. Most remarkable of all, 
however, is the small elTect arising from widening 
the slit image used during reproduction It hg.s 
been found tb.it this imag'c mav )>e madt' stnernl 
times wider than when rec'iirdtng without marked 
deterioration of the reproduced words. Ml this 
points the fai't tliat eflei live listening d( niancls 
only the existence of tlu' (duel fcatun^s of th(‘ com^ 
plicated vihr.'itions (Uinslltuting speiadi sound.S. 

1 he prai'tical cffoi t is that in gramophones gener- 
.allv the s|)f‘ed used need not he so large as to 
rei'ord all the finer details existing in the vibra- 
tions, and in the case of the particular optical 
gramophone under considerntion, .i film speed 
miK'h less than that indicated above woidd suffice. 
Ivxperiment proves this to he true, and surces.sful 
lilms have bc’en made, as was anticipated, with 
speeds of about 40 cm. per second (the npproxi- 
niat(’ rale in (In^ klnemafograpb as ordinarily 
used) and a slit Image o 2 mm. wide. The 
degree of .siurcss in reprodurtion mav be 
judged from the fact that single vvords* 
isolated from all i-ontext, are nearly always 
recognised at once, in spite of the severe test 
which .such an arrangement obviously imposes. 


TdlepSone 

•y‘''*^s.^rrc;efv«r 



In passing from the consideration of speaking 
films s^lppe to their, sy nchronous combination with 

pass from facts well 
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iibtabli'jhfd '-( irntilicall) lo inlornialKMi <il pr< vent 
only oblamahlc iii ncusjKjpt'r rcjxjrt^ i'inj)li.isls 
need /lot l)i, laid un ilu: ob\'iou\ *Kl\anlaj;t^ a 
jfltn s^anid-rtM r>r(J <>xei an oidinar) rnec lianit all) 
produced i aino[>}ione rei ord. ( 't)ini>inati<jns ol 
piLluir lihns and (UTiiuarv ‘^ramnphonc''^ ha\e 
bec'U ire(pu'ntl) Irual without svacc^s sultic leiU to 
ensure ilieir Mir\i\al in prat la <•. 'I lie dil 1 uult\, 
oi lourM', nniinl\ an^es lioin the uiiposMbdits oi 
pre%arviu^l svuidu ontsin bcLuien a ^ raniofihoue 
record .uid a lilni the length ol which is t;radii«iiJ\ 
but lne\ila))l\' shortened by tlie rtj)alnni^ ot Irc- 
l-tuenL breakages W uh the sound-rce'ord also 
upon a lilin, the apjirojrriale adjustnu-ul can 
aivva)^- l)e niade, esjaa lally in the i(le<d ea^c w li< re 
a suable !i!in Ix'.irs botli pit lure- anti sonnd-na ords, 
side ly\ side, undi i whicdi < onditious u beeonies 
aul»)inali' Ilu art an^enuMit ot two separate 
lilnis, tun ))olli in it'tording and re[)r(u}n('ini^ on 
the s.iiiK' slialt, lias, ar'cordinp to tlic I'wir^ 
rejuirl, been adojitcd l:)v Mr. Berj^land ; Mr 
Gruulell Ahitthews, t>n the other harrd, annt)uiices 
tfiat lu' lias Ix'eri aidty in spilt* ot the small space 
a\aiiable, to >e( me the advantaj^'Cs ot a smple 
him, a newspaper reprodiu tion of whieii is piven. 
fn lubther t ase are the ri'portcd details (omplete 
cnou^»'li to indicate the actual merhariism cm- 
p)o\e(i One point ot somewhat curious interest 
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seems, however, to be fairly deliniteh establishr 
An fxammation of the printed la prcKiuctton, 
Air. (iiindcll Alatthev\s's tihn shows that the soun 
ri.tird Is ol wlurl ma\' be called the onlianty ty 

; c. If consists of tltc trace ot /ran s cer se inoV 
ments ot a spot of on a inoMni; him,'’ : 

lamihar rn ostallopraph anti otlu r wavc-niotit 
rec'ords. A talk wliicli the autlutr w.is tortuna. 
en<ul^h to lia\e reccmtl) \\nh Prol. \rrhcniu 
who wa^^ {)Tis(‘nt at (he fust dcmcjnslratlc 
ot rlu' new >>wedisli talking; pu lures, made it cle: 
that Mr. Berclaiid also relies on this same jdar 
(t IS not c.rs\ to see how such transverse* recar* 
lend fliemseKts (o cl'fccr(\e souiul-rt'irroducliof 
On tile face of it, the) would appetu to b 
(hstira rl) mictior tor this purf)ose to th 
recofds clc^scnhed and illust rated in thi 
arti(_lc, and del.uK of the mann<*r in w’hic 
the seleniiun is .uliiatcd will he aw.iiterl w'iti 
niK I'est. 

\\'( have )el to learn idso liv wind mc'chanisn 
s) nchionisal ion has been effec teil. h'or, althou^I 
die principle in\o1\c*d is \ er) simph*, and tb« 
general rnethod oJ procedure is ({uite oh\’iou.S 
there ha\e lo doubt arisen in practica* detail: 
which present serious ditlic'iiUies. W’c m<i\ hop.* 
to liear before lonty w liat these are and how the) 
Inn e been snrmoimtc'd. 
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The Oppau 

T ill* three tor s ol the Badisc lie \mlin- nn<l SodU' 
lalink slate in itn* /cr/u/rrr// jur 
Witndti' ( licaiir tor Octohc'r 4 that the explosion 
at the nitrogen hxation v^orks at Op[)au on Sc'p- 
lenihcr 21 toolv' place in a stori* containing :ihout 
4;oc) ton, ot aminonnim siilpliatc* nitrate Ilu*) 
explain that, h(*tore the war, only sulph.rie ol am- 
monia w.is in.ide at Oppau; ammonium nitrate 
was manutac lined durino* the wai, and since then, 
mlxiuic^ ol ammonium nitrate and potassium 
('hlondc', and more n'ci-rith ammonium nitrate 
arwl siilpliatc' lor use* as feitlhs<*rs. The\ dc'ii- 
nitel) stale inat no ammonium nitiat<* was present 
in the* works at Oppau «it the time of th< explo- 
sion, and CO on to s,i\ that w'hih; tlie explosive 
nature* o] ainmonium nitrate is well Known, this 
feature c an be c ompletely <*hminated h) mixlnjd it 
with polassiuin or sodium c'hlorides ; the double 
salt, jN 1 1^,\ 0.p(x\ll4).)wS04, h.id also been show’ii 
to be non-e\plnsi\ e wh(*n pure as well as w'heri it 
is produced mu tin* wc^rks scale. "1 hey proceed to 
Cjuote evidence’ as lo the non-explosive character 
of this salt from the fac t that it j;lves no distension 
m the Trau/l bloc k lest, wlicn exploded by means 
of a detunat(>i containing 2 ^rarns of inercur) 
fulminate, and in substantiation rif its innocuous 
character they adduce the fact that in factories 
producing it no ac^eddent Inis cH'curred lor a number 
years, when explosives have been applied to 
' rt (ot the purpose of breaking up blocks of the 
mhced salts which have sef. hard. I'hey. that 
NO. 2713, VOW 1083., i ' , 


Explosion. 

Oppau was cornpJeteiy destroved. and say that 
ilu* iiortion ol tlie l.ictory devoted to the produc- 
tK^n of ammonia from the air and of ammonium 
sulpliate IS ccunparativaly uninjured, so that the 
inanufar t ure eould he startc'd .ig.un, and they end 
witfi an assurama* that the prcMlnc tion c;f ammonia 
bv Inj^ii pressure* as earned out by the BadiscHe 
Anilin* und Sodafa])rik lias notluno whatever to. do 
w ilh tlu* explosion. 

It mav he remarke'd in connection with this 
stat(‘ment that no referenci* is made to expenmcnr 
(nl work on the explosive charac ter of their pro** 
diH t on a larger scale than bv attempting to 6^6 
it by a Mo. 8 detonator in a i'lauzl block. It is 
Knenvn, however, to explosive technologists that 
arninonium nitrate responds only feebly to such a^ 
detonator, hut that it can be brought up to detona- 
tion by a .suitably chosen initial impulse. 

(he Titnes of October u gives an account of 
some very remarkable evidence brought out at 
sitting of th(' German Parliamentary Committeft . 
appointed by the Reichstag to inquire into * 
explosion. It appears from the evidence that tnV 
process was b(*lng worked intensively and without 
adequate chemical control, and it i.s stated that jiT' 
the preparation of the ammonium sulphate nitfiate 
the ammonium nitrate was not always dissoh^d^ 
but passed on to the store as such. Evidence was 
also given as to the fact that blasting was resorted 
to for the purpose of breaking up the hardifened 
ma^s, and , in a , further repprt^. published ih ^ 
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! t€S of Ot^toher 17, it is stated that this blastinj^ 
j sub 4 i‘l to a tirm of contractors and uas done 
men ori pitsa'-w <jrk. 

Iktc appear to he at K'ast three < umniKsion^' 
estij^atin^" the a<'eideftt ; one, appointed by the 
elista^. another l)v thelHavarian Goverruneut. 

I a thiid by the Workmen’s Council of the 
pau facNjry, and it is )yathered tliat there is 
{'ontlict as to the powers and status of thes»' 
bjUinisuou',. An adjournment ot the iiujuiry has 
fvidenily been made^ hut it is not clear as to 
Ithether this is for the purpose of ohtaininj^ further 
i^ddence on tlie danger of blasting, or, as is sug- 
^ste<i bv the writer of an article in tlu ('hcmikcr- 
(if (J( toIxT o, on danger that m.iv arise 
i^om lu.itng up of the mass through the 


hbenrtion ut nitric aiad from ammonium nitrate by 
the aud held as an impurity m rlu' ammonium 
sulphate. With i(i.;auj to tlie latlej point, it is 
stated that ih** represf'ntat 1 v es of tlu' taetoiy 
taking a (‘outinuous rei oid ol ilic i(nn))( i alurc oJ 
the remaining s(o('k, uhieh .imounis (o S,ooo ton<>, 
with the ohjeel of thnalmg it il an\ i onsidei r'lhlc 
rise oteurs. 

liiMew of the impoil.in(.e oj .immonnnn nitrate 
and other salts of ammonia lor hit lie'll' purposes 
on the v(‘ry largest scale, it is to lu' mix t k U ht;{)cd 
t!mt evers endiMvoiir will In' m.nli' fiy ihr IntiT- 
Mlied ('ommission tvf (.'ontrol to ol>t,iin tlu hnal 
rej>ort ot the G(‘rm.in rarliaiiK niai n ((^unmitUe, 
logetlier witli a re('or(l of ans experiments con-‘ 
dm !t‘d to (Uuidale lh(' raiise of the explo^jou 


The Age of the EarthA 

If) tiu‘ IsK.iii llo.\ ]a»KO Kwimi.h, I'.K S 


Mihjiil whuh \se have met !(.» ('onsidei 
: to-da\ IS (uu'umheied VMlh past eoiUr ov ei ^v 

iTl v'annot he denud, 1 am afraid, that e\poiunt> 

■ of pariieular views in the [>asL }ia\e laid too mmh 
yempha^is on iheir own paitiiular wav ol looking 
"jit the piohlem without making enougli allowame 
for human Cdlihilil)’. I sliall try, so iar as jxjs 
sibk', to avoid this pitlall. 1 liere has lieen .1 
lendentv on all sides loi specialists iu one 
braiu h ol scieiu'c to ((>iisid(i themselves tree 
' to disiegaul e\i(len('<‘ drawn from a class ot con- 
'sideialions with winch tiu'v are not familiar 1 
am sure that this is not the road to truth In 
attempt ing a problem of this Kind, when we seek 
to plnmh into the* dcpvhs of time, tar beyond 
iiumaii expenem c‘, we ('annot alloid to neglect 
evidc-nee clrawn from .my quarter, even if it is 
not the kind ot evidence which we find it most 1 
congenial U> contemplate. A paiallcl c:ase is that 
nt a jury of jilain men in a murder trial. '1 hey 
mav know nothing of medical jurisprudence, post^ 
mortem examinations, and soon 1 he\ mav even 
CCgisider the suhjevl repellent; hut that does not 
i^Kcmpt them Irom the* duty of fully considering 
knd weighing such evidence to the best of their 
abilit). 'riic witnesses m thc' trial have, liouever, 
to liimi tlumiselv(.s to matters with which they 
"ate personally conversant. I will try to give m\ 
evidence witliin these limits 

' The phrase "age of the earth,” though ratlxu 
vague, is pe rhaps detinite enough for our jiurposc. 
WAiat we want to know^ is, how long ha.s ilie 
Wth’s sni'faee been fitted for the habitation of 
‘iliVing beings? or, alternatively, how long has it 
taken to nerumulatc thc knmvri series of geo 
logical tormatioiis? I'hese questions arc not the 
satfie, hut ( do not think that we shall need to 
irisj.st on the di.slinetion this morning. 

Tord Kelvin's aiguinents dc'pcnded on attempts 
Ip limit the length of time during which the 

i ^!J<ititributivin« to n joint dincti'.Mon of th* S<-t;tion4 of Mjitltem-*tw-a' 
atW Sconce, f;e .logy. Zo<.lciry> Botany ot lb« British 
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e.iilh s ^uitac(' temjx't'ul 11 1 e c'oiild luivc umained 
suljsianiialh the sjuu' as at picsent, and he 
uttmkcul this problem Itom two dilleieiit jioints ■ 
ol view. In the' lus| pl.iee, lie aUi'mplid In set 
a himl ot time to tlie diiialion ol the miii\ Jieat; 
and secorullv, lioin considi'r.it ion ol th<' earlli’s 
mlc'inal heal, lie .ngned liac'k to the lime wix'U 
the ''Url.ee was too hot for the pic'si'iue of living 
beings. 1 have' hc'ard a suggestion iliat ilu're is 
sdiiu* muluai m< onsistuney m tliese two lines of 
.ergument i onsideratmn of the sun's heal mid<c 5 
lhl‘ past tc'mperature loo low; ( onsideration ol th<‘ 
earth’s heat makes it too high init I do imt 
think that this criticism is more than siipei fic ially 
plausible. J he point was rather that from either 
ol these arguments a ('onditiou widflv dilfercnt 
from the present would he reaelu'd, and tin relore 
that, even if tlieie were some unic-i oguised fiaw 
111 one of the atgumenls, the oUht would stand. 
Pos,sil)i\, loc^king back into the rc’mote pa.st, a 
condition of the earth’s surface is imaginable 
where the* mean lemjierature was muth the* same 
as at pri'sent, heat coming from thc* cartli’s in- 
terior m (.ompensatinn for a diminished radiation 
from the sun; but I feel sure you will all agree 
with me that we eaniiot gel mon time' h) spemal 
pleading" of this Kind. The fossilifetous rocks 
have*, without doubt, been accumulated under con- 
ditions of .solar radiation not essentially dilfcrent 
trmn IIk* present. One simple (.onsideration iSf 
that the plants in the coal measures otiviously had 
grec'u leaves, and tliat these* could not function 
wilhcmt a full allow-anee of solar radiation. 

W’c'' have then to con.slder ulictlu'r Lord 
Kelvin’s arguments can .stand in the light of 
present knowlc*dgf'. I think wcj must admit tliat 
they cannot. 

I'ir.st, as regards the earth's heat, it is now 
grnernllv ■ known that the premises (;f Lord 
Kelvin’s calculation, carefully partieiilarisc'd by 
him, arc upset hv thci discovery of radio-active.^* 
.«tuhstaiK(‘S in the earth. In 1900 1 made a deter-^ 
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minutu)n the atr^juiu of radium iii tfie sivpt'r- 
fitial pait-i of the earth v.hich are alone acee>Ml)le, 
hrorii udtmn analysis \\c can calculate the 
amoiinf <»t uraniutn and otlicr a.sxx'ialed sub- 
litant'fs and the thermal oul()ul from tlu-in, and 
tlui result 1*5 to >,lu/vv Ifiat if u< Mipjiuse the same 
raditun content to e\teiKl to a depth of stune 
JO rnile^, tlte ultole output of Ik at uuuld be 
acc'ounfed for wilhout assuminj^ that any of it 
comes from the ^lore of primeval heat as postu- 
lated b) Lon! K< Ivin ft is vcitbout doubt dilficuU 
to lindeisiand why the output ol heat is not 
greater, for it uould < erlainl\ Ik^ expei'icd that the 
rocky i rust of the tarth would fie more than 
JO mdes thi( k, to say nothing ol any radium 
there might he in the unknown interior. 

Can \\e at present infer anything definiti' from 
the (‘aith’s iiih rnal Inal as to tfu* possif)le dura- 
tion of gto](jgKal time? 1 think j)ractu ally not. 
It appe.irs (eilain that the radio-active materials 
present in I he earth <ite gener<itmg at h ast ns 
mu(')i li< at as is now hakmg out from (Ik* earth 
into s[)ae(\ If tiny are girKualing morr than this 
(and there is evuictue to suggest that they are), 
the tempin.ituir inust, according to all received 
vu‘us, he rising. In a word, wo are t)u//led to 
(•xplam the existing stati* of tilings, and cannot 
use it as a Inni basis from which to explore the 
fnist. 

Next, as to the sun's lieat. Lord Kelvin’s argu- 
ment was flial we K'lu ' of no possitilc .source at 
all adiKiuate to siqiply the existing output of solar 
energv e\<'<'pt si'culur contraction, and even this 
soun e of supjily w as ?iot enough to aiaaiunt for 
more than twenty niillion yeais of solar heat in the 
past. It is impossilih' to condemn on principle 
arguments ol this kind. We olten must, and do, 
rely on ilum in science as in ever)day affairs; 
but a ct rtam reserve is always needed on the 
ground tliat there art' more things in heaven and 
earth than art* dreamt of in our philosophy. 
Knowledge which has acv'umulated siiu'e Lord 
Kelvin’s time has driven us back on this alterna- 
tive. 

The sun is only one of the host of stars, and 
if \vc liiul It mpossiblo to account adequately for 
their radiation by contraction it evidt'ntly will not 
do to assunu' tbat the sun is limited to this source 
of supply 

Now soint' (){ the stars (the giant red stars), 
though ol about the same mass a^ the sun, are 
redialing ciKfgv at something like one tlwiusaud 
times the i.iti' ih.u the* sun doc's. They ought, 
accs)rding to (lie contraction ihc'orv, lo liave ex- 
pended a <'(msi(lcrable fraction of their total 
energy in historical times. No one will maintain 
that this ha.s occui^red, and if not there must be 
some source of supply other than contraction. It 
is not nei'cssarv tor our immediate purpose lo 
inquire w’hat this source is If is enough to note 
tb^t its existence invalidates Lord Kelvin’s esti- 
mate of the age of the sun’s heat. 

^^odern knowdedge in radio-activity ha.s given 
what appears, if separately considered, to be a 
firm and ^tis/actorv basl< for the estimation .of k 
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I geological time. Cranium, for exami>le, gpe 
I through a series of changes (radium is one of 
stagc'i in its progress), changing eventually irttc 
an isotope of lead -that is, an element chemically 
indisting iiishahle from lead, except by a sbgh» 
dillcrence of atomic weight and (practically af 
least) inseparable from ordinary load by chemical 
means if once mixed with it. d he isotope of 
lead in question lias probably an atomic weight 
of 2ot) exactly, as contrasted witli an atonuc 
weight of 207- 1 for ordinary lpad.“ This is much 
less than the atomic weight of uranium (238 5), 

I and the dillercnce represent. s approximately th^ 

' weight of helium atoms, which are fhc debris shed 
at the various stages of the transionnalion, 

L'urtber, it is well established that a gram 
of uranium as found along with its j)r()ducLs in 
rocks and minetals is now' changing at a rale 
; lepresented by the produi'tion of 1 S8 x 
I grams of ht'lium and 1-22 x grams of 

lead i.sotopv' per annum. We have not time tliis 

I morning lo coivsider the mefluxls by which these 
j figures iiave lieen reai'hed. It must sulhee to say 
j ifiat in the ease of helium it amounts practically 
j to dinjct observation, while in the case of lead 
j isotope th<* evideiK'e, though less direv'f, is very 

[ strong, and, so far as 1 am aware, is not con- 

tested bv any student of the subject. 1 have said 
that this is the rate at whk'h one gram of uranium 
as found in the earth is produeiiig helium and 
U'ad isotope at present. It is important to inquire 
w'hcther one gram of uranium did the same in 
the past, dhis we vannot, of course, determine 
j dirci'tly. It is certain that nothing we can do 
in a laboratory in tlie wav of cliange of tt'mpera* 

I ture and pressure can alter the rate sensibly, amj 
! enough has been done i« this way to malw^ it 
I unlikely that any pressures and temperatures en- 
countered in the superficial parts of th(' earth 
I could have such an effect. It has been sugge.sted 
t by Prof. Joly that the absolute age of a gram 
! of uranium may affect its rate of disintegration. 

All possibilities should be consider(‘d, but this 
I sug'gestion ih'rives no suppoit from the behaviour 
of the shorter-lived radio active substances the 
behavunir of which we ('an vvati'h. 

LIpon the whole, therefon', it would seem that 
in the disintegralion of a gram of uranium w^e 
have a provess the rate of vvhieli ('an be religd 
upon to have been the same in the past as vVe 
now observe it to be. 

The application is either to individual uranium 
' minerals or to tlie earth’s crust as a whole., 

! Taking hr.st the minerals containing uranium,L 
these are found in all cases to contain helium and 
lead. The helium in them, which appears to 
retained merhanically, may safelv be treated asL 
wholly a radio-active product, d'he lead in some?, 
rases conforms rlo.selv to the expected atomic 
weight of 20b, about one unit lawyer than commpn 
lead, and in such cases vve may safely regard tb6, 
whole of it a.s a product of uranium disintegrar . 
tion. . ' 

' * ' \ 

* 0>’cl)iury partly cpffi^ ot U* tbi* ttOi y#*^ 
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: tak^^ the brog^^rite found in the prc* | and th^ lead as x lo of the Ir is 

P^mbrtan rocks al Moss, Norway. 'i*he lead in necessary to remark lhai uc do not know verV 
this mineral has an atomic vvei|^ht t)l 206 oO as i detiniti ls whetlu'r tin* leatl di>iril>nti'<.l in the rocks 
determined b\ Homt^-NC hmied and I'raulein St. in small [iropuriion ami \cr\ dilla ult of extraction 
Ijliorovilz. The ratio of lead to uranium is i : 3, is the same mixluie oi I'solope as the load ol 
^Taking the lead as all ^produced by uranium mini ral veins. We call the laliet " i ntnnion lead/' 
at the rate above ^iven, \\c g^el an a^t' of 025 but nearly all the lead m the eanh's ciust is of 
million years. Some minerals from other archavm ; the louncr kind. 

Wock^ in Norway j^ive a rather longer ape. INen jI we did know that ‘’tovlv lead" were 

^ , In other cases there is some complication, ‘ the same as "vein lead," we should siill not be 

; Owing to the fact that thorium is as.sociated with j in a position to say what fiaetion of it was 
j aranium in the "mineral and that it, too, produces ' iiramum-load, as we do not kiwnv whether an 
helium and an isotope ot lead of atomic weight | isolojic having an atomic weight 207 eM^is. It 
^probably 208 exactly, about one unit higher than i it does, obvioiisl\ the problem how much uranium- 
' common lead. , lead (atomic weight 2ot)J and how iinuli thorium- 

In a third class of case.s the uranium mineral, ' lead (atomic weight 20S) exists in common lead 
pitrhtilendc, occurs m a metalliferous vein, and (atomic wtaght 207] becomes indt.tei minaie in the 
the lead isotope produced in the, mineral is diluted ’ absence ol futtlier data. An anal\Sjs ol lead by 
with (omnion lead wdiirh enlerccf into its original | positive rays will piobabl\ soon become feasible, 
composition. and with a detei minalion of the atomic weight of 

1 hes(‘ \ arious' complications introduce a certain "nn/k lead " will do nnali to ekair up the matter, 
amount of difhciillv and even ambiguity into the j If all the kail were ui anium-lead, and had 
inlerpretation. A fhll discussion lamnot he given | heiai generated sim e lormation ol tin:; lairth’s cru$t, 
on an oe<\asion like the present, but the conijilira- ' the tunc rcijulrcd would be ii v lo^^ ^^•als. I'his i}> 

tions ranfiot, 1 lliink, bo ronsidercil to modify ' certainly tix) gieat. Allowing lor the jiroduclion 

the broad result, . ot some of tlic lead from thorium, Kusscll finds z 

A dcterrnin.ation of the .unoimt of helium in period of 8x10'' years as the uppei limit. This 

minerals gives an alternative method of estimating I is about six times the age indicated b\ the oldest 

geological age; fait helium, unlike lead, is liabk* 1 individual radio-active mmirals that lia\e been 
to leak a wav, hence the estimate gives a minimum I examined. 

onh. f have found in this way ages which, speak- j 1 liavc now tra\crsed that jiart of our subject 

ing gerier.'dl), are about one-third of the values { of which I feel compi tcnt to s})cak. 'I he upshot 

whicli estimations of lead have given, and are, is that radio-actnc miMhods of icsisarch indicate 
thcri'lnre, g-eneraliy confirmatory, having regard | a moderate multiple of 1000 million seais as thp 

to leakage of helium. | duration of the earth's < rust as suitable for the 

'i'bc helium method is appli<'ahle in some cases [ habitation of living- beings, and that no other con- 
to materia U found in the \oung(T formations, and i siderations from the side of pure pluslc.s or astro- 
pnoes that the ages e\en (-if these are to be nomy allord any dehnile presumption against this 

reckiuied m millions of vears. '('bus the helium : estimate. 

in an I'iocene iron ore indicated thirty million \ears I I hi* arguments from geology and ’biology I 
at least. ■ must leave to our colleagues from other scctiohS» 

R< turning now to the estimation of lead, IT N i May 1 venture to say that I for one < onsider the 

Russell has recently applied this line of reasoning topics with w'hich they will deal as not le.SK in- 

to the earth’s ciiisf as a w'hole. He takes the j lerissting and important than those wduch it has 
uranium in the earth as 7x10“*’ of the whole, I been my privilege to try to lay before you. ^ 

By I’KOF. W. J. boLi.AS, F.R.S. 

H l'XLkA Dia c sagely remarked that the zoo- , of exploration b\ the b 7 m//eu^'er, that deposition 
legist must take his lime Inun the geo- | is limited to a comparatively narrow- bedt bordeil* 
logical cloclv. I In- geologist is thus charged with ; ing the continents — a limitaliou due to several 
a great responsil^ility w hich he would willinglv i auscs, duel among them the fact that sediment 
share with the phvsicist and astronomer. One nl sinks much more' rapidly in salt water than fresh, 
the earliest .attempts to determine thi' age of the On taking account of tins factor Haughton’s 
earth by pin civ gcolog-ical means was made by pi^riod was reduced to about 100 million years, 
the late Dr. Samuel Ilaughton, who based hi.s At the same time a new method was devised by 
calculations on the rate of deposition of sediment Prof. July which depends 01^ the rati' at which 
supposed to be evenly distributed over the whole sodium is .supplied to the sea, and Uiis led to a 
Soor of the ocean. Tins led to the conclusion that similar result. 

the time which must have elapsed since the first Antecedent to these attempts, another hiethod, 
ajjpearance of the dry laud is of the same order of based on the rate at which the earth is losing 

magnitude as that now^ presented for our con- heat, had been employed by I.orci Kelvin, and 
sideration by Lord Rayleigh. this gave at first an estimate concordant with. the 

S0on» however, it, was discovered, as a result preceding — i.e, 100 million years. Later, how? 

• iirov 27 ta, ^ ^ 
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iiiis allow ancc was reduced to forty, or j 3 re- 
feraM\ to tuiot}, nullions, and Ij\ thf* uncom- 
[)i'orniM!]f^^ I'lol, l.iit to tea lnlilio^^. 

I h( s.' > st/inalcs { 3 r<)Vtd very einbart 0^*310^ to the 
j^^eolo^o" f , whofovintl 11 impO'^Mble |o ( uin}>re‘-s ih( 
events ( 3 ( the cairth's histcirv into so r< stru ted an 
intervfil wida^ut nndulv "liuirMni^^ up the [>heno- 
nK'na." laird KolNni, Imwi'Vti, was mllexiblc, 
and nnjirt'ssivelv asserted i!nn hr i ould I'vincnve ot 
no escape tr* >rn his < (.lu Insioiw. 

With the dis(ovttv ol radioavliu elements tlie 
inc'Onci i V able Inpipeiud, <(nd Lord l\a\leii(li was 
amongst the first to pena jve lh.it llie rale ot dis- 
iiitfigTation of niannun nnghi lie u'^otl to jiiovide 
the geologist with a tt usiw ot tliy innekeejier Its 
hifv expennKiits and lea^'Otniig hi‘ not only en- 
larged our \ lew s on t he duration of geologieal time, 
but also ojKind t!u was to othei methods ol 
investigal ion whuh in the hands ol Iho!. job an<i 
Dr. lluhnes base s u Ided conconlant results. 

riu' age ol the earth was thus jiiere.'ised from 
a iiKU'e e( ore ot millions to a ihous.md 
millions .in<i more, and llu geologist who had 
before lit c'li bankrupt in time now tound liimstdl 
suddeni) tratisfornied into a <M{)itahst with more 
millions iti the b.tnk tlian he kiuwv how to dis- 
pose of. 

d li<‘ ciaisi'fjLit'nci's base been larieaslnng, 
already some geologists, thus nessly (.‘UiKhed, 
duel among (hem the brilliant Ibinell, whose loss 
we stdl deplore, liave begun to rebuild their 
science on a new and magniticenl scale, svbile 
more <'autious [leople, like mssell, too ('auliou.s, 
perhaps, are anxious lust ol all to make sure that 
the ness ( lock is not as much too last as Lord 
Kelvin’s was too slow. Lord Rayleigh does 
not regard this as inconeeivable, but as 
unlikel\. Lrvd. July, on the other hand, » an not 
only concei\e a source of error, but has obtained 
evidence which seems to sliow where it lies, d his 
i.s furnished by a study of the well-known plco- 
chroic haloes whivh sunound minute uranium- or 
thorium-bearing cr\ stabs ineluded in the black 
n’^ca of gi anile. Hy a very elegant method of 
investigation lie shows that these lurnish esii- 
matcs ol geological time of the same order as 
those eslalihshed b\ Lord Rayleigh and Dr. 
Holmes; but he does not stop theic; he goes 
furth(^r. Idle lialoes consist of a number (seven) 
ol concenltu’ rings due to the biiinbaidment of the 
mica bv tin' a-ravs wliidi are emitted by the 
uranium 01 the thorium, as the ease may be, and 
their products ot ihsmtegiation. ddu* outermost 
of these rings is due to radium C, the innermost 
to uranium or thorium, brom data pro\ idl'd bv 
experiment it in jiossible to t aleulaie the dimen- 
sions of the rings, ♦ and in the haloes due to 
thorium the length of the radn obtained by direct 
measurement agrees very precisely with that 
obtained by calculation, and this agreement holds, 
not for some of the ring's only, but for all. A 
similar agreement is found for the rings of the 
uranium haloes with the remarkable exception of 
the innermost two, due to ujfanium and its imme- 
diate product, ionium, TRese are larger than 
NO, 271 ^, VOt, 108"}' ' ■ ' ‘ 


. they should be; in fact, the length of the radilis 
of the uranium ring as actually observed is ode- 
sixth longtT than that predi< ted by calculation, 
i '1 Ins shows that when the halois began to be' 
j fotnical in Caledonian times (lie tangc of 

i (lie a-ra\ s emitted b\ tiig uranmm-lx .n Ing c'l vstal 
j was greater than it is now, <uKi heiu'e probably 
that a metope o! m.anium (lam existed with pos- 
siblv verv (liflerent jiropcrtieN Irom the uranium 
qovv known to ns. 

If LroL jolt's i.onelusioiis are sound, it is cleab, 
that the uranium ( lock has not been keeping uni- 
lorm time, and (he ('hange of rate m tlie dis- 
integration of uianiuin is as nuieli in (jue^tion as 
the age of the t:arth. d'he ])roblem is a physical 
one, and gKilogists must leave it in the hands of 
the phvsicistN w.hil(“ anxioUNlv .twaitmg its solu- 
tion. 

It would not !)<■ lair to end here without admit- 
ting, wind Prol. J \\ . ( iregorv 's remarks will suf- 
licientU leveai, that geologists aie not an undi- 
vided lanuly. Iheie are some who w (‘koine the 
exp.msne vist.is now opimed lo tlieii view, and 
Barfcll has ahead) atteiufited lo re.adjusi the gt'o- 
logi(al perspt Clive. lie pointed out how the cal- 
eulation.s ol lh(' earth's age, based on llie ilLu'k- 
neess of deposits and llu existing rate ot depc'isl- 
lion, as well .is those bas(‘(] on the <un()nnl of 
sodium HI lli(' o( can, ma\ he vitiatt'd bv a too 
servile intrri)r('tali(>n ol the do( tniu ol unilormii). 
I'lie rale of dismti'gration ot uranium ma\ have 
changed, but so mav the laie of dcmid.ation and 
deposition; so far Lorn Ivemg (onsiant, it lUHV 
have increased witli tlu* progress ot tune, so that 
a foot ol sediment which in llu' ldcis(o(Ciu‘ (‘poc'h 
accumulated, rKU'ordlng to ILirrell, in lh(‘ course 
ot 375 vears would have reriuired no less than 
tyoo years ftir its formation in the (Uirly days of 
the Pakvo/oic (‘ra. '1 1ms at a ptTiod when the 

earth was more highlv charged will) eruTgy its 
activities were diminished. We must lU) longer 
picture a time when the eartli was “young and 
wantoned m her prime," hut must suppose that 
she has exchanged the passive indolence of youth 
for the tiery actlvitv' of old age. 

In support ot his views Harrell pointed out 
that th(‘ eimtinents of the present dav are more 
(‘lovated as a whole than they \v( re during a great 
part of g(‘ological time, and that their interior is 
not flooded to so great an exttmt bv continental 
seas. It is doubtful, hovvt'ver, whether this would 
greatly affect those estlm.itcs which have been 
based <vn the maximum thickness of sedimentary 
deposits, for this Is only to be found in the fore- 
deeps w’hich lay in front of mountainous lands and 
lands now vanished from our sight. 

Harrell also laid great stress on the occ urrence 
of gaps in the stratified series, unconformities, 
disconformities, and still smaller lacume w'hich 
he termed diastemata. Of the important bearing 
which unconformities must have upon this dis- 
cussion there can be no doubt. They were not 
overlooked in arriving at an estimate of 100 
million, years. The discopformities ace only ' paW 
to to wRipR 
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Importance entitles them. In our own count r\ v\e 
arc iamiliar with them in the Jurassic system, l)ut 
WMJth us this sysleni is tar Iroin altainiuji;' its maxi- 
mum ihic'lviH.ss ii (loo not ( \('ee(l Soixj ft.- 
while els(.'\^ tuTe it is represented h\ deposits of 
20,000 It. or more. 1% prt'seru e oi numerous 
and well-marked diseoiitormiiii s m the Kiitisli 
Jura.s.sK' r(u ks is, thiuclore, not surpiisinp; 
wliether they have the same importance m areas 
ot m.iMmum deposition has \t't to In' shown. i 

I he estimaU's Inisrcj on the rate at whieh j 
sodium IS supplied Iry i ivt'rs to the sea ao' lU ! 
yemarkahle a_^^reement with tliose di'iixid trom a i 
stud} ol .slratilied deposits. '1 he ohje('tion that 
most of the sodium lu ii\( r water has been direr'tU 
deri\ed from the sea was raised lon^ ar^o l)\ Mr. 
Aeknud, ol Haliiax, hut was show n on investi^a- j 
tion to he iiualid. ( 

No iitij)oi lam e <.an In' attardicd to the s.almii\ 
of tile sea in the earU jrart ol the Cambrian tpor li, 
for as mu( h time nr more' had elapsed ht'lore that 
jiCriod as followed alter it "fin* hist era of ^eo- 
time, vvhieh has been called the Crota-on, 
and tin second, 01 l)(utera*on, are ot appioxi 
inalely ecpial leni^tli. loom wliat we know' of the 
behaviour of exislin^t marine forms when t‘\posed 
to brackish wat(‘r conditions we have no reason 
to suppose that llu' Cambrian lannas ('onld not 

By Pkoi. j. W'. 

I ''Hlv claim that ^eolojj;i(al tinn' must he. 

restnc'ted within a seori', or a h'W S( ore, 
nnlllon u'ars was reil.iided })\ most t;(n)lop;ists 
With Hit redulity, snn e a score million vt-ais was 
ot In lit* intne use to -p c>loi;'v than tin* s(*\ en days 
(’ll the Pcntatcut'h Now tliat plusnal e\i(h'nt'(* 

, allows tin ai^r* of (lie earth to In' rountcrl h\ the 
thousand million \eais the prohUm is ol U ss 
com ('in (i) tin' tit'olop ist, e\<(pl (rom the 
hope that the uraniiiin-iead ratio ma\ hx theo- 
logical dates in vears, and lre»m the interest of 
rceom ilinq' the ('onlla tinrh results of tin* different 
im thods. 

I'lie ih'coloih'it al t'stimates to whidi most 
has been atlac'iu'd are based on the s.iltness of the 
sea 1 he salinity riromneiU has been wi<lt*ly 
' accepted as sound in primiple; the cstimatr s 
varied trom 70 to r 50 million \ears, arul some 
.'intermediate lenjh'tli v\as rethaided as ine\itahle. 
Allo\(ama's wa'ie made lor various factors; hut 
the\ added onh a few per cent to the total, and 
did not multiply it by ten or more 
I I'lii' xalidity of tlie salinity argument may be 
, tesUd h\ two clu'rk.s- the supply of chlorine, and 
the denudation reipiired to account for tlic amount 
■of sodium; and as shown bv ])r. A. Holmes, each 
.of thi'se indicates a much longer period than the 
sodium. 

^ d'he supply ol chlorine in igneous rocks is quite 
Inadequate to cenva^rt their sodium into chloride. 

V Most of the sodium chloride in river water is 
' prpbably marine in origin, and only the sodium 
i yttf the; bicarbonajtq and sulphate is a fresh addition 


hwwe Nourished in a st'a only half as salt as the 
existing o('ean 

juvenile waUm, olU'n mdi m sodium and 
; chlorirK', m^ doubt t. onl i ihuie 10 ilu‘ i uutents pf 
I exmting rut is, bin tl, ,(s sci riis hkeh , t)u'\' fur* 
j rushed .1 larg< r (*oni 1 ibut ion in p.eU limes, the 
I eifet t Would bt' lo shoiit ii insu'.id ()1 Kngtlu'iiing 
I Iboi . Jolv 's ('stimale 

lonalK, it may be pointed out tied iii th(* only 
iiislamt' when* estimati s based on tlu ibiekiK'ss 
ol de])(jsits can be bronghl inio toinjsnison wath 
a strit'loi determination ot turn' the loinu'r liav'c 
been lonml in ext ess. J his stiulii delennina- 
lion IS diK' to Baron tie \( ho, l)\ t ounting 

the mimln t t)l auiuml la\ers ot siiliment letl 
behind by the gu-at i( t^-slieet in its reheat, lound 
for (Ilf duialion ot post-glacial tiiuf a period of 
12,000 \<*ars, ami llnis shorter liv se\('ral thou- 
sand Nears than those arri\e(l at horn a studs 
ot the posi-glru lal dt'ltas in the Swiss lakes, 

(leologists are not greatly ((int'erned over the 
jx'nod wlmh plnsieisis may t'omi, tie to them; 
ihev do not miu'h care ulu'lhei rt m long or-Hn 
miKleralion- short, but tlu‘\ do drsire to mah<*^ 
re.isonably certain that it is one which tliev can 
safely trimt hefori' (ommllling thems(*K('s to the 
r(‘('onslruetion ot (lu'ii scit'iu'r , should (hat jirova* 
to be necessary. 

(hO'OOKN, [MCS 

to the scM On this ground tlu- s.ihnily estimate 
should be approximately dnnbh'd. Again, tO 
obtain ,dl llu' sodium in the sea from igneous rocks 
Would in\()l\(‘ the dt'nudalion of improbable 
voluiufs ol tlumi, and, at the rnt(t usmallv a('coptcd, 
the age ol thf •ailh should be multiplied three- 
or foiu-lold. 

d he fundanK'ntal (ihjei't ions to the salinity argu- 
ment .ue ag.iinst (i) its assumption tli.ii the sea 
WMS originally fresh, whieli pakeonlologieal evir 
dem c ifiulers imi)robab 1 e : the oldest fauna,' the 
Cnrnbiian, has tlu* ('harac tt'ristu s of a marine 
launa, and llu* (onlrast between the 1 re.sh\\»’a,ter 
and maiine lannas was as sharp in PalajOJtoic 
times as it is io-dav, (2) its omission to allow for 
the large supplies <;! sodium < hlorlde raised from 
beneath (he (.arih’s surlaie-hy magmatic waters; 
{},) its assnrnjrtion ot uniform denudation, llte 
earth has prolrably undergone detormaliuns that 
led to alternate pr'iiods < I rpiick and slow ('rustal 
movement; during the rimes of repose the surface 
would have b(*('n planed down and rivers would 
have become slugg'ish and denudation slow. As the 
earth is now under the inHuem e (d" a time of quick 
movement, denudation is faster tluin tin* avcrrige. 

A multiplication of the earth's age In e-fold for 
this difference would not be excessive 

During quiede (n'ustnl movement vokeanic aCIIon 
would be more powerful, the discharge of hydro- 
chloric acid and sodium in liol springs would be 
increased; and as denudation is now acting on 
land in which sodium chloride has been produced 
in unusual quantities by volcanic action the esti- 
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mattd ag’e t>f the earth must he aj^ain extended'. ' not necessitate so long an interval as has bcei 
'J'he rhNifiiriM' ac« elcration ol geological processes thought. 

le.ngfhfns t)a‘ (estimates based on sedimentation, The be'st-known geological estimates of the age 
but would allec t ilie biulogi('al argument inversely, of the earth require lo be multiplied ten- oi 

since at jicDods ol rapid phs sical ch.'iuge biological twenty-fold in order lo agree with the phjsical 

change would lui\e bra-u c|ui( keneri, and thus the estimates, but this inci^ase is consistent with the 

occasion.'d <ibrupt introdm lion of a new' fauna does ' geological evidence. 

By iJR. Harold Jeffreys. 


''PHh^ rail* of (Icuiid.itiou must h.avc varied very 
^ cunsi<l» rably duiiug the tsirth’s history, for 
it depends on both tin luighl ol the land and on 
the met! orologK a i ('iJiiduioiis, both.ot which have 
cortainlv < li.uigia) wry mu( li Irom time to lime. 
The consist! (K v ol tlu \arious geological methods 
among lluMnsrlvr'> doi's not prove that there has 
been no < h.inc;«' m [\h‘ r.aii' of denudation, for such 
a change u(.)iil(l alitH L them all ni th(‘ .same ratio, 
l*r<d. 1“ (Idington 's argumeut shows that there 
must be an unknown sourc(‘ of energy in the 
Cepheid variables. It is possible, however, to 
infer from the (oudilion (.if the earth that its 
own age must be niucli greater than the Kelvin 
theory allows, .uid thcrelorc the sun itself must 
have sih'h a source of energy. The rate of 
in(.Tease of temperaturt* downwards in the earth’s 
crust is the .sum of three parts, one depending 
on the oiiginal t('rnpcrature at the surface, one 
on the original iiu r('as<* of temperature down- 
wards, and one on the radio-active emission of 
heat. With the best data av.iilablc, supposing 
the tiihe (‘lapsed since solidih<'ation to be i 6x lo® 
vears, all tlic known fat ts regarding the earth's 
thermal couditioii can be co-ordinated. If the 
age is supposed to be laSxnv vears, however, 
the data iMtinot be rt'conciled : the part of the 
increase of temperalur(‘ downwaids de])ending on 
the initial tcmjierature at the surface is by itself 
^Teater tlian the present rate 

If we t()rci3 an apprijximatc agreemt'nt by sup- 
posing that the original temperature was unlharm 
and that radio-activ ity does not exist at depths 
greater than a kilometre, we can calculate the 
amount (.>f surface compression available for 
mountain building, the thickness of the layer of 
the crust wliii h luis cooled considerably and there- 
fore beconu- geologically strong, and the depth 
to which compressive movements in the crust ex- 
tend. In eat h iMse the result.s are inconsistent with 
the geolog-ical and georictic evidence, while the 
greater estimate ot the* age of the earth agrees well. 
We'hav(', in fact, the tollovving comparison : — 


('alculjtfrci 

ArtUal. 

\..sL)iiit*d age (if e irih 


1 0 \ io'‘ ye.irs ) 6\*o'}ear5i. 


Area (km."} .. .|9 , lo’ 5 ^ 

tbcatest (Ifj)th of consider- 

- 19 X 10® 

al)l«‘ cot»]inf.,Mkfn.) 300 Jo 

Depth of codjpiessive movc- 

i00'-40t> ' 

n>cnls IKm.) . . 70 1 

* 10 


I do not agree with Lord Ravieigh’s suggestion 
, that the earth must he bi'cc^rnnig hotter, lhat 
hypothesis is not acceptable on cosmogonlcal 
grounds, and Dr. Holmes lias shown that it is im- 
possibki to reconcile it wulh the existence of vol- 
canic temperatures, and that there must be a con- 
centration of radio-active matter in the upper 
layers of the rru.st. Dr, Holmes has told me 
privately that there is reason to believe that in a 
tluid magma the radio-active materials will be con- 
1 centrated In the upper layers on account of the 
volatility of their ('ompijunds, but I do not know 
, whether this argument has been published. 'Uhe 
numerical estimates here given rest on the sup- 
position of .such a concentration. 

An alternative estimate of the age mav be 
; made from tlie tidal theory of the origin of the 
1 solar system, th(‘ only theory which is not unsatis- 
, factory on dynamic'al grounds. The planets 
! must, on this theory, have moved originally in 
, highly eccmlric (mbits, and hav(' had their eccen- 
, tncities gradually reduced f\v the action of a 
gaseous resisting medium. If the density of the 
: medium near Mercury was />, the lime needed to 
' reduce the eccentricity to its present value would 
! be of the order of 4000//:/, C.G.S, units being 
' ustu. On the other hand, the time it would lake 
, the medium to be dispersed by viscosiiv and 
I diffusion would be of the order of iGxic^p. 

I These must be equal ; for if the former was 
i greater the medium would have dispersed before 
! doing the work, and if the latter was the greater' 
^ the medium w^ould still be a conspicuous object.,, 
This shows that the time needed was of the order 
of 8xio^®sec. or 2 5x10^ years, agreeing with 
; the estimate given by the uranium-lead ratios. 


Obituary. 


Dk. a. S. F. Leyton. 

B V the death ot Dr. Albert Sidney P'rankau 
Leyton on September 21, at fifty-two year.s 
of age, we lose a worker ,who, through his re- 
searches in pathology, contributed much to medi- 
cin<j, The value of these researches, though ap- 
preciated by those who follow closely the advance 
in scientific tnediciiie, will conic to be foHy recog^ 
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nised only when the history of the development of , 
that science during the last four decades is ^ 
written. Dr. Leyton, the son of Joseph. 
Grunbaum, who early in life settled in this' ’ 
country, had a brilliant scholastic career, first in ' 
the City of London School and then at Cam- ' 
bridge^ where he was e^ctCd a scholar of Gdo-v 
jfvijle Caius 7tO his' 





L gained honours in the natural sekneej^ 

5 ;' He completed his clinical &tudiei> at St, 

I Thomas Hospital, and jejraduatod M.D. m 1897 
I and D.Sc. in 1913. 

1 hose who kne\s Ur. l-c\ton best maintain that 
^ ^mc of his mo'L valuabl<4 work was that carried 
out in \henna in the winter of 1890, when, work- 
; mg- in the Public Health Laboratory, he turned to 
practical account the work of Hruber and H. E. 
Durham by applying it to the diagnosis of typhoid 
fever. Unfortunatcl) , bis results were not pul> 
lished until July of the same year, and W'idal, of 
Paris, publishing in June, anticipated by one 
month his claim to priority in the agglutination 
? test for typhoid fe\er. xMany workers now main- 
tain that tins test siiould be known as the Durham- 
Grunbuum test. As the facts arc now known, 
the nomenclature becomes a inatteT of compara- 
tively slight importance 

On bis return Irom the Continent Ur. J.eston 
acted ns deme>ristrat(n for Proi. C. S. Sherrington 
in the physiological department of the Uni- 
versity of Li\(rpool, and collaborated with 
him on a senes ot researches on the brain of 
the gorilla and the chimpanzee, the outcome of 
vvliich wme papers on thi' anthropoid motor 
cortex published in the Proccoding.s of the Royal 
Societx in t<)oi and 190 This work, continued, 
forms part oi the foundation on which Prof. 
Sherrington built up Iris mag'iiiluent contribution 
to our knowledge of the de\eIopment and func- 
tions of the Kuitial and peripheral nervous system, 
f’ or a time he also held t)ic post of assistant 
phjsicinn in the Hospital for Consumption, thus 
broadening the basis ol his professional knowledge 
I nvc'sl igr.n , ,yg the cnusi. o( siuirlet tev'er, Ur. 
Levton was able to show that th(' disease ran be 
transmitted lo the antbrojioid apes, and in 0)04, 
wliilst l((tnrei in experlinontal medicine in the 
I ni\(.'fsil\ oi 1 ixeipool, lie published, in the 
Rntisli Mctlual Jnunuil, an account of his experi- 
ments under the title of “ Lnteriea, Si'arlet Lever, 
and Measli^s in Anthropoids.” 

Ur. Le>lon was then ajipointed direi tor of the 
Liverpool C'ancer Res(> ircb Institution. Here 
he connin-nct'd tlie puhllc ation of a series of 
papers. ot which those on the (‘tiolog-y 
of sarc'Orna, the treatment of sarcoma,” 
^nd ” si rcptolhrix(*s ironi inrnoiirs ” ari' perhaps 
the most important. lUecaed to the bdlowship of 
the Collcg^e of Phvsicians m i()02, he was scl(*cled 
AO deliver the CiOuKtonian lectures, and took as 
his thesis ‘‘Theories <»f Immunitv and their Clin- 
ical Application.” On Ins appointment to tht; 
chair of pathfilogv in the Cniversity of L(*eds he 
. continued and extended his studies on haemolysis, 
agglutinative aidion, etc., for the diagnosis of 
-enteric fever and anaphylaxis. He also under- 
took the direetion of the Clinii'al Pathological 
and Bacteriological Laboratory of the (Corpora- 
tion, and organised a thoroughl) sound and help- 
ful diagnostic service. Entering fully into the 
vltol'k of the university, he soon proved his busi- 
rh^^ capa'City. and was rpade dean of the medical 


faculty, an office in wliitii he tendered valuable 
service to nie<iical education and to his univcfiilty, 
During this period he published a “practical'* 
manual on the essentials of liistologv, a work $till 
popular amongst student.s of morbid histology. 

On the outbreak ot w.ir Ur. Levton was ap 
pointed bacteriological consult:\nt to the Northen 
Command, and iindert(K)k a senes ot investiga 
tions on trench t(‘ver. I'nfortunaudv, f'ontraclin^ 
kidney disease, he had a cerebtal Incmoitbagc 
before the end of tlu‘ war, and vv.as com- 
pelled to retire both from the service and I tom his 
professorship. Taking uj) residence in Oxtord, 
he so far recovered that he was able to 
engage on some historical reseanh, and 
latvr, on the death of Ur. Malden, tlic diioctor 
ot the Clinical Laboratory at A(ldcribr(M)],t'\ Ho.s* 
pita), ('aml)ridge, in 1919, lu' was appointed his 
sin'ce.ssor, and for some lime rendered valuaf^jie 
assisiaiK'e to the hospital staff. Some months 
ago, however, he had lurtluT attacks ot cerefiral 
ha'inorrhage, and although Ins wife was able to 
relieve him by undertaking miu h of hi'' work, he 
Inid tor some time bch^rc Id's death bci-n unable 
to work in the department. 

Ur. Leyton —a nann^ adopted by deed poll early 
in the war -is survived b\ Ur. Helen (lertrude%. 
widow' ol Ur, KoIxTt S. Stewart - whom he 
nnirried in ]<)(x; and (wo sons. He w.is always 
re<'ognis('d bv bis tclknvs as being a man of 
markfa] ability and great indnstrv and persever- 
ance. He possessed powers of Iik id and concisiej 
exposition, a well •orderi'd. logical mind, and vvaSi 
('apable of doing good woik in conncition with 
anything he undertook. He was dirett in his 
apptoach to, anfl incisive in his rnetbods of deal- , 
ing with, scientilic and practical prot)lems of all 
kinds, but h<’ was ol a sliy, nervous, and even 
retiring di.sposition, and, like sf> nianv men of his 
type, be often sought shelter beneath a ('arapacc 
ol brusqiicm'vs and c^niri^m little t'bararlcristic 
of the real man. Those who gained his friend- 
ship were eontinually afforded •glimj)si s of tht 
real kindness and svmpatliv licit he had fpr 
friends and for those less well situ.iled than 
hims(;lf. 

Ur. I.cvtf)n was a traimal j)hyslologist , a skilled 
experimentalist, and an excadlenl moibid anatom- ' 
isi and bact(!riolog-ist, and much of his work will 
stand. To his old s(dxM)l and to others with 
which he later heeamc assO('iated he was ever 
[ loyal. Had he been spared to publish the result^ 

I of his work and wide experience his contril)utions 
* to the scienia* of medirine would inulouhtedlv 
have been still more numerous, and nxdical litera- 
tur(‘ would have been groatlv enriched. Many 
will feel that thev have lost a real friend and a 
clear and rapahlc' teac her. C. S W’. 

Sth WAi.mam GAnioimi. 

By the death of Sir- William Carforth, in. his 
sevamtv -sixth year, at Snvdalc Hall, IVmtefract, 
the country has lost a header of industry, a mining 
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iii^ineer ;m(l iiu’t^ntor of niort* than <*rdiuafy 
ability, and a man who has kdt his mark on the 
industry with wtru h hi* had hncn counts t(‘d 
from ho))a>od, His work in conm'rtion with coal 
Avastunj;^'^, ( oal ('uttinj>, prtwrntiun of ac'c idents in 
miitcs hy the adoption of s\slcinalic and orderly 
rnethotK of rninitiijf, .mine resrvH' a[)plianrt‘s, safety 
lamps, and sfoin* dust ns .a rein<‘dv lot tolliery 
explosions, has h.id a fat -reai inn;^' influenee in the 
development ot minin^^ in tins tounlr\. 

Sir XV'^illiain Harfot th in\eii(('d “ stone-diistiiij^’ 
from havin^^ olis^rved that in an explosion in his 
rojlicry the < \|)losi()n stopped win never it met a 
ro.ad in wlkuh there was loose shale dust. He 
had nia[)s dr.iwn to illustrate this, and in le’ *ures 
and speeches (onsiaiitlv a(Ko(at< (l the use fjf stone 
dust to prewfni lollierv explosions. Finally, at 
His colliers he r re( ted a model mine <-otnposed of 
old rvlmtltK.d boilers fiolted end tti end Cioal- 
dust explosions ssere promoted in this gallery, 
w'ith and without th(* presence of stom* dust, 
d'hese e\p(iiments were strjKint;ly sutaesslul. 
He paid pail of tlie expimses himsell ; j)art was 
\’Crv ^'•em i ousK subscribed b\ otla r eoal owneis 
Fvcntualls' tlie matter was taken up by ibe Home 
Oflice ami refi irt-d to a Royal ('ommission which 
was provid(‘d with a I'crlain sum of money to 
carry out cxperimenls. 'fins sum was supple- 
mented bv j^ranls from the Coal Owners .\sso< la- 
tion and by lbc loan o! the tube .ind all tlu' iiistru- 
ment.s whicli Sir W'llliac,. (iarUirth Icnl used. 

Sir W'dllam’s exjicnnnmls wtTe repeated at 
E.skmoals and his contentions wane confirmed. '1‘hc* 
remedy so amplv demonstrated was discounttal by 
the .su^'‘e[estion that the a{)pli('ation of inert dust of 
tfiis nature would juoduce eonsumjitimi amongst 
the mine workirs. It therefori* bei'nnu' desirable 
to test this point. '1 he work harl been taken in 
hand b\ the Home Olbu'e, and as there uer<‘ no 
funds available, Sir William firovided the Chair- 
man of the Ivov.il Ckmimission witli money, only 
Stipulatinij that Ins n.ime. should not be inontioiK'd. 
Stone-dusting in ^mint's has Ixa'omc a rei^mlar 
practice, and vvluo it becomes univcrs.dlv acli»])t<‘d 
there is no doiilit coal-dust explosions will be 
entirely climmalcd Irom our mines. Sir William’s 
work on mine lescue appar.itus also bad a ^rcat 
influem'O in the irubistrv. He was rtwvardral by 
seeing a medal confcri cd upon one ol bis own 
miners who MS(d his apparatus in the lesciic ol 
«onie impiisoncd men. 

To those who kmwv Sir William fiailorth he 
Was a waiin Irund. Hi* was .1 ni.m of siUi^nlat 
breadth of v u w ; with a grr at tleal of Yorkshire 
dogg'edncss he cmnlniied a v<'rv open mind, being 
nlW'avs readv lo sacrilK e his views if tbev v\ <m e 
shown to b(* wrong. Ihe recent strike went very 
mwch to his hc.irt. He had alw.os t.ikmi a pride 
in demonstrating to lits friends the gooti terms he 
maintained with Ins mnUTs, and even in a district 
in whii'h the b-eatlxTsionc riots had occurred he 
was always greeted with a smile whenever he went 
to the mine. But during the last strike the temper 
had changed* jmd in the opinion of one of his 


friends who .saw him this .summer it contributed tb 
a depression which ended in heart failure. He W&s 
a typical co.d owner, a typical \ orkshireman, and 
a typical Irnglcshman, and it vvlll he a bad day for 
the countrv if siudi men arc to disappear. 

. ^ — 

Tmk death is announced of M. AlckKD 
(iKANOiDiKK, the tminent brcnch gi'Ogiapher and 
explorer, on Scptcniber ij, at the age of eighty- 
four v(*ar.s. M Grandidier began his travels at 
an earlv age when, accompanied by his brother* 
M. K. Grandidier, he made a tour of the world,, 
devoting mu( h time to journeys in the little-' 
known plateau of Bolivia and the cordilleras of 
southern .South .Vmerit'a. In he set out for. 

India with the intention of trvlng to penetrate into 
'Hbet. 'fo eqiiij) himscU for that dithcult journey 
he proposed to spend some time studying 
Buddhism in Cevlon. Ilhuss, however, caused 
him to elcinge liis plans and (<K)k him 10 
Zanzibar, and later lo Madagast'ar, where 
he laiidcvi for the tirst time m 1805. During* 
lh(‘ next live vears M (irandidier spent 
most o) Ills rime m lliat island exploring 
its almost unknown interior and crossing it 
in several directions, hcsifles <'arrying out im- 
portant anthropological and bnguistii' work. On 
Ids explorations aic based ihc first acc'uralc know- 
ledge 411x1 tht‘ first general ma[) of Mad.iga.scar, 
and the Rrviic Si icntifuiuc . in a notic'C of his work, 
points out that M Grandidier was largciv instru- 
mental ill (‘stabhsbing h'leixh rule and order in 
Madagast ar lbs gocat work, “ J/fiistuire poli- 
tique, physique et naliirelle d(‘ Madagascar,” pn 
which lu' had been img.iged lor tlx' last half cen- 
tury, i^ still nu oiiqileic, although some ten 
volumes have i'dreads liecn puhlislx'd. Its <'om- 
pletion is now lo bt' undertaken bv bis son. 
M. Grandiifier reia^ived the Gold Medal of the 
Bans (Geographical Soi'ietv in 1872, aixi was 
President of the So( ielv from oyoi to 1905; he 
was also a member of the Institute of France, and 
last July was made a commander of the Legion 
of Honour, 

rilK dixith is anixxiix'cd, 111 his fdlv-eighth year, 
of I)k. J<isi'i*u \\’. Kkhvkds, jirofessor of metal- 
hugv since i<;)0;, at la^high GniviTSily, where he 
had served for .several years pn'vioiislv a.s in- 
structor aiul .assistant professor. In 1902 he was 
eh'cted the first president ivf the American Electro 
(diemical Sni'icty, and he was also a member , of 
the Karadav Society and tlie lion and Steel In-, 
stitute. He had been a member of many tech- 
nical boards and jurit's at I'xpositions, as well 
of the L..'^. Navy Consulting Board. His con- 
tiibiilions lo suentifu' litefalurc v\(*re concerned 
mainly witli blast-furnacc operritions and the 
elcctro-metallurgv of iron and steel, 

\\T are informed that Afio Benjvmix HvkrisoN 
died on September 30. and not on October 
stated in last; week's )S|inp of NATi^T> 
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Notes. 


Tin- ptesidoNl and ('ouikmI o( (he R^*\al 
^‘ATUiounte lliat, in vit w of th< «t(ou>inle (t>ijiii(iou of 
(he eoiinlr), the ainuvei s.ir# dinnti oj the NO«.lejv v\ ill 
be held thi^ \enr, 

I’ni'. dlv'oveiv ol a iosNi] i> !e[M>i((d at 

-An.ulori, Sardinia Petiilied JV\lnl^, with well-pie- 
sened ''InicliiH , an al!<'ad\ ktuiwn irom a \lioveiu* 
fonn.dlon in llie i'^laiul, and dci.uls of (he new find 
v^ill be awaiti'd \^i!h intex'st. 

'I'hk Ihtdy Mail Imperial I'Vuit Show will be <tj>eiied 
, bv the Ivif^hr Ibrn. Sir .\tthui ( jrifli(h-l)0‘'<'aw en, 
iNtini^lu of A<;f'ic‘ultui e and iMsliericN. m du (V^^lal 
I'alaee on hdldav, Oiaobti jS, at 3 j> in. 

A MW st'iK of 54'oph\>ua! disc H'-sions, 10 he ludil 
in (h(' looin.s of tlit' Koval .X^ttonoiniral Soi'ir(\, will 
be open’d on h'rlda\. November at 5 p.in., witii a 
dt'^cussion on “ d'he Eufvo‘> (iravilv Halaiue." d ht* 
ehait will be taken b\ ('ol. s'w h. ('lose, ('ol, 

H Ci. l.Nons wall ojx n the jh''CLis''ion, wiruh will be 
cojitimii'd bv Prof. (,’. V. [U)y>, ('ol. K. 11 , (irove- 
HilK, and (‘ol. (1, P. Ia'no\-('on\ n^hani. 

'I'm, tbSdi session cd the Roval S(»eiet_\ of AtIs 
W' iii be opc'nial on Wb'dnesda), Noviinbei *, at S p in., 
when Mr .Man \. ( ampljell Sw niton, (hainiian of the' 
Coniuil, will ci('li\er .m e.xperinienlal address on 
d'ele^fraplu ” .\inonp th<' papers ji\eil 

for the meidnids up to (diristmas aie the f(»lK;\\- 
inia I he Work of (lie Industrial hati^ur^ Rosearr-li 

Rdaid, h\ I) R. Wilson; Modern Buildings in (\im- 

biidp*' «“''d (heii An Inlet nae, hv d' II, la on; d'lu 
C’oniin^^ ol A^e of lamj^-Distoni e Wireless 'I'ele- 
/,ira[)h\ and scane td its ScIeruirK Problnns (Sii llema 
diUMiian Wtxvl lacluK'), h\ idof. j. A I'leniin^, 
and d h( Presei v .ii i(»n ol Stone, bv Not I Heaton. 

Ai tilt' Rov.d Hoi tieultnra! Sotietyoii I uesday and 
Wednesdax ol lU'Xt w<‘tk la)ni Ventiy will sliow Ntw 
Zealand tlax-plants ( I'Jiorutuini Ic/nn) ^rtiwn at 
Hink ’■» ( and twine. < ir , prepared from 

the [)lants ^n)Wn in Inland 'i lie exhibit will be an 

interesiiip^ om .is the lla\ is fftowinj^ tlit’rouohl} wadi 
in south-west Ireland, dhe leaves .ne 10 ft. (> in. 
lon^^. aii'l Lord X'entrv has proved that the Dinj^li 
fM'nin.SLila can jirodiiee hinder-l w ine fi>r the whtdc of 
Ihe Lhiited Kinj^doin (esfiniatt'd at 2o,(>'ao tons). He 
has been woikinj^ hard with tile llax, and his tdforls 
arc \ory interesting and worthy of eareful allention. 
An .account of his exjit-rinients was giva n in the Knv 
Bu'lftin, KjiQ* () 146, with pl.atecs, and the fn s| re|Hart 
on the I'dax Production Btanch of the Ministry of 
Ak'^'i^'tilAire appeared .1 cou[)le td \eats .igo (sec* 
Na'ii’ki-:, October j, loin, vol. 10.^, p. pS). 

Aa (he annual statutory nuetin^ of the Royal 
^Society of PkHnbur}.ih, held on October 24, (he follow- 
ing olTie<*-bearers and i ouma'l were ebated: Prc.vf- 
: Prof. F. O. Bower, ldte-/Vc.x/dc>flv : .Sir G. A. 
IVob VV. Pt^die, Sir J. A. Ewing. Prof. J, W. 
Mdjpr-Qei|isr*l W. J1 Bannerman, IM. 

' 'ips],' 


M. \ Tail (nmfiil |)( (.■ 0 l\notf. 

.Se. rebrnco /a (^nhiUDv hSi.Onys Pn.i, h!, 1. \V‘hitv 
takei. Po.f j H \v]iw,„lh /;ae,M,a. Hr. J. 

('iirije ( liiuloi ot / ihriirv am/ Vi'Oiaoa, Hi \. 

(dirhion .Mmludl. (mif/mi/ers Mj II M ( '.idell, 
Pnd A R (nshm. Pmf F. (■ Ikub. Mi. (i, j. 
Fid-tone, Hi. R ('.impbel!, I'lincipd ] (' Iixine, Uio 
Hon Lunl Salvesen. Pud, ), Aitiuii llmm-on, f)r. 
li. S. .Mien, Sir R. B < na ig, Hr 1. Kinlne. and Ora 
Ik M WecMeiluun. 

'llii new 1)0. lid cd ihi' Instiliilc of Phvslis is eon- 
stiiund .i- follows. I'lC'-idrut : sti j. j. '[ homson. 

J\ist~!*ri sidt'iU Sji Kiidi.aid ( da^ehr u)k. I iiau 

/V’ Nrdin/s Idol W . H. I'drUs, Major K, O. Hen- 
iiti, Idol ('. H Fees, and Ml, (d Palersotb 
'I riOMit rr : Sir RoImm I llidliidii, Bart. Hod. NVerC- 
ltif\ ' Prof. A. \\ . Portia Members .• Inst, Coindr. 

1 H.ilvir. Ml. 1. H Batnatd, Hi R. S. Clav, 
Ml W R (oopii, Idol, F. I'oi tesi lu', Prpld 
Andiew (lia\. Hi. (i. W ('. Ka\e, Sir ChaHj^^ 

Paison-, Mr. (' l\ s, J'hilll[>s, Hi. I-' H. Rayner, 

Pi of. S, Russ, Ml. !•' Ik .Smith, Sir Napier Sh(iw, 

and Mr. R. S Whipple, I’artirulars relating lo the 

institute c.in he (ddained from the secielarv, Mr. F. S. 
Spieis, O.B.I'.., lo I'Nse.v Streft, Fondon, W.Ckj;. 

'I'm esbihhshmrnt ol .a diploma iit ineilir'al I'adio- 
loe\ .and ell etiology bv the Univetsitc of (k'unbridge 
was m.acle at the instigation of the Bidish .Vssocid>.< 
(ion lor the Advancement of Radiologv and Physio-, 
iher.ipy (IFA.R.P.). Tins asstK'i.dion has also hi'cn in- 
‘'Irununt.d m lotming a Soendy of Radiogi aphei's, haV« 
iiig .is its ohjiH ( tire consoliclai ion of tin i>osi(jon and 
improvement of the* sl.itus of the l.ry assistant who 
carries out the i online woik at Itosjal.ds uiulrr then 
direction of the nu‘dic;il head of the depai Inieiit. The 
c'onncil of the SiK'iety r)f R.idiograplii 1 s has .irrangeci 
for an examination to be lu'Id yearly, ami instruction 
for this examin.ation is being greatly l.icililated by (h6 
lo-operat ion of tire Inslitulion ol Ikeelrual Ikiginecr^* 
Suceessfu! r.indidales will bi mtitled to use ibe letters 
.M.S.K. 'Hiese du.d acliviiies of tlie H..'\.K.P. arc 
a giMxl augury id (he desire among radiologists Ic^ 
improve llie status of nu'diral woik involving the 
use of tlu various forms of eleetricitv and radiation. ; 

Tut*: (lovernnient of (Teeho-.Slovakia has tecenfly 
I'omluded an .igreenient wnh the Imperial and 
Foreign Torjioj ,'dion which, it is exjrected, wall have 
imjrorlanl consccpienres for this country in securing 
a supply of radiuni lor uiecUc.'d# uses. Fnder the 
.igreement the outj>ut of radium fiom the if'khrated 
State mim‘ at St Joachimsthal (nc)W jailiMiiov) for 
the next fifteen \ears will be loaned to a iii w I'ompany 
th.it has been formed, known as (he R.idium Cerr* 
poration of ( '/ecTo-Slovakia. I'he lalti'r will start a 
laboratorv and ofFiees in this lountry for tlie sale and 
hire of r.idio-active pn p.irations, in the Inst place to 
the medical profession. A quantity of two grams of 
radiuin eminent, as the first instalment under this 
, agreement, Fc'ccntly . brought from Prague by 



m . NATUKS r . fOcroB^» 27, igsi' 


JVof. Smidv, and a similar anunint is *'\^X'Cted 
att'hnnlh 1 Im ( '/rcho-Slinakian ( iovorrimnit r< f.iins 
its proj>jitiii\ ri;4lit'«, in the jailnini, uldch to be 
rcturniTi at th( ft i ininritioii of the .‘mreeinent. By 
this entt ipilse a close (onne<li(>ii betWMii this countit' 
and the chief HiiJo]M'an MHioe of radium lias been 
established whull, it is to be .inti' ipatecl, will prove 
ultimately of .advaritaj^e to workeis in this subject. 

Tut first annual it'porl <*f ilu* KleUritity (Commis- 
sioners (II M Siatif>n«rv OlfiK, price* ^s. net) is of 
interest. It slmus ebarly fliat ahliou^h im[>ruv<‘menl s 
iii llie e\isimo londilions of elra-tric [lower supply 
cannot be kmIisciI as ra[)i<llv as was anticipat<*d when 
the At f t)f passed, \ et suhstanlial pntjpa^ss 

has ht'cn ma<le m sc< urinj^ the t o-oper.ation and tpi^ree- 
HK’iU of file aiiflit'iiiies m particular districts. It is 
not a [iK^tltfii of stailinjf uh nitlio fo develop a com- 
preliensiv, .oid stand inlised system of distribution iti 
(he of tail p{esent-(la\ know lecl[^c aud fechniia) 

juautice ri)/te e\isi ni.mv heitui t^cncous s\sternsof 
supplv uhith lia\e to he atlfipted, modified, and e\- 
paiidi'd to nicel the piowinj^ needs of (he community . 
I'bt' jiresi'iit financi.il sliess has also j)iu\(*(l a barrier 
fo r.ipid dta clopiiients. 'J he stanilardisation of 50 
Us the fiecjutncv of sU[)ph pro\c‘d imjiraclieable, .md 
so liu' stibsuliarN fitquencie.s of 40 and 25 had to 
be peiniKieil It is sal isf.(ctt>r\ to nol(* lh;it the 
( ’ommissioiii'i s haw appro\ed in several cas«*s rd very 
hij^h \oita;.^rs foi llie (r uisniission of power. In 
Northumliei laiitl and nniliam, ft»i mstanie, the elec- 
tric t'lierpN will b(' disri ihutctl ftom the main i^eneraf- 
Stations to (lie sufi-st.atioiis at a pressure of f>b,o(to 
volfs h'rom \\’oolwich to h'liih tlx* presfun* of 
fransmlssion will be ^'t.noo lolis Wifh these high 
voltages .ipprcciahli' t*coriomies « .m he t'ffected. d'lie 
Cominissidfiors have n<tw ctmie to a stage in th<‘ir 
proceedings wluae rlu'ir detisions will .ifTtM't atlceisclv 
tnanv interests, but hickih they have .secured the 
universal estecan of the profi'ssiori 

TkK (ieogi .iphical Society of I’atis lelebr.ited it5> 
centenarN in }ul\ last. Ihoang heen founded in 1821, 
!f is the oUbesf g< ogr.i jihii al socii'ty in the world, and 
nine ye. if’, senior to the Roy.al (ieographical Soi'iety. * 
In comnuaiiof aticxi of the i-vent the siKuety has 
devoted an <nlarg('d numbi'i of /u (i^oL^rapInc (JuK* 
August) to a history of tlu' society and a recoid of the 
Cetiten.iix ci f hr.u R>ns. hb'om the year of its founda- 
tihii, undoi' the presidimiw of the Marejuis de l.aplaee, 
yhe siH:’tet\ h.is grown in usi fulness and influence. 
Art rnttgrowth of (he soi iet\ in 1S70 w.w the founda- 
fmn of the nunurous Fieiuh firovinciai geographical 
Sprieties, whuh ncfiv number more than t\’ienty, while 
Vhe grow ing overse.as int<Tests of France led in 187b 
to one branch of the society becoming (ht* Socii^te de 
Odographie commerci.nli* with an independent 
organisation. The International (icographical Con- 
gre$ses which met ftom time to time before the 
recent wuir were Inangurated by the society at 
Paris in 1871, and Paris was again the meeting-place 
1875 From (822 the society has pub- 

lished its Bulletin, now’ known as La GSographU, 
which has alw-Ays |x!?en paftlcttlarly tich in 
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travel. In addition, it has from time to lime 
iished .a large numlw r of separate geographieni \KX>rks 
d he ceni( nar\ cclelirations included a ri’ception .tiy 
the prtsidenr ot the stn'iei\, Prince* Roland Bon^ 
parte; a meeting presided over by President MilleraCtd, 
at winch a(ldr*'sses wne [iri'si nt('d In various gec 
graphical sixdeites, including th»* Rov.d (ieographu?ai 
Six'iety, icjiresonti d bv Sir F. \ oiinghiisband ; visit^^ 
to the Bibhoiheque nalion.ale and the Siivice hydro- 
gi.iphique de la .Marine, .m afternoon municipal 
ru'eption at the HAtel de \ ille ’ and the conrluding 
banquet. 

'hill, annual geneial met ting of the Chaidaean 
Six ii'ty was hidil at the («ieat Nortlx'in Hotel, King's 
('ross, on S.afurday, Octohi'r 15 Tlx pia-siddit, Mr. 
J. Maigri'avts, in Kwiewing the work of the }ear and 
the progress of th" si.ciel}, .slaU.d iliat tliere w’ere 
now seven local sectiruis, ,is .ig.ilnst two last year. 
The first of tlx sr sections to he tonned, al Luton, 
h.ad had a \fi\ l)us\ season, wliili those at i.etch- 
vvorlh and Ipswicli wi ie niav well i stahlished. The 
two London siclions, ixm th iiul south, in spite of the 
large populatxxi, or lathet bii.iiise of it, still found 
it diflicuit to tan \ out s,n isi.ictoi \ astronomical work. 
In this sense their leiord was lompaiatively dis- 
appointing. d he Rev. I). K. I'otheringh.im, editor of 
'I'hc Chulihuaii, advised (he sdcich' (o j)a\ sjircial 
atrniiion to naked-e_\. woik. Ha miggestid that 
meinlxis should Wcitvh lor and itioid sj;< eially 
(1) 'Idle fiist appearante of pl.nx Is aftir toiiiunctirpn 
with the sun ; (21 everv .ippeu.uxe of Mtrrury; 

LV <q>pearance of N'esia, ollxr minor planets, 

iiviked-eve tx/iixts, 01 li.inu', (.[) ohsia v itions of 
ii;ilved-e\(‘ \nri.ible stais Iikv Mil a ('eh 01 .\lgol; 
(M h.does; and (o), |oi ilx'^-i willi k< i n sight, the 
earefu! mapjiing of tlx Milk\ W ,i\ . d he ni^i eclipse 
repoi t was fomially jxesintefl to (hv nx (*ting. I)e- 
t.iikd aia (Hints w eru vuhmittrd tn.m (.oHiinaddy and 
d'hurso, whenc’e the ci iipsv Ixicl Ix en s(.*(*n in its 
annular foim, and lahulated lepoit* weie presented 
fioni fifty-six other stations, (inhodving teni[X'rafnre 
records, afipoar.ince of si.\rs. riTei t on animals, etc. 
A discussion folliwved ok the t ('I,'i(i(>nslii]) of 
local sections and (lx* centr.il Ixxlv of tlx* siniety. 
The fo lowing wi're ek rted otiicd's for the y('ar: — 
Prc.si'icnt • Mr j. Haigrtaves .S'f*eee/urv ; Mr. H. W. 
h'oster. '/Vcuvxrcr; Or. |. K. Fotheringham/ 
Lihraruin: Mr. H. (dark Maxwell. 

PvKM.KAi’Hs h.'ive lateh .appi-aifd in tlx d.'iily Press - 
reporting the txcurrence of (‘il in .1 water well at 
Bosham, near Chieliester. Siissix, and in parficufar 
(he IVcsf Sussrx Gnzrtlt' of (detoher 13 gave art . 
nct'ount of the visit of an insptclor from the PetroleiuTt^ 
0(‘[)artment to this well, dhe facts briefly are as 
follows* -The w’ell is .situated in the gat den of Mr.; 
H. Richardson, of Bosham. Recently a clear oil wds 
noticed on the surface of the water, and it is reported 
that no less than 100 gallon^s of "almost pur6 
parafiin ” were later obtained, d'he inspector 
parently did not commit himself as to whfjther/.'^h^ 
oil was a natural . or, fortuitous occurr^rt^^t ' 
th?;, thU lod^ 
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to such a view. Similar oil tind'c ha\c bc'<‘n 
^j>6ftctl before in tfiis c(*Lintr\. In tliat nrar IVltr- 
Srough a few \cars a;^o, l<'akayc from ^uif.icc 
. ‘‘‘-ores was ultimately held to account fin the 
ttliscovcry. ” At Bo 'ihan., on the otlur hand, we 
^^i'c informed that there are no likelv stores near at 
^l^ancl from whieh the oil could lia\e been deiived by 
'•^eakage, and this has done muih to inspire the pre- 
vailing optimism with regard to the occurrence. Our 
5lt>oly comments at this stage are . first, the possibility 
floating oil on (he water of Bosham Cteek (a tribu- 
ia/y of Chichester Harbour) in these dn\s of rn'I-fned 
^^ips is not to be passed over, and the wtdl m.iv quite 
p^nceivably have sulfered contamination frenn this | 
jr^OUrce ; secondly, Bonham itself is situated mi the 
khalk, Iktc bi ought to tlie surbue by the Poitsdown 
f^lhllcline ; one dm s not usually associate oil .and chalk, 
'in fact the only t^wsihle oil-bearing Iw^ri/.on hm^- (.md 
;that an oxlremelv unhkelv one) is the Kimjnetidge 
Clay, which lies at far too great a depth to be 
taken into setiou'' consideration. The anticline, wlhlc 
.-sfructui ally faiourabli' from the point (»f \uw of oil 
accumulation, Is scao'elv Ukrly to lead amom* Hut iIk* 

/’ get-oil-anywheia' ” fiatnnit\ astraV. Its ocrurrenC(‘ 
'at the same point as tliis supposed (►il find is mcreh 
one of those strange coincidences which .na- al»s<>!utelv 
devoid ol signifu .inci 

, !:< a Ch.ulw’ick pulilic lectuie delivered on Octoixr jo 
on ,th<‘ siibjfct of “ riant l)is(.ts(^ .uid ilaar Ri'Kition 
tt> Diseases in Man." Ihof, \ *. 11. l)la< kin.an s,nd 
that the pl.'int i>.ifh‘»)ogisi is laced by the v(iy wide 
range in t1i(‘ degree of .issi.^ iaiitxi of the host .and 
tjie paiasilic oiganisin. \t one f\tiejn<' there is tlie 
condition wheri the tungus is .dmo^t jiurelv supei- 
fiCial and the injurious etiect is m.iinlv indiii'ct ; at 
the other e\trem<’ ihne ur* asscx'iatiiMis of host and 
fungus. Iviiown as symbiosis, m which assCKi.ilion 
henetits both the organisms. fU tween these two 
extremes there .lo all degrees of association of the 
two oi nanisms, riant-iells, when once piMictr.ited, 
are almost alwa\s kilbd, and {)Ian(s generalh depend 
for ininiLiniix fioin disease^ on lln-ir i.ai).acit\ to keep 
the i>arasitc out i>r to render it harm)* ss b\ {'nclosjng 
it within l'i\ers of coik'. '1 lie immunitN of cert, on 
wheats from rust disease has, how ever, hi-en shi>wn to 
tm? due to the ' li\ jxTStMisitiv* ncss ” of the tissues, 
which sncciimb so r.apidiv to the attack of the fungus 
that the p.irasife is starved, ft Is only jn cases of 
symbiotic association that there has been observed 
ahy digestion of the invading organism comjiarable 
^ith phagocytosis in .inimaU; in the orchids also 
there is evidence that fdants once infected are immune 
from furtlier attack. No jn'oduction by the attacked 
pt^tnt of lethal subs(anc«’s comparable with aniitovins, 
bheteriolysins, etc., have been observed, so the possi- 
biUty of artificial immunisation of plants l)y the use 
of vaccines or sera would seem to very unlikely, 
^part from the difficulty of distributing such vaccines 
to the various organs, the growing plant is contirmally 
pfitQjfucing new organs w'hich vvould require immunisa- 
tWi; j Smee is abnormal physiology, little 


I of the normal physiological pHxesses of the assi'>ciatbJ 
I org.uiisms. 

On the tH'casi<vn td the Piince (U W.dcs's rc*cMit 
visit to the Ansirali.m romnionw eahli, he \va.s pre*- 
senteil bv tlie State .>( Out'i uslaiid with a gold* 
mounted casket of Queensland heanwo.ui (attaining 
a colledtofi of the gianslonrs lor whuh ib.e State i* 
f.imoiis. In the QuccrislafiJ (\ol Kci, i) 

Ml. B Dnnst.an, the tiovernniem g‘'»'b'gi"’l , de- 
scribes (he twent\-nine‘ stones in tin* (ollcstion, giving 
the details of thi‘ pioveiiance of e.ich, and .i gcneial 
account of their pri'peiiics tind dlslnhulion thoHigh- 
out the .State. 

]'nK .Uuu'urns Jnurjuil for October contains a 
paper bv Mr 1,. il. Weston Klingender who until 
the outbreak of war was i ur.itor of tin* (ioslar 
Museum on tin* organised co-iJpei atiou of museutlts 
in (h'lniany. Iherr' has long been talk in our own 
countrv of a r'loser unirm briwiam llie largei' and 
smaller niu‘-<‘ums, and this in(»‘i'es( ing article should 
be of jiractiral uso to those who arc* ronsiibring sUch 
a sibenu' 'I'hc number also cont.ains ,an .appri'ciativt* . 

notice of (he late Dr. Ilenrv Woodwind from the 
museum point of view', .md a ciilic.d but friendly 
acr'ount (d the .\ssociaiion g/au r.ale des ( 'onserv.ateurs 
(b‘s ('ollei'lions puhliqui's de (•'ranie. 

In Nrien/c /Vogrrws for jamiaiv last the i.ase for 
tin' inbentance of acquired ihaiarlrTs w.is pu-si-nted 
b\ Pi of. K. Wk MacBridt'. dln^ cliallenge tlius ibrovvn 
down has bean acceptrsj by Mr. Julian .S. HiixleVi 
who si. lies with consicb t aide forci- in ,Si icnro Pro- 
greu for October the case* lot (lie chromosome theory 
of Ina-edilv advaKalcd bv (hof, Morgan and biu srhcs)f. 
.VIr. Hn.vley summarises the evidence on wliich tho 
theory is based and the healings of ntaail wt>rk on 
the livpolhesis, and points out I'eitain implir'alions of 
tin* theory w'liich are not usii.illy dealt with in ihf! 
tr\t-books He is in whole-hearted agn'cment with 
I'lof. Moigan, and helir'ves that his tin ory of In’rediiy 
is ihe only one which allows of the synthesis into on<> 
harmonious whole of (In* many, and appaiently anta- 
gonistic, results of recent work in geinMics, cytology, 
and e.vperimental physiology and /cudogy. 

'Fhk Journal of /Mnm/ogv (vol j, No. Augustr 
i()3i), published bv Messrs, Buny.ard, Maidstone, com 
tains the rcjirixluction of a very scarce work entitled 
“'Die Orchard and Oarden,’’ publisfied anonvmou^»ly 
in ib) 02 . For many years only one cojn' was known 
to exist, that being in the Cambiidgi- I’nivirsity 
Library, but recently a second copy caihe to light, 
and wMs si'curcd for tin landley Library of (lie Royal 
Horticultural Society, d'he importance of (boosing 
suitable soil and loc.jlitv is emphasised, and grafting 
is treated at considerable length, both from like to 
like and “with contr.arv kindes.” Among the divers 
sicknesses which affect the trees are tanker and all 
kinds of r.irerpillars ; for the former e.xcision is recoin- 
memled, for the latter diligent searching for tjbft 
which “lie hidden in a cobbwt*bbe/’ which sl)ouW be 
^re cojwumeth things/h . In a 



2 ()Q -f 


NATURE^ ' [O^TQBei{-i 7 -.;it 92 { 


^j']<>l I ;<r'fK!< 1 [) Ok' s.irn<‘ nLunlu i h\ E K?l'hn»ojKl 

Svs.iU''. < until d \|>pl* ('.'Jiilvur 'J 'A i.i 
PiartK'' ill iK (.onlnd,” tlu niitir 

I imir>t (l.iiiM to iiu|»io\(d iipofi llu' piMtlui- of 

(wi> luiudn'd \MfirT a-tin*I\, lln t Umh Luttia^^ out 

(d -Virv i.ink'i sp(4 .'ijjfi tiif tii.iUii}.; <»l a futallv 
i.itiKtri<l tire ,!s fit for nolluud l>n( ih»“ fin. 

Vh.w vd our iiad^i', and (iilainK iioiie who have 
;uiv htionltdpc of (In n ( rur a(l\.aiu'rs nt:i(|o in thu 
suhjn-r of hallislH'^ \\.(iu!d f)r di--|in^rd to rii>pul(‘ Idr. 
(i. r. Iluli’^ si \t.-ni(‘nt that tiio solution i>f thf" 
prusriit. da\ [>io|j 1 (U)'. of ordnnnir depend “on the 
applii nhoiu of (lie pus isc r\pri imental methofls of 
modi in [)li\ vi, s ” \v a nienihrr of tht' lei'hniral staff 
ot the . Iu< f of oi.iuamr at \\ ashington, Di, (ful! 
has h.iil (\<([aional • ‘p[H a Inn it irs of wafihiiu^ the 
rapid pioiprss of (he lasi few mmis. and the reprint 
of Ills addiess (o the en}4ine<‘t in^ section of the 
I'danldiu lu'-ntule on the apjdk'ai ions of pln.sits to 
ordnaiiM' potlilenis, wliiih appears in tlic September 
issue' of tlu' jouinai ol the institute, is the most puirlii' 
slatenierit wfiiili has h<*en m.ade of facts hitherto 
re^^arded as piofound seuets. I)r. llull shows hoW 
(he pressure wnhin a ^un dm in*; discharge: mn\ he 
ineasun'cf hy ihc' elecdiic cdiarge it generates cm 
trvstals pie/o-e(ectric'it\ -and how the nighl of the 
prc'ijec'lile ran he followed by its eleelroniagnetic' etfeel 
on rods tluough which it passes, and in both cases 
the measurements may 1x2 made with an aecuracN un- 
attainable fyv the' oldc'r methods. 

An intciesting paper by JVof (i rrbain on “ I'be 
Eneigetic' Ibises of lire Atomic. 1 heor\ ’’ appears in 
the SitinitHque ol October S. Some results 

n\av he obtainc'd ecjuall) well trom em'igc'ties and 
from the .ifomic' rhc'Ory, although tlie pcxnts of view 
adopted .(I'e difh rent j lie* encrgc'lic eoiulitions nec<‘s- 
sar) lor .i inolc'eul.tr theory are examined and fhennew 
elastic* and magnet le pheiUMiien.i eonsidered. d he 
fertn “ lioiucniuerism, ” on ihe analogv of “ Eo- 
merism," is mlrodueecl to denote the* existenee ol 
groups ol suhstaiues of different composition which 
httve It least one series of dific-r ent i.d coelhcients 
identical Ihe lav\ s of Raoiilf ma\ be smmtiarised in 
the stateuK'ni that isotcxnic solutions in tlie same 
<ioKent are ( hermo-elasl ically lK>m«'(xnc'ric. Prof. 
Irhaln’s jioint ol \'u'W' is in man\ wa\s novel and 
intei esting 

In tlx' Jlmnud u/ t}ic Socuiv vi (,7(».\s TeJnioloj^y 
for \iigust, .Mr. I 1^. { lai!\e (list cisses the elfect of 
ra\s from ladimn, X-ra>s, and ulti a-\ ic*let light on 
glass. I lih a- and /bta\s alone w<tc' ptoducli\c‘ of 
tedotafioM m file glasses c’xaminc'd, which comain('‘d 
various metallic' oxide's, 'ihe cadouring is suppewed to 
be duo icA the' for m.ition of colloidal particles in the* 
glasses, the prc'seiiK' c)f which m.w he c'xjdained b\ 
ftiO action (jf the twc> kinds of r.c\s on dissociated 
.ions alre.idv present in the glasses Mih.i esc<*nce is 
hold to hc> duo to mechanical honibardnii'm of the 
glass molecules by the rass. 

The July issue of the Journal of the Chemjcal 
Society oontatna n by £. 
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I. M. Hellhr(«n, and \V. i''. Barker on the phot 
sMirhesis of for m.ildehvdc' and carhcdiN di atos, fpp 
carbon dioxich and water. An aqueous solutiotl’ ■ 
catbcM) dioxide yields ffjrmaldc*h\ cle when e\pc>s^ ' 
radiation of wa\ e-length joo/c/c. Pol\ ii)eris>atM 

occurs, with formation* oi reducing su.gars, in Ijgi 
oj wave -length jpo/pu. Suhstancev, were found wIgC 
increased ilx ) a Id ol fcarntaldc hvdc h\ ])rotectiiig 
from {>o'\ mensalicuu "Ihe phoios\ ni la ms cd lonna'id* 
hvde from carbon dioxide' and w.iiti is cafahsod fc 
cc'Ttain coloured basic substances sudi as colloid; 
ur.mium and fern ii h\ dioxides, inalaclute-gi een, no 
metin l-<»i ange, Pholc>s\ n thesis tlun takes placd i 
visible light. Cidorojrhvll apjuais to lie an iclot 

pho(ocat'al\ st lor both stage s ol earholn drate svnlhesi 
from earbon dioxide' and w mr. and its function i 
gre-en jrlants is made' c Ic-ar bv these investigations 
whicli throw a good deal of light on a matter w'hicl 
has long bc't'n ohst'ure. 

I'liK sliijrlniilciing returns hx' llu' qiiaiier f*nclin; 
Sc'ptc'mbor .to have just bc'c'n publislieci b) JJoy 4 ‘ 
Rri^ister, and are commented uiron in the Enj^inee 
of Octcxlx'r tq. .Nftc'i making allow aiii'e for veshcj- 
upon which weak has lieen suspc'iuled a total 6 
j,(i<)5a>oo icins Lindc'r construction in tlu' I niled King 
dom is obtainc'd. For the quarter under rc'vievv the 
tonnage cominciu'cd amounted to on]\ 51,, >43 tons, < 
decrease' of 455 , (m)o tons as corniiared with the lasi 
quarlc'r of iqjo 'rids is perha[rs the' mc)st signifjcjjgvn^ 
figure' in the return as indicating the verv unfavOuf 
able' outlook for the immediate future', Al the pre 
sent time !ii»ie arc- under construction throughout the 
world 140 vessels of more' than looo tons for tho cut*- 
rl;cge of oil in l)ulk, witli a total tonnage cif 031,813 
tons. Of these*, 81 nri' under c cnisii uction in 
I’nitc'd Kingdom, making an nggregau of 327,7Cjl 
tc>ns, and 28 totalling 222,j(,j tons in llu' llnitej 
States. 'I’he tonnage of vessc'Is undia construction 
which aie to he fitted with Internal ci.»mhu.sli6ti 
( ngmc's amounts to 403,(14 i tons, 

flfF Journal of (he British Science (lUild lor Octobeir 
contains the* annual rc'port , f tlie c-xecuiivc' cominilfee' 
»m(! a summarv of (lie proc'cedings .it the atinu^I 
meeting held in June last. Kefc'renci-s are madt' tO 
thc2 deaths c>l Sir Norman Le>rln('i, the disi inguishc^cJ . 
founder of the (iaild, and Sir William Mather* a 
trustee and origin. il nu'iuher, both of whom rendered, 
valuable service's exlending o\ei m.inv vears. 
jcjurn.il c'onlains the addrc*ssr*s cleliveied at tlie anpua]^' 
meeting b\ tlx* preside nt (Levd Montagu of Bc'auUfu)f, 
*;uul h\ Dean Inge, vvlio emplia-.isc-s the v;due of thei 
force's of sc'iencc' and ic'ligion in [cromoting a solution, 
of prc'sent industrial problems.- An interesiing SLMdV'. 
marv' is givc'n of a lecent seiies cd artii'es by 
president on road reform, and Sir K. A. S. Redmaybl?' 
contributes a suggestive article on the importance 
research in the development of the mineral industrieirf- 
Among ree'ent activities of the Guild may be inentjorted 
the preparation of a catalogue of British .scientific 
technical books, comprising more than 6 cxx> v 

We obser'i’u, aUertXioii (pntUni^^ to be td 
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jfch cOttjiedtion the control and adininisti ati6n of | 
rPost Office is discussed. An imjmrtant tecuU step | 
ptv^n the development of local branches tn groups I 
pie chief provincial cities, uhich will doubtless be 1 
|alue in extending the Gmld's bph<‘ie ol usefulness. I 
|r main part of an address, ^mtilied ’ Ihe Message i 
^lence,” delivered by Sir Kicliatd (iregi^rv hefoie j 
I British Ass(K'Kiti(>n, i^ r«'f)roduced as likeh to be I 
service to organisers of pioMoiMl groups. • 

^Iessrs Wnri-nos \.m) \\’F.stJi\, Lii>., 38, (iiiat ' 
icen Street, \V C )ui\e just issiUKl a most u^^eful ' 
anical c.tt.ilfjgue (New Series, No. lontainmg 
rttcuiars of upwards of p>oo sect>nd-hand works . 
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offered (or •vale by tliem. ] he analogue V^ry con- 
veniently classified under the following headings, 
makirig reference eas\ . Harl\ gardening, t^tirly 
herbuls, nioderti ganlemng, cacti and succulents, 
tloW'er ganlcJi and leinery, roses, fruit and vegetable 
garden, giape vine and wine, giec'nhouse and hot- 
house, lamlsaipe gardening ami planting. uichuG, 
plant brccslifig, etc , <*ailv agiicultuie and hu^-handry, 
modern Bnlish agrKUltuic, gtasses, foiagt' plant", .n»d 
wet‘<l.s, livesfmk, irc)pical and foreign agi n iiIiiik' anti 
gaidening, f*VKl plants, beverages, tie, foitOt\ and 
timber, industrial ])!.nUs, nialual Ix'taiiN, roul 
addendM, 


Our Astronomical Column. 


JTm: loiAi Soi \K ha i ii’sn 01 Sn'it-MhrH, iojj ■ 
^of. C'jim})b(‘Ii (UinoLimes in PopHh\r li/reno>MV loi 
j^tober (hat it is [»r()()used to send an e\i)edition from 
te Lick Observatory to Wollal, in West Austitdia, to 
bserve this eclipse. 'I'he (lifVicukies of lamllng ,ire 
>nsid(’rahle, hut not insuperahle, atui lh<* jaospeds (d 
CHjd W'eallu’r ate belter tluae than at an\ otlu-r sjation, 
he principal item on the programme is the hiiisiein 
roblem. In otdei to shorten the necessan si,'i\ at 

vollal it is intendt'd to take (onipaiison plates of 
le eclipse fn Id at d'ahiti (ai the \o\age out, its lali- 
ide liemg ne;ul\ the same as that of VWdlal. ,\ii- 
ther star fa’ld, ciilnniiaiing at night, will be photrv- 
raphe<l at Ixah station", 10 sli-engthen the basis of 
'iiiiparison 

RL'hidK’M is itiK Su\, Dr, \I, N. Saha (predicted 
lat the lines of rubidium might he dt'lected in sun- 
)Ot sp(Mtra, thc'ugli in\isiljle in the orrlinary solar 
JOCtrurn owing to ('onsHlerahlc ionisatam, which is 
!S.s in (he sunspot, whiae the temperature is low'cr 
rof, ff, \ Kussell has examined <oin<' fine spot 
ji'ctra pli(»togi aphed witli the 150-ft lowta telescope 
aMoiinf \\ ilson, Hf finds (he (wopinuij)al rubidium 
ties at 7800 :<) and 7<)47 04 distimnlv visible, the 
grccmem in position (icing exact, and the relative 
rt^ngth being also m accord lie therefore con.siders 
le- presence of rubidium established, and nub's that the 
fes of sodium .\nd [xifassium are also sfr« nglhem d 
i the s|>ot spicirum, from .1 simil;-*' raison. 


C()MKis,-Mr. Inms and Mr. Wood obtained 
amerous oljsei \ alions bofh of Lmke’s and I’ons- 
/innecke’s lonieis at the Johannesburg Observatory 
^Uring jiil\ md \ugusf. Thost' of Kncke are pi iiited 
m, /Dfr. .\(7c/7, No. 512P Kven by August 8, onlv 
lW'€*nty-si\ does alter jX-rilit lion, the comet had be- 
come cxfrenielv faint, and it was looked for in vain 
on August 2J and 2\, It has fn^quently been oh. 
served that this (omet is more dillieiilt to <hsetvr 
il_£(er perth(dion than hefoie it. The sun's heat appears 
Ijo' prince a rapid expansion of the coma, rendering 

It .iJhMefined. 

^jDr. \\\ Baad(', oi Tlergcdorf Observatory, olitained 
a photographic observation of Rc'id’s (ojnet on 
October id. 1511 ^m. 54s. O.M. I',, its position refxna'd 
to Jhc equinox of iq2to b(ing R.A, Xh. 27111. yi* ^8s,, 
d^cl. 30'' 11' 105"; the magnitude was 14, and the 
ifj^icated eorrection to Mr. Khell’t; tphemens veas 
~3 2'. This observation, made six and a half 
alter di?;covery, will Jt>e o( use in cornet ing 



Kixoinc. (»i iiir ‘ Mixou I't \ni 1 Ai i xia. 'dho 
seaiih loi this \crv inliK'slrng platut was ii'fi'ited tO 
m Naii KJ- tor Oetolxr 20. di/r. \'tuh. thri , No, 52, 
"tales that tile jilam t li.is hi'en fimnd at the ixonigs- 
tuhl Obsei \ .itori . 'The following ohsi 1 \ at ions were 
unide fiefeiied to ecjuinox of lo^io), (i.M.'i'. 
(detular tod. i4h. 1 ,’m,, R.A. d'- uin. 715''., S. dec!. 

•''•'♦g- ijo; (i.M/r Oeiobu ud. 
1411. 4V4m,, R.A. jh- niii. 12 nt*’''. X da l, 7*' o' 520^', 
mag 14 X. Slrai'kr’s value of the mean dai)\' motion 
K'quiies ilu' eoriettion of 1074", winch i" satisfac- 
torily small, 'ihe pi. met is likel\ to he lollow'ed for 
st\eral months, as its lineat motion in peiihelion is 
rn arl\ th(‘ same <is (hat of (he earth. Dining some 
le 'olutjons ol this plam'l the Jipiita pel Inrhalions will 
h(‘ large, and it will be of iiiler(*st to iiue.siig.afe the 
alter. tiioii of tin* peiilndion disf.nua wITk'Ii h.is the 
value I i«S2, verv hide grr-atcr than that of I'aos. 

OasLKVAiio.Vs Ol Vai?iaui> .Si\rs,--Mi W. ]. 

l. uvlen h.is jHiblished, as a thi'sis for his dtK'tor’s 
degra', the results ol obsci v.ilions of v.tiialde stars 

m. ide hv liim at I>ev'<*nler and Leyden during the 
\ear" i()i5 U). flis equifinienl gt.idualh increased 
irom a tield-gIa"S and a pin. telescope to the 6-in. 

♦ qu.ilori.il at J.evden, His vision is niiiLSUally acute, 
and he could observe stars down to magniliide IA7 
with the 3-in. and to 14 S with Ihe 6-in. 'Ihe stars 
observed include all types of vatiables; in the case' 
ol Algol stars nothing was attemptr'd hevotid die time 
of minimum, ilu- light-curve being deiived with much 
gr< .i(<*r ais'ur.ii V from the use of the photo-electric 
cell; hut light-cuive" were found lor tin* ('f'phcidSv 
the nr4e lieing made that minor fluetualions In the 
curves are found in die case of S Sagitl.e onlv. New 
p'liods and tormulu’> ate given for many of t1u' long- 
j)eri<Kl vaii.ihk's. i; (leminorum is found to conform 
ix.-utlv with a "ine-airv(*, the mean magniliidi lieing 
to^X and the amplitude o-i()5. In dn- (rise of 
Si (\vgni, Lui/el's peritxl is shortraied liv 0001)151(1. 
to 3845472(1. Tl is noted that there is :i great di*'- 
(ord.ina' in the ini4‘r\;il from maximurii |o mimmurn 
found hv dhfeienl observers. 

Several "tars are then discussed for which Prol. 
durner and otheis h.id suggesterl sudden changes of 
peri(Kl or of phase. Air, Luvten's conclusion - are m6r« 
in favour of slow jirogis ssive (hange of peiirni than 
of sudden jumps. He states that the observations 
and discussions will «ub<;equcntlv be published at 
gi:<aier length in Ammlen van etc; Sterrevi^acht U 
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Cambridge aod Women. 

T "I !>> vv* il ((» i)la<>i (JIT rrcorcl here the nature of the 
to ilv eaust* of rhe education of women 
foi' wh’u'li I lie Senat*' of die l.mversu) of (Cambridge 
voted on Ortober . 

“The llnj\«rstfy shall lia\e {Kuver to colder by 
diploma 'bitles of Dej^rers in any iacuUy u|>on student'^ 
of a recof^nistti inN,innfion for the hij^her education of 
women, who h.ive done all that is required of them 
b^’ the Statutes and Ordinance's of llie l.niversity, . . . 
'rhe l/nivtisi(y may also admit members of such 
recognised institiitKjris to Jiisduition ni the Univer- 
sity as well as to ibc use of its libraries, laboratories, 
and museums, and it shrdl liave power to determine 
the numbers l<* whom and the ( onditions on which 
anv or all <»t di<-se piivih^^es shall be granted.” 

The gf fin ling of titular degrees to past and present 
students ot (.11 ton and Ni-wnham ('ollcges does re- 
move <nt( oal i^iievaiHe from which these students 
have sulhnd in die educational world. The Old- 
Guard al ( '.inihi idgt‘, with liieir numerous supjvorters 
outsid« , ba\e ,n last readied the position htdd by 
rnoie ( nligliieiied members of the University tour- 
and-(\ventv \eais ago. In that therr* is some hope. 
Possibly in atiother twenty-four year's some such 
sdieini as die compromise retently worked out in 
the lJni\ersii\ may pass the .Senate in its turn. Or 
pcrha[)s tr«' (hat government of the University by the 
University bn die U'niversity will have become 

{.Hissible 

rin women's colleges have announced their Inten- 
tion ot oinwing tin n appeal (suspended until the 
recent vole had been t<dvenl (o the Koval t'ommission 
ut |)res('n! sitting on Oxford and (\ambridge I nivei'si- 
lies, riif\ Will, »>t uHirse, be heat'd, and not much 
doubt is t iitert .lined as to the result. 1 he women 
stand to g.un a bet h r pivsition in tlio University from 
rarliament tlnm tlie ('amliridg. Senate is j>rei>ared to 
grant them. l.iUe die Nom oidormisis in the last 
eeriturv, tluw will have' to be foi'Ced upon (he Uni- 
Vet silv, as dew nghd\ lefuse to .ictept the suggestion 
that die\ can go tlsewlnre. Once they are in'side, 
C'ambi idgi will assimilate diem as she has absorb'd 
new. constituent inemlMTs m the ]).ist, and Carnhridgi' 
will gfiin streriglli by them as slie has gained from 
her olher laie-comers. The pit\ of it is that ('.mi- 
hridgt' shouUI hold out so ohslinnlely against this 
developnn 'll t , aiul that hi'r snet'essfn) resist. ince 
slionld lia\'e hetm marked hv an outburst of disgrace- 
ful hehavioui on the part of some ol her voung and 
thouglitless sons 


Aerial Photography. 

T UI', aimu.il 'rraill-'ra\ lor let lure w .is deliseretl at 
die l\o\al I’litiiogf'aphic Soiiety's lioust* on 
Octobet II, b\ M L.-P Ulerc, who chose “Aerial 
Photogra[)liv .nul Photo-ttipografihy ” for his subject. 
M. rierc is an acknowledged autluiritv on this topic, 
since ftm prat (iralU (he whok* period of the war he 
was one (d die moxing spirits in connection with 
photography in the breiith Armv, .md for many y'ears 
before tliis lie wa^^ .i ncitgnised authority on both 
practical anti '•t K'litifu' pholograpliv- I he lectiir.T 
^>ught to axoitl ilealmg with such subjects as have 
already been tn-atetl of hv oihers,' but spoke of many 
matters that are of prime importance in such work, 
ftiKl interesting, diough affecting to a less degree, per- 
l«ips, phtilograpliv of the more usual kinds. 

Suflftdent attention has not, far, been paid to. the 
effeS'ts of 5udt low temperatuiies aj< .are Hkdy do 
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experienced at coni'em'ent heights for 
work. A fall from 75 ^ h* to zero increas^ 
length of a lens, ot 2f-in. focal length by 
per rent. The eftett of this is aggravated by 
contraction of the camera body, which if of 
might be as much as half a millimeli e, and so a 
apjireciable error is inti'fxluced. 

Although the importance of light-lilters to rcdUc® « 
eliminate the effect of atnu^spherie haze w'as recogni^y 
hv the German aritn from the beginning of the wa 
M. Ck'rc spent more than three years without tu : 
convincing the staff (ff the brench Air borcc of ti 
necessity for them. Nor was the Force supplied wit 
panchromatic plates, which, of course, are n(*cc{>sat 
when a deeply' coloured filter is employed. 

I’racticallv all the cameras usetl by the vanou 
armii'S had foc.d plane ^lulttcrs, hut these $ufTor;C7 
from grave <lefects I lu' blind was gtmerally’^ too fji 
from the pkite, and the orrlinary niotion of a high 
speed iteroplane wi^uld t.iLi''e elongation, c(>mpressiOn 
or torsion of die image during the tenth^of a secun* 
usually necessary for the hlnifl apeilure to pass oye 
the plate (whole-plate size), and llie error oi locatioi 
of a point on the ground might be more than 15 ft 
;\ beiween-letis shuttei to give three or four thOu 
saridths of .a ser<,>nd .it bo prn’ lent. efficienry wilh^t 
lens of 3-in. diameter, would require a movement of thi 
ie.wes at the rate of about 140 ft. a second, which k 
practicailv impossible It was therefore necess.ary tv 
improve the porfor tiirini e of iht' foeal-plade shutter 
and manv devices wirah wite mure or less suceCSsfu 
ai'e described. _ , V 

The lecturer dealt .a]^o with thi' lelative .ulvantaj^- 
of plates and roll-lilnis (I'lii films iiring out of (h( 
question as embod\ing the disadv aiilagics of both), th.‘ 
(onstruction of cameras, tlieir suspension from the 
aeroplaiK*, and l1u otieni.ition ot thr image ^d:ii 
use of metal sheaths for pl.iles is londemned because 
of the uncertaintv ol tln‘ pc'siiion of llie sc'itslliv!, 
surface, ft is insisted that die mech.inism for plttU 
('hanging must be as .uttfiin.Uic .is piis.'.tble, but with 
out intricate and dt'la.'itt' parts whiih wdl not stand 
rough treatment. M (let. .c siioiig advoc-ate Ot 
the (fesensitisalion of thi* plait's bolore de\elopment by 
Luppo-Crainer’s proioss, a- it gteady' iacilit.ib's visual 
control, and this is ver\ deslr.able in order to balati^C. 
dulv die g('tting "f densitc .and the runid.'uico of toc 
much fog from the effect of the .\i um^plieric haze- 
'Ibis process was .adually .idopted b\ the l-Vench and 
J.ipanese armies. In due lime tlie bduie wdll be 
pulilished in full in the socicU ’s journ.d 

University and Educational Intelligeacci, 

C\MaRinnr.-~l)r. T. .S. Heka Emtn.anuel Colteg^> 
and Dr. R. A. Peteis, (ionville mul ('aius CoUe^e* 
have been ap))ointed University lecturers in hiOi* 
chemistiw ; and Mr, \. Ikirv, King’s College, has 
been re-appointed C'niversity leclnier in ma^he* 
matics. 

ITie R.aymond Horton-.'^mith pri/e has been aw’araw 
to Mr, A. G. Evans, Trinity College. ^ f - 

The regulations for the examination for tlie diploiftl^ 
in psy chologicnl iiieriicine li.ive been published. 

London. — At a meeting hi'ld on October 19 
Senate considered a comniuniradon from the T.onsJtCWl^ 
C'ounfi Couneil inviiing the Senate. to explore 
possibilities of the Hcdland Park Estate as a sit6^^^r 
London University before further action is 
the Bloomsburv proposal, 

In the replv which w^as eyentUAlly adopted, ii 





NATURE: 


Spc>i>fml>ufy siU* on tlu* (xntof the Ldueolional 
or WidcMi, indicated I'y i!u; promise of Iniancial >up. 
toi*t }jp ^ thiui ot a imiluMi pouads, ih.' Senate fidi 
in acn'inim^ tiu' ( i.t\ cnunenrs otT<'j d }u' 
^trnci> for sah \V( r* CiMiipK i«-d m Janij.uv i.i'.r, and 
Ipc aciufil rolls o\ aiK'c tn ilu' uanmls^ioncr- of tlu* 
^iBce nf \V('iks [s lialcd AI<#t(li Mortsaa-j", a par 
Son of (he sil<' is alio.uh' in ( U[)icvi l>\ (In' liistilnu 
d JSistoriial K('''eart ii, which ii is hern picM'iitf'd h\ 
m aniifninouv dunoi t.i th.> Inivtisits .,f .» cost of 
dK)Ut anooo/.. and has !,<>on act rplrd h\ du* Smafe. 
Hie qursiion of site r.in, lh<M«dot(', suioels he tt'- 
tp^aied wiili (he ( in\ I'l nnieni (,n (lie initi.itise the 
>ein(e, hot, shi^uld the ( li>\ ernnn'rit wish ti' e\ploi<* 
he [n»ssihili(i,.v ,,f ih,> IPdIand }\nk site, or anv | 
|t)u'r si(o in ('oniinn (ion wi(h (he rni\<isi(\, ih, 
letiaie would he piijia/ed (»> eo.,>|M'rate 
I lie Sennle lias niadi (In- foPow ind aj)j>oin(nn nis 
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I ‘Calendar of Scientific Pioneeirs, 

October 27, 1675. Qilles Persone de Roberval dtad^ 

-An nri^inal nuinh(i ot ih<' ikais A( adeiny of 
Niien(('s, Uolxisa! held tin I h 111 o! nniilieniaticK in 
(he ( ollej^e I\o\al, was an tails ssntti t'o (lit' ilU (hod 
of indis isildt >, aiul disi n^st t.i i In - 1 1 1 1 e 1 1 • t > ( i In* t nn^en f . 
and I \ I laid 

October 27, 1845, Jean Charles Athan.ase Pettier 
died. I\i nninhej (‘d lot his disiostis of du ‘ I’ellUT 
ctleit.’’ I'eldfj was a l-'iiruh \s ,iii hn , do i who 
I e(ire<l fnnn hu sinews (o i ai i \ out j t s,' n , ip ^ i,, , spe-ri- 
meiilal phxsics 

October 27, 1905* Frederick Wollaston Hutton died. 

W’llh lloi’ioi, son ll.iasi, and I It'i hsti (U i . flnPon 
assisttd (<• l.iv iht' ftvundation of (In' |4eo|.*ps t>f New 
/a a kind \ sidditi hs profession, he stased in llu' 
(’linn I .ind ihe Indi.in Mutinv, hut idtimatcls Ireeanie 
a prtilissiii in ( hi isli him h I'mseisds. 

October 28, 1703. John Wallis died. Alter iiridM- 
iii^ valuahlt seivuo tt> Ihe I’m dans dmnip Ihe (Avif 
W.ir, W' dlis in i(q<) was appointed S.asihan profe*:<or 
of ^^eonu'trs <a( ()xtord, a post lie held until his (k'nljli. 
Ills \t iilinieiiea fntinitouiii) ” conlaimai the peiYns 
of t he dittei » nf i.d ( aicnlus. 


J he thanks td iIk' St'ii.ite ha\e h(>en anorded fo (he 
' Worsliipful ( omp uu of l)i-a{)eis fm their letn'wal foi‘ 

’ a furllier jyenod nf threi' sears (.f iheii ar.int of 500/ 
a scjr (0 tli(' Departniint of \pphed Statistirs ' and 
Kuijenif s at Idiiseisilv ('olle^e, 

^ holes Holton, of ih(> (Irab.un kfs,*,ar('h 
T.ahoraloi l^'^ .q rnisi'isits ( 'olleoe Hospital Mefliral 
fsrhool, has been awarded the W'illiani fiilius Mirkle 
Followslup of joo/ in 1 e('(>qnitio’i of (he iinjiortanf 
Work in evperinienl.d niedi( irie whiDi he Ivis ('anted 
ouf.duiiner (ho past (ise ^ea(s 

The h.Ilowirio doiloiites itasi' In-en (^onh-rred • 
DSc. tn (lirtnt^lrv. Mi. (' K. Infold, an iiileinal ! 
Student. ol th(' Imperial fddle^e, Rosaal ('olle^e of 
Scii'tn e, fnt .1 thesK rnllth'd " I In I'orniation and 1 
Stabilits of f arhon Rinps ; y) / ,/ r, m j 

WVsiawas, an ('vltinal student, b^r a tliesj^ entitled I 
Ihe Tdiirational 'I'lieois of Hlufai ('li ” ; O.S( . tit • 
Mr ffarrv Ilepworfh, an exlenial , 
sludent, fipr a thesis entitled “Some \ew Researches i 
oti iln* Grlipiard Rt'api'rit and «»lher Nf. liter”; /).s, I 
in rhii^ Mr. Ilnheri M .aw son, an r vli in.d 

sludint, f('r a thesis; ('tililled “ Xnalstii'.al and Expeii- 
nViii.al ln\ estimations relating to (‘eiitrifumal Punijis 
and \Va(«'i 'luihims,” and other pajieis; DSc. 
in /' Ci>iiinnii s ' Ml f.tiin s St( p'n ns(»n. an e\(( rn.al 
«?tud('nf, for a thesis ('nidk’d “ The M .mufai lui ers’ 
Amerit ' Ills Ri'oiiomii' and Social Siipkifn nrice,” and 
Vifher p.ipei s. 

St, Amuu'ws. ,Mr H. W. 'rmnlmll has hern ,ip. 
pf>inled Rr'dius professoi of m.Uheniatu s in suctes* 
sion to Sit Retr r Si'ott f.enm, who lias resimnr-d. 

'luK I niv'eisih ('oUepc of W’.iles, Aberystw 3 Ih, is 
receive from Sir (iarrod Thomas ,i gift of lainls 
'estimated to Ix^ worth Srjoo/., (he im'omc fiom which 
isMo be devoted to the enconramcnient of post-mraduati* 
work in ( heinistrv and pin sics 

Thk Briitsh ^[edical Journal of (')rtoher j:; nii- 
noUrtces that Prof. T^on Frcdcricq is to be presented 
^with a medallion in rccomnition of his dislinmnished 
services as professor of physiology for fifu \ears in 
the University of la^ge. I he present.ati(>n will takf‘ 
pkteef in November, when his son will take the diair 
whfch Prof. Fredericq has, held so Umg. 

' V 9 fe' td^} 4 .;,. 


October 28, 1916. Cleveland Abbe died. I on rnost 
.iinong ,\mui(.m ineieoi ologisis, Abbe w.is Hist an 
.isslst ml m (In <)hs( 1 \ aUH'ies ,it Ihilkowa .md Wash- 
ington. .at'al thi'ii (iiiiator of th.it .it ( 'im inn.iti, whore 
m iXh(j he oig.mis('{) nieteoi oluga al leports from 
wlin'h '•prang iIk' I’nilrd Stales (imemmeni Weather 
S( r\ ict . 

October 29, 1783. Jean le Rond D’Alembert died. 

I 'I h(' iiilini.itt' fiend ol \ o’t iIk' .md |)i(l('iof, D’AIem- 
j ))« ft was .i<lnult((l to tlK' P.irls Ai.ideniN ot Si'ienccs 
in lyp.andin 1 77.? h< i ame p( 1 petua! sim t ( t.n \ Willi 
('‘laitaul and lAiler he is rt g-mbd as om of the 
gieat^si m illu m.dit ians of lh(' eighltciuh lenlury. 
Ills “ li.iiti^ di d\ n.mniqiie, ” (onl, lining the f.imous 
pnmlple, ap])e.tt<d In 174^ his “Sistrnu du Monde” 
111 1751 

October 30, 1626. Willibrord Snell van Roijnn died. 

'Ihe disioveiei ol tin* law ol refrmlion of light 
and lh(' lirsi (o measme .m .-m' of im ridian hv 
It j.mgulali'ni, .Snell, 01 Snellius, was a pndissor id 
l<\(len. wluK' in Ku t he siHi.'ided his {.iilu'i in tlie 
( hair of m.dhcm.itics, 

October 31, 1858. Sir William Reid dted. .V mili- 

I l.'ity rngm»'('i, j’iiid, when statioiHul in Harh.ados, 

I piopomulid the (irrular tfuoiy of Imniianes, and in 
I iSpX piildish.tl ' \n \llem)>t to l)e\(lop lip I ..iW of 
.Slot ms, ” 

October 31, 1867. William Parsons, Earl of Rosse, 
died. Resigning Ids si'. it in Parliament, Rosse from 
oS^ de\ot( d Idiusi If 10 SI i( nee, .md in ih.^;, i oinplt led 
the great (>.fl unictor .u Pm sonstown , willi wliirh 
many disc o\ , t u's w i'ic made. I'rorn 1X4X to 1.S54 
111 ' was piesident of the Ro\al Sixm-tv. 

November 1, 1915. Sir Arthur William Riicker died. 

Rm ki'i r* ndt'rcd N.dti.ililc scrsii'i' to srp'iit ifp, i diKM- 
(ion as a piofesso? and admmistr.ator in 1 < erls .md 
in [.oiubm, while as an investigator he took a hading 
pail in the* rn.ignetic survc'\ of the Hiilish DIis 
November 2, 1905. Rudolph Albert von Kolliker 
I died. Of Swiss biilli and (l(‘^^'l1l, KuHikai passed 

most of his life in Gerinam', and fiom 1847 

held the ('hair of pimsiology and of ma rosiopic/tl 
and comparative an.it(>iuv at Wm/lairg 11 *^ gro.Htly 
improvfd inictoscopuad lechniqia*, amj esjn'ci.dly en- 
riched histology. In tH<^ 7 he w.is awarded the Copley 

medal of the* Royal Society. E. C. S. 
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Societies and Academies. 

London 

Ari*tolt lian Socjctv. ( >,{,,[)( : n* })i L C. S. 
Schiller, }ji('si(!i ni, ilt'li\»Dil .ui in. mistral ad'iic'.*.: 
No^ 7 ‘l(v is ,)ii V asi\ (• p'.vt liical 

hvtrv rinrifl li;is n [iist(>r\ wiuvh quite repeals 

ilst'if, af)(| (Ins iii'.lois lilMfs i(r .iji] n>‘hensiun, J lie 
same is Irne la aii rr.il'U i(s f 1 (t\'»’ si-K in one diife- 
tion only, ami is ii u \ ( i - ihlc. I'lir past is iirevotable 
ami the fuDn. nmtr .•'^.uily t a!< nl.ihha limlory is 
thtirifijD' alv\a\' M'l) Van! lo essence, d he rnolhod 
of histoiv a 111 -I siplii s< fins (<> iinplv a denial td 

novelty- lie in' \ c\pliiniC'i hs lakinj^ it as a 

case of the old |( h.is !() I>( iak< 11 ilius lo he eon- 
Irolled. Ihit ilii ahsi I .t< I Ion is evsi ntiallv a i.< linn 

and leuh t I fjueiil MMtpintun of th»‘ new and 
a mod i fn a f loi 1 of ilio old “law " h\ (he new “ < .ase. ” 
i hus the meihei o( iuaelt\' in siiraitifie metliod is 
Onlv’ pfoMsional an. I imd Iiodoloi^u al 'J he phdo- 

9 r'|>jm s( ii'ie ( s aivo ar<' riot leallv pleda('d to a dilfereni 
phfkediiM laipi. nuist oioipiise I), \rltv. if reason 

IS not to he (h\.'i.ed ftoin reasoning and reasonmet 
to he.oine uniiK aiiiii';. “No\elly <a Nullity ’’ is^ the 
first l,iv\ <jf thoiiphr, if tlionei^t jv., admiltt'd lo pie- 
SLipposi (hinkiiip^ .vle(,iph\ sK s h.is am lent prrjudiees 
a^dunsf iio\tIt\, as in\olvin^ i/tanye. It assunics 
fit [J Lillie imi-t h(' a constant (|uanli(v Yr't its 

notion o! Leiin; is (.n!\ an }i\ [.olhi sis, and ahstraiiK 
there are (he possihdities that it niav increase or 
diminish Icnija 1 ii all\' ihe fotmer seems ex<-mphlH'(l 
iti psvtltK' hemp, (he l.itiet in pfnsical. 'Phe existence 
of novellv means (i.-ati.i out of nolhinp. 'Phis ton- 
ceptioJi lias lentt tieen aitioup tlic' [i.iradosi's which tltc' 
Clmistian relipi.m anirimd in spite of philosophy and 
science and lanpiiata Vet thc' conception has re- 
ligious \ due, tot a worM of w hi. h tin hcanp is con- 
stant * iMiiot (dn'inpe f(j|' Ihe hitter because it (‘annot 
dumpe at .all Wduatious are lul onlv facts ihcam 
selvc's, hut the' ultim.ilo dedet minants of all the facts 
we rf'c'oenise 

I’Aeis 

Atadcmy of Scientes, Ortoher lo - \ 1 . 1 eon ( hiipmn d 

ill th. (hail. 1 '. P. Hoiivicr and K. Roidor 'Phe ap- 
peaiame of m.ilc s and Itni.dcs ip tiu' nc'sis of the 
held- nil {h)rnu.(( pt a I ,‘ii \n) and tlu* |.iun\ aiU of 
the I'ppei Juta (h. rnja). In the '■(ndy of seventc'cn 
.ants’ ms!-, dut my lune. most of the anihills pio- 
duc eel winped an!s, hut onlv one sex ficcni each ncst. 

/' Mc/a llie unlseMi.d jhtiod is fedkawed hy 
anothi r,^ cinrinp which both sc x. s come out ;M 

• Li. P'l .me o- \npIo-lye\ pt,.,,, ftoiitier .md Ihe 
L'lf' oi (b. u Il.fsilcd b,iwe.-n the basins of (b<‘ Ni’e 
.and L.ike [(bad, \ skcMcb of (be w orl< before 
tfie liMiisli and hiemh Ih>uncl.ii\ ( 'c unm issions, and 
of the .ipi-llc ation oi wireless le'epraphv hv the 1. liter 
for the pni pos,‘ of I qad and .aecur.ilc' survi'yinp 
L. Inibry 111," .ilinospbern wa\i' |>i exhu ed hv the 
explosion ((f ihc' Works .it Oppaii. 'Pile sc'isniopraph 
at iMars( illes ( )b-s.r \ .a. lepjstc'ied no vihr at ion ; (lie 
haropiapli cui\e sliowi.i a snddc'n v.ulafion c)f o mm. 
at 8.4 a in. ((iic.iiwirh linv') which miphi 1ia\e been 
due to llu cxpIoMon I N'aropoiilos . Imrea^-im^ 
functioii.*^. P. 1 ntoii • I'linctioiis .idmittlnp sevc'ral 
tlioornns (^f innltiiclic ation. G. Vnliron • The' P[eard- 
Borcl theorem in ihe (heoiv <d intc pr.d functions - 
L Cha^y . St ihilitv in the piohleni c>f three hexlies. C. 
Nordinann ' Inti insic'^ l»riphtness and the' 1 iTcrtive ‘'dia- 
meters” of stars. Remarks on n recant jaildication 
of }. W'ilsinp on this subject. The .ui(1k"h pidiltshed 
results ))ased on a similar method in and these 

are tabulated alontr^idc. the figures given hy Wilsing, 
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'fhe two are in good agieement DucUux and'p. 
Jeauiel . i he ahsorpiloti spectrum ot oxygen. Details 
are gi\rn tear the poitic.>n of tiie speclrnm betwCCufi 
i(,oo and jooo ^V.h.- A. Uainkns ; 1 c. linriuiii sub- 
hroinldc' I lie. existence' ot i'clh'j In the gaseous state 
Was pointed oui in a [)re\ious c’oinnuinie at ion ; it has 
now hetn isoiaD d Ov su^de nl) c.ooling the v.ipouy U> 

- C. dlie lowti hrcrniid' is iiimtai.le and hygro- 
scopic', (ii andmoiigin ’Ihe consinution ot the 

[Kilvsiilf.hoinite d diMivativfs cd in(lig(>. 1 1. Aiitloyer : 
Dele mrinalion of ilw added wai(i ami t.il removed in 
s.unplc-s ot dec<Hnpc)s(d milk L. I oiirnier • 1 lie tdlr 

(‘t pre-i\isting lissLualion in the tic.o.ni(' lle\il)ility of 
liaid rocks and m the foimalion ot myleantcs,- A. 
(inebhard I'he fine 'diietiing lines” of lerteslrial 
ocog( n\ , IL Pit bint: ( 'lu \ ilim a gi ow ill. II. 

Coiipin . 'Ill' e onh ibuticif'i ot lli< ^eed lo the 

adult phmt, 'This v.ine's wiih tin yd.ml ; it. 

IS c oiisidi rahic' in some (l»ean, so\ a bean> 

peanut, jximpkin, .ind n.'-istiii hLim], small in the:; p<ia> 
.md very small m Imeinc', iriKluilce, r.uli-h, lom.Uo, 
and many ollie 1 pi. mis ) Legendre • Anophelism 
and 1 d)l)il-hi ceding, I nnap/i/anm/s s)k)WS a 
rnarkc'd [xcfetriice for the lablnl o\f'r aip' other 
.1(11111. d, .md till' .ailhoi ('oiulnd's th.at 1 -ibhii-hrceding 
goes edijcaenous ferot'clion .ig.dnst l{utop(*.'in nial.nria 
If ;invinitt( d b\ this mo'-omto L Hcrtln ; 

c^xlreme vaiiaidhty of th<' Ros. oli stic kle h.at k (Gas- 
hre.s/cNv th tilratus), . .Mieliailcsee) 1'. xpi 1 iiuental 
lesearrhcs on the variations (»f senMbilii\ '.f (h(> blind 
s[Hd. ]•'. Rabiniil • Tioplsms .and nuiscnlar lonus.- - 
!., M Betaiucs Ihe e hi oine’vphiliri. eg (he gi.inidalion 
known ns (l■.tl^(^p}ltl^‘ . lo lo Tcrraine anef H Barthd* 
lean C'omposii ion of the' egg of tlu'' brown frog 
(]\(tu(i ti(scii) ,it the- egg-la\irig pc nod fin' eomposi- 
lion of (he ' gg e^f Ak fusra is inde ne ml. nl *.1 (fie' age 
or wedgfit oi lh(‘ indnabiil I-' i'reniiet and Mile, du 
Ahxicr de Streel • (lie' (he'imc d cong.osihon of 'the 
egg and of i1h' tadpole' of /I’ana /enn/amarm. — MM. 
Desgrez, (iuillemard. .and Heinnierdiiigcr Indivichtal 
prolee'lioti ag.iiiisi eailion nionoxlele I'e.igc'nl and 
apparatu<. n.nails of (he [(repai ation of the mix-' 
lint' of Iodine' pe ntoxlek' and sulphuric arid used as 
.at)s(»rl)ent and e>f (he r( sploilor in wliiili il is used. — 
fj H. de Toni, Thr* k'.ives toi n bom tin' K manu- 
sci ipt of Leoiiaido da \bm I. [Trc sci xs el in liie litirarv 
of tbe Tiistihil* 'I’Ik' \bnturi manusctipls at the 
librnrv ed Rcggio-rCmili.i e'ontcain lhr( r Nolume s of 
f i .iiisc'i ij'iions of the da \hnci manusci ipt s. From 
tin SC' it is (lossihle to rironstiuel, at k'ast in part, the 
Iv m.museiifd and otbi'rs of d.. \bn(i preseiwed at (he 
Institute. 

Washinoion', P) C 

National Academy of Sciences, Proe eedings, \ol. 6, 
Ne>. <) Se'nlembei , on'o P \\h Bridgninn - T'liriher 
nieasure‘'mc'iit s of tbe t'lfee I f)f I'.re'ssure' f’>n resist, ance. 
The' new' e'V ide'nrc' i oi 1 ot>OT at es the' point of \iew' that 
fr^r most elc'ments the' ine^st important fe.ilurf' in deter- 
mining the \'arintions of electric' resisfamc- is the 
amplitude' of alomi. vibialion - W Duane and R. A. 
Patterson ; Cbaracterlstii' absorption of X-rays, 
sc'ries. 'Phrcf' critic.il afisorptican wave-lengths w'ere 
found for e'ach id the' nine elements examinc'd, and 
a brief discussion of the hearing of these results on 
e'crtain < m[)irica] laws in recent years is given. -'-W. 
Dunne and R A Patterson * On tilt' relative' posittoris 
and intensities of lines In X-rav spectra. New expes- 
rinu'nts with a diseussiem as to the light tltov throw 
upon the eonsiitnllon of the atom -TT. Bateman: On,' 
a differential equ.ation occurring in Page’s theory of 
elertromagnetism.— J. R Kline: A new proof of 9 
theorem due to .Schoonflies. — S. J, Meltzer : Are the 
.superior ixyical. ganglia. mdi$i)ep|?iMe to 
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of life? ill i^cr O'lH. uf <ho aniuiai< 
removal oi IkUIi j4.rnj;lia proved fatal, and 
secni'< lo be' that the draih<d thr aniuial'> 
du(* tv) liie pjvKeduK' ol ihe f])!'*.!!!*)!), Uul 
ct tl'iat tht' |!Jaruha are (‘s^eniial to tla* main- 
dr,- M Krl.v* • (_)ijs< 1 \ iti()ns <in thv bi>dv 

of diy vows - sf )) /<;idin ‘ On th«‘ 

e ot Imih' i,(jnfiiuious' j;'oiip> v\ith oxve'plional 
■|naiion> 

C'trif 'loNVN. 

Society of South Africa, An^iKt 17. -Di 

(iikhiisr, pn , i’l tin' ehair. — H. (i 
; Note on the Ijisnuuh sifh >al>s. 'I he 
of biMnuth, w h( n in at(\{ to 3v«‘‘' un<lv 1 ir- 
^tp 3 ;^prev-,i]K‘, \i(‘iiis bisnmth suboxidr LbO. When 
i^^'jpnui ol niedwl iodido i', disltllni thnaipli (ht’' 
a! .'txo', a havK ■iuhi<;ihdt\ .’l>ii;, ^Hit) i*. 
a rvHidi«>h, insoluble poudea* of ('ons|,|i 1 'iMe 
power. Outside the o\(‘n hrikiil (Mtho- 
tiy a.ds (d hisunith suhioiide, Hi I . svp.u.ttivl 
®|nyBoth s.dts aie vjUiie' stable in div air, but 
S^^oxulist' in the fua'ssuie of moist ('Wpen - S II. 
On \aiiaiion and heieditv in the- Huu'hiil.e 
e\p('iin!enls with heeiK's of ilie f.unih 
Wmid.e. A moialion was found in A< anlh(>\,:eli It's 
w'hiv h was biikind in piipurnt ; lack of pia- 
^»tion *is rtccssisc'. Attempts to hybticlisc* 
^fensis and (Juadnimu Ltlatus w<iv‘ un''U( c esslul. 

dit' ( tossing IS pn \enled atnotig tfie Bru< huke 
|B|ilerc I ices in iIk' si/e, shape', and stnutuic' cd the- 
fflwifd sai s ot till' ntales 


Books Received. 

Hymc* ( iarp'iilr y and Cabinet-Making. By K. W. 

PjO. \ i lyo. (London . (j Rout ledge and 
j^, Ltd. , Nt w \ (;rk • Iw H Dutton and Co.) 
nc t. 

itehctiral }'h\ siol(»gK al Chernislry. In' f)r, J. A. 
and I’tof. I II MdtoN I hud cdilion. Pj) 
i - pl.des. (ledinhurgh and London- W. 
^n and Son, Ltd ) /is net. 

-nent.nw Niala's vd l\vo and '1 hrt'e Dirnemsions. 
'f K I \ H.irnard. vnAi54. (London 
pbmllau and (io., Ltd ) yw hd. 
an Absfi a t of the la gislation in Forte in the Bntisli 
Hpitc dealing with Plant Pcsts .and Diseases up lo 
ft ^'ear 1 0/0 Coni piled by M Rnlfs. f’p. 65, 
bndvMi Intpt ri.il Burcaui of Fntonudogy.) /w OJ. 

pove Marine 1 ..d)0| atory, Cullertords, Noi tliumbc'r- 
fsd. Ri')h>i t fot rh • Ah ar ending June 30, 1^21. 
iited by lb of A. Merk Pp. ill. (New t.istle-upon- 
[tne : Amistrong f'ollege’) 

A Ctitual R<vtsi.)ri of the Geini«: Fur.alyjitus, Bv 
H. Maiden. Vol. 5, Fait S. (Part 48 of the com- 
ete work) Pp. /?3 -6 1 f plates 1 ()(><>«). (Sydney- 
^ A. Gullick.) 35, 6d. 

tjber Athei 11 nd C rat her. By P, l.enard. Pp 56 
.etpzig - S, Hiizf'lA q marks. 

Dttt Einsteiiische ( ir ivitationstheorie • Versucli einer 
rfgemein \'ersf andliehen Darstellung cler Theorie. 
1/ Prof. G. Mic. Pp. ivfGy (I.eipzig : S. HirzeL) 
mark^. 

introduction to the Study of Minerals and Guide 
■ the Mineral ( 'olb’ctions in the Kelvingrove 
^sentn. By Prof. P. Macnair. Second edition, 
p. ,vitiC94. (Glasgow: Hay Nisbet and Co, Ltd.) 

and its Disorders: A Text-book for Students 

td .Medicine. By Dr. W, H. B. 


St(,)ddaiC Fourth edition, Pp. wi i 59/. (Lomloif t 
H. R. la'wisi and Co., Ltd.) :js. oJ. nt't. 

\mong the Hill |u>lk nt Algviui • )outn(y\s amon^ 
the Shaw la of the \urv s Mvnmtaiim B\ M. W, 
H ilrv>n-r>iii)psv»n. I’p- ''4^- (I niidnu 1. L’isher 
Cnw m. 1 td ) / 1 •>. ne t. 

Ortice .Sc it'iitilicjue ct l'«vhuivpi« dv s PT, iir-. Mari- 
lini<'«. N(»tes vt Mcmntrts No 7. Ucsu;.,.' dr nos 
pnuc ipcilc-** c III"'.!)'.', im c--> pi.'tivii'es sui k s M.iladic's 
et Ks Fnnemi'- dv* riluitii' Bv K. Ph DoIUujs. 
Pp. 47. (Pull- Ful. idvjndtd L.i RnUL'/tv ! 3 (r.uu'<, 

I’ype Animoiutis. IG S. S. Bin km. 111 Ihiit /ci 
Pp 40 5;4 ) Hi plaits (1 cvndcjti : Win Iclon .and 

W c sk \ , 1 td ) 

Ptaclic.il .Seh.ni*! (faideniiip IL P. I'ltnul .uid 

S. Hcealon. ‘^laolul I'ditiom Pp. 2/3. ((hxtvad. 

( l.crendnrc Pi ess ) 3^ (i</ net 

r.\p* t line nt.il R«,s<-, III lies and R<‘pe»tfs. \'nl 3, 
mici .»»> (h.llec.ic'd frnm “1 aiin.il of tin' .Sniii lv of 
(i!as-s *L ( Imnlngv, '* ‘L’uinal of the .Aim'tu.'in 

Ih'MiTiu- Si>(i/'i\,” .and “Ivt ports of tin.' I’logiess of 
Applied ( h(iiu-Ii\ ” issu/'d by the* S(k n (v of 
( 'In (iiic'.il ^uduslf^, Pp. iii f i8(), (.Slieffn Id Lnivt'r- 
sil\ • Dept 'd f il.ivs 'I’c c Iiik'IolW ) 

llriimmn v liehnholl/ Sibriflen 7ur I'j ki'nntnis- 
ilntaiic' Fditvd bv Paul licit/ and M Schlick Pp. 
\-t 173 tB'iIm } SpfingcT,) In ( jc;i many, 45 

marks, m I'aiVland, <10 ni.itks. 

Confeeli. .jic'i s' Raw .^l^l(l),ds '1 lic-ii 'souiies, 
Mock's of )k epai ation, ('bcinn.ii ( 'ninixisition, the 
(dtief Impunlits .and .\rluh c i .it icuis, ihcai Mok' Im- 

l>\ laiiK'S 


(iiani Pp MU I 17^ (f.oudon L. \iin»l(l .md Co) 
8 .S (>d n< t 

I lorni'Mie-. and Ibtecli(\ * A 1 )is< iission nf (!n Fvcdii- 
tion (>f Ad ipi-uions and the' I'volution ol S|u 1 ie«;. 
Bv |. T. Cuuinupbam Pj* wt/pi (LoimIcmi t 'on- 
si.ddc md Ln . Ltd ) / 1 w 

'Ihc- R.iinfdl of Ibe Hn'isli Isies !L M (!•' 
('aik S Sillci, l^p. Mil t ,'<|3 (loiidoii CiuMisily 
of Iminlou Ikcss, ltd.) (),i. net 

'The' liislitmion of Civil k'nidnc in's, fanmu ('ring 
,\bs( I'ac I s jM ( p.ii ed fiom the Cuiieni Peiiodn il 1 ilei.i. 
luic' of F-uginc'erifut and Xpplierl Si nan e publi-hed 
outside th(* Cnilc'd Kin'kkiiu N'-w Seiics, No i) 
Pp 230 (London * Institution of (hvil Fiipirit 1 1 ) 

An AecounI cd tin' (hu'-lacc 1 of \(-iw,i\ Hv G O. 
S.iis Vol. S ('opc'poda, Moio ! I iiloida , :uid Nolo- 
delplixoida P.irls r and /' '1 li.iumatop* \ 11 id:r, 

Monstrilliil.ro Nolodeljclnidre (patl) Hp 32 I t 6 
pl.in s (Berpen Bergeiis ^luseum ) 

D.ts Klim.i des Fis/cal .dic'i s IL j’lof Dr. R. 
Spilika. Pp Iv t- 138 fl’tag' Seibl s\ c'l l.cg ) 

Metric- S’, sbtn for Fnpinecis IL ( B C'lapli.am. 
f'l'ln D-D. 'reebnnal sciivs) l^p \ii t i.Si, (l.on- 
don ('ha()man .md H.dl, I, id) (>,/ net 

\ I’opnlar (’Inanlc-al Dictionary- A ( 'on ipc anlious 
Flic vHnji.edl.a. B\ ('. T Ismo/ell Second (dilion. 
Pp viiie33cc (I.iaidon ILiiHictc^ Tind.dl and t'mf.) 
riw nc'f 

Historv of the firraf Wai , Based on Dfl'ici al lAccc u- 
ments By Sli | S Cotln it \'o! Pp \i < p;.'^ t 
17 pl.ites. (London Lonpni.ins, Gic'cn .uid f'o ) 
2n net 

Memoirs of the Cieolftpical Siirvev of India Pake- 
onpdoitl.i Indic.a. Vhd. 3. Meiitviir No ’ Plates 
i-.-’i. d'he Bin(hio|)oda of the N'.irnvan Ik vD, N'oithcrn 
Shan Slates, Burma Bv S S Burkinan Pp v 4 - 
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I Kdin.a Geographies Book 3 • \sia. Bv d' Frank: 

Un. Pp. 63. (Edinburgh : VV and A. K. John$ton, 
| ,Ltd.; Lpti(ion ; Macmillan apd Co., Lid.) ir. pfit, 
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'I'lii* Clicnii'lrv of It'C' CanlMi : A I’ritncr for 
'AiD.'Ht'ur-' and ^ ( i.inlfinjv. liv H* II. t'onsins 

Kc\iscd »'dilif)fi P[> ,\\xi + l 47 (livivloii' M;i('- 

ndll.m .'ii'.d ( '«) I Jd j V. IK t 

d'hc nts of .Hid ^ liMni-'-iiA : \ I’onti 

CoiLirsr tnr Mlddlo l'nr^l'^ B\ *^lr Ivirliard | 
Cirfj^f'rv and A. d' S'untnoits, w.td i!i( iiuf' of , 

V \y. r|) vlli il.oudfMi Maiindl.m ; 

and ( ’o , lad.) .)% in{ 


Diary of Societies. 

I nri; si) \) . o< roiii It 27 i 

1 O t 01S' nf MIAIM, \M) MirMIllK.y (fit O^'idinri, n | Su<’l''tv H I 

111 '> !'i I, Mill \ . lit -latii.fi iiikI Hun’inn I' 

J N .InOiii I till' (It. I »i of Mounfuin. 

O'il'lf'OIIH I 
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The Langley Flying Machine. 

a ruectU nit'uting of tlit' ko)al Acionaiilu al 
•A. Sont 1) a pajxT w.ts read In Mr. (uillilh 
■fewer on ' 1 he Laii^^Un Ma< liiiic aiul thu llarn 
ionds])ort Irial^," wlinh has lur its tfteinc "lht‘ 
^tenipt to ml) ilu* \\ nt^ht l^rofhors ot (he ('rcdil 
[ ituiaitin^ thu aempianu ” 

jTlit at^umtnl of ihc paper Itirn^ on a usual 
tterpii tation oi tin.* word " itu cut inj; and it in 
H su^^osted ihal the I'rt'dit ol tstablishirif^^ the 
rini'iplus o( at‘roj)laiu‘ cK'sil,''!) j.s in doulit. 1 lu* 
[spnlr .is to the ri'latne iinpoi tan< t' ot thr 
bii' v'r^ .S. P 1 ..111).; lin and the \V rii.;'ht hrolhcts 
pse in the coiirsi* ot cuitain l<‘i.;al arlions as to 
le \alidit\ of palunts lakrn out by the latter 
) oorinuntion with the dtduntt' o( the C'lirtiss 
Oroplanu Co. ai^ainsl a ihai^p' ol intiini^unient, 
rrangciiH'tUs were made with th(‘ Sinithsoman 
istitntion lor ilu* loan of the ori^^inal nian-rarr)- 
ig aeroplann ilosii; ned and constructed by 
anglf^C'. i be desi);n w.i.s inc)dih<‘d in certain ways 
;)efore it was taken into the air at llnmmonds- 
port, and the contention of Mr. Prewer in putting 
the cas(‘ tor the W'ri^^ht brothers is that the 
modifications were such as to invalidate the claim 
that the ori^^inal Can); ley aeroplane had been 
down. 

The trials of the iiiodihed aeroplane were made 
late in the de\elopment of th(‘ suhjei t, the loan by 
the Smithsonian Instituti(>ii being dated .April, 
1914. The public Huropenn flights of the Wright 
Ibrothcrs had taken place .some six years prior to 
|rhis^, whilst the date of the first 'successful flight 
so. 2,714, VOL. 108], . . . ' 


of about one minute's duration is ^U^ted to be 
I )<.( einlw r, lot),^. It is {lerti.ijis worth while lo 
t leap up the histoiic.il fat Is of the iiials, but the 
paj>er it nds to give .111 i-rioneous nnpiesNion ot the 
unpoiiauti* ol the part pla\cd iis (be Wright 
limtbers in spile <.)i Mr. Itrewii -' iu)t<“ lo the 
efU'tg th.il l-anglev hnuself did rmt make the 
el.nuis to which cxieption is takfig nor wtujld he 
h.oe hren iiki 1\ to do so had he bet n aloe ti"* 
j hear ot (he tontro\ers\ 

j I lie tlillituhv apjie.irs lo .irise lioni a no( nn 
j ('omnion tvfie ol mental blindness wim'h is icadiK 
j prodiK I d h\ the conlael ot ' linaiiei.d inteiesLs willi 
I development. It is r.ather hke making the 
assumption that, his aiise an .mb lannot hi' used 
as an engineering struiluie until the ke\ stone is 
m plai e, (he kesstoni' is tlu udore th(' most 
impoil.mt element in it, the n‘s( of the strueluro 
apjieais ti^ he nnsei'ii \()(died to Mi. Ibewi'r’.s 
paper, (he simile suggests dial the Liostone was 
proviiled 1)\ (he Wright brotheis, and that the 
muih more kdiorious work of preparing for its 
reeeption is lo lie found in the seiimtilie experi- 
ments of L.ingle\. keadiTs of Xaii’iO' will find 
III its volumes lefimnies wlmfi indii ale, m a 
( .alnu r atmosplu ii', the part [ikiud hv Langlec in 
the diwilopmeni of avialton. So fai b.u k as 
Jul\ 3t. iM()i, a papei on his cxpeiimental 
reseao lies is to lx found in Nnicki- showing that 
tile Ihglit of a m.m-e nrriiig aeio|)1an(' was possible, 
.and enunei.iting die fundamental prinupirs for 
obtaining ,i design. Malteis wito so nua h ad- 
vaiued m iSi/) that on .May 2 X of that \ear 
\’\iiin was able to give a di'seriplion of the 
Ihght of the Langley model .ieroplani* under its 
own power, lliis was a rinnarkahle ai hievi nient, 
MiK e ii leguired a solution of tfie jirohlern of in- 
heieiit siaiidilv, a ({uality almost terlaiiily not j)os- 
sess(‘d l)v the WVight aeroplanes of u^oS 'I he 
great addition to aeronautical knowledge and 
prai tire made by the W'riglil brothi rs was the 
inlriHlui tion of the svstem of wing war[)ing wlmh 
g'avi' .uleijuate lateral control (warn lo an unstable 
aeroplane. 

Langley’s researihes have bi'eii desi iibed on 
many iKX'asions, and their relation to the piobhiii 
of dynamic flight is shown in Sir Kieliard 
(ireg(7ry’.s book, “Discovery,” fr<jm whiih a 
cou))le of extracts may be appropnaUly Mted as 
bearing directly upon the subject under dLsuission, 
On p. 2H8 Langley is quoted as saying, in rtda- 
tion to his cx|>eriments before 1897: 

“I have brought to a close the portion of the 
work which seeoied specially mine the demon- 
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.srratiod ol the })fa( tx at>lht\ of in< ( haior .il* 

aiif! I<jf the nt.xt , v\}iic}) is flix < rc. lal 

and j)r.j(ti»al d( \ ( lopincnt of tfu idea, it is [i/oIj- 
abk; that thf worltl mas look to others. j h<- 
ssorld, iii(l<<d, wmild lx* supine d u docs rtot 
realis( that a new possihihts lias ( ome f(> it, arid 
tliat the ^real unisiisal hij^liuav overfuad is nou 
soon to lx* opened." 

f he V\ ri^lit brothers aie efjiial!) tlear in tlx it 
acknoudedj..;rnetu <»! l.aiij^h'v's work; 

1 he kiiossled^t (h.it tlx* head ot the most jxu- 
ininenl seimtilx inslMulion ol .\merit a b« Ix'\ed in 
the [xissibilils of human lliplit \\,is oix* of the in 
flumx es vvhx h leal ns to niitlentake tlx pie!;mnt4irs 
in\ esi I at 10ns that puietled ourailisr wank, lit 
reromnurxhd to ns the books whieh en.dihal us to 
foini saiu xleas at tlx outset It was a helping 
haixl .it .1 (ritx.il time, and uc slnill alwass lie 
grjt( 1 111. " 

One lei Is (bat in ri lation to six b leimirks b\ 
the two pie.it \mi IX an j)ion( el's c>l avi<ilion 
tlx imitter under disi ussion in " J he EanpUs 
Maeluix' and ilu' f lammondsport f rials " js un- 
import. lilt 1 he transai tions ap[)(Mr to base been 
rather sordid and to rclleet discredit on ihosi i om* 
mere ial iVstenisol the u'oild uhiih exalt “ p.ili nl- 
ahilits ’’ at tlx- e ox use ol solul servK'e whieh is 
not (Kitenlahle 

The Impurity of Pure Substances. 

/k\’ l h('(irf(’ ih’r MUtimpic. H\ Prof. A. Sn^its 
I’p. \\i 1 500 (I.eip/ip : Joh.mn Andirosm.s 
H. II til, ipJi.) 100 m.arks 

A 'l out' tune the term allotropy or allo- 
tiopism wa.s lontimd niainlv (o the 
(duMiix al elements, su<'h <is ox\pen, I'arbon, phos- 
phorus, (te. (n (me of these eases that of 
oxvpen and o/one the explanation ol the allo- 
Iropii forms was lomul m the (nxisleni'e of dif- 
ft‘rent molciular sjxsies, whereas in the rasr* of 
diamond and praphite, toi example, this could 
licit he defimieK pnned. Aixdher more stnkinp^ 

( .Lse of the latter sort is pri scnited by the ibombie 
and nxmotlmie lorins of siiljiluir .\s our kimw- 
ledpe iiu'ieasfd ( oix c riiinp- the different (rystalline 
forms, in whxh both elemcmis and ('oniponncls 
could oci iir, ilx' xltM ol erysialhne poK moi [)liism 
was develo(x-d. In tln*se rases it was supposed 
that one and the ^ame molei nlar spexaes cnilv was 
ineolvcxl, tfiai (lie pol\ nxu phisin was due to dif* 
ferent c'rystalline ai ranpennmls of the same units, 
and that the \<ijX)urs or solutions derived from 
the ditferent polMnor[)hic forms would, lor the 
.same values ol pressuie, temperature, and con- 
centration, be ehemicnlly and fihysically identicab 
'J'his explanation certainly gave a satisfactory 
NO. 2714, VOL. 108], 


account ot the main facts involved that is 
sa\, the \arious suhstaixes appeared to beh- 
as oni’-c am poiioit s\ ste ms. I he ( urious fa 
ri’latmc; to tlx- behaviour of water suggest 
Ixiwever, to elx mists ^hat this substance- w'as 
re. dux Lompli x. watir consistiiig at any giv 
lemjx-ratiire and pressure ol a mixtuie ol me 
(Hilar spei'ies dillermp in llx' (hgtee ol d^sfKiati 
I ol llie simplest ( \\ op.ulnan ) inoUcular Ivpe. 

1 his idea ol an innei complexits, or inner cq 
librium ol simp]( <iiid associ.iK d molecules, vv 
pradiialK extendi d to ot Ix-r classt-s ol "pure” si 
slam es th.it IS to sa\ , siitistaixcs th( therii 
(Ivnamual be'baxiom ol wlmh was that of a or 
1 eomjxment system. In spite ol this inner co> 
plexity, It w.is rtalised that six b subst.ances wot 
; bebaxe as one-' <)m|)oneiil sx stems so long r 
' with x.iriation ol tin "(xternar’ [larainetc 
(pressun-, tempi'i <d lire, etc ), the inner ecjuilibi 
were readjusted witli .1 speed mcomparah 
preateT than the rati* ot xaiiatioii ol the par 
' meters relcrred to. C'.ast s gradually liecar 
I known, however, ulx-re ('iTtani one-e omtxrne 
' systems exhibited a p\vudo-})iuary c'h.'iractc 
' 'I lius llx ri seaiclx s ot .VlexandiT Smith, Ate 
: Kruvi, on suljrhut showed that liqu 

sulphur must be a mixture ol diflere'nt molecub 
spce'ies, leu if the imx r ecjuilibiium existing 
I aiiv given temper .it lire were "Iro/en” (or part 
I so) by the use ol <iit,im inhibiting agents (s< 

I c.illed neg.itixe (at.ilxs(s), lx(uxl sulphur shovve 
<1 marked pseudo-binai x Ixbaxioiir. 

Sui'h pbenoiix na wiie c.isiU understood ciwili 
to the knowledge possi ssed bx i bemists of t) 
Ixhaviom ol nitrogen jreroxiele. Here there is 
well-known inner equilibrium (of a simple and a 
.issex'iated form) existing not onl\ m the pui 
I liquid stale, but also in the states ol vapour an 
. solution, d be rescarcues ut Tn.)!. II. H. Bak; 

I showed that the spei-d of readjustineiit of this innt 
I equilibrium is positively eat.dxsed by verx ininui 
trams ot w.iter, and that it m.ix he "Iro/en” b 
verx prolonged <uid intensive debx drat ion. W 
may, in fact, liave at a given temperature an 
pressure an infinite number (xf diHi-rent liejuid 0 
gaseous "nilrogin jieroxides," the former one 
('umponrnt svstem piissing thus into an mfinit 
riumbe-r of states eorrisfioiuling to a Ivvo-com 
punent svstem. 

About fourteen years ago Prof. Smits, on th 
basis of ('t'rtain experimental results which h 
h.id oblaineei, look a xe-ry elaniTg and Interestinf 
step. It uceurred to him that perliaps all knQWi 
cases of allotropy, phase-polymorphism, etc. 
were due to the existence of different inner equi 
libria of two or’ more difierent molecular species 
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thh applied not o„\y to tiquiJs, but ah<^ \ diflorciK moleailc. 11 ,,' picM-nl rcv.fut. 
di. Ihuj, the diffcri-iit ,'r\.sl;illiin' lornis | uoiild lli.it |>„vsit,h ,1 m,,\ I,,- ,1 

I pf the minilHT 


to l)c vitnstd .so/jJ cty^^tdllnw 'iolutiotn (>i 
tuorr findccuLir .sprtits. lluiiruft had 
ady sh(j\s fi ih.'it cnrioiis pla’iic^mciia in 

^4,l>chavt()ur ol " purt* oi i^anin suhsiaiKt-s 
as tlio dt'fxndciicc of tlu' mvltin|;4 -point on 
t' of in wlure no '“ordinaiv ’’ 

rllpovition (uaurriai isiuld hr r\planu’d onl) 
fxL^lrru'r oi two different niole« ular spot ie^ 
Injuid, ihe'-e spei les in inner etjui 

III the “natur.d " liquid, and llie st.ihle oi 
nu ltirig--poinl eoi responding t() the 
'pwj^ of uUeI‘^e^tIon ot the (I, \ )-i (juilihrmin 
of the li(jiiid with oiw oi the saturation- 
ol the p>eiKlo binarN .sn stint, fvextairi'hes 
Qp. the taiitonuTie etjuihhna ol enol-kelo svstenis 
^ve^ieatl) extended these riesidts. ihol. ^nuts's 
t|lieor\ animmfs to t‘xlendin^ llan« roll's \n\\s to 
ihf? solid (t)si.illine as well as ut the liquid st.ite 
.^^ptinno’ the l.ist foiirte(‘n \«ars I’rol. Sniits lias 
all\ tlaf)orat('d his theoi) on llie basis ol 
tla rnio(l\ nainie trealnieni ul hoinoiteneous 
h(qeio^('n<H)us e C|iJilil)ria , and he and Ins eol- 
jjtators ha\e puhlished a \’ery lai^e ninnhi r ol 
jSedinqU nilereslino teseanlies hearing'- on the 
lotion Oiu' nti^lil r< ter p.irlij:ularl_\ to tlu 
thorough inv('sliqation of the phospltoiiis 
H ( lias also < \teiided his th(oi\ in leeenl 
yi^rs to I lu' el( ' I roi h(on!( ai c (jiiilihri.i existing 
fim' een .itonis, ions, .nui ehitions m both solids 
sohiHons, and has olitaimd oeu lonniila' 
^ llw' poKnlial (hlfM'enies i xistni^’- Ixlwi-en 
;«^etals and solutions, c'tc , and nr w explanations 
1^ 'I'h phenomena as polaiisation ((Mthodu and 
j|ote I, ov « r-v olta^i , passoation and artivation, 

^' 1 n the present eolunte I’rof Snnts has ^i\cn a 
^tl nr(a>unt ol his theor\ , ol the trsts to which 

' has siihuM ted it, and ol its applieation lr> many 
If . ^ ‘ 

mtenomena ohservid or rxamineil h\ liimseli and 

others. 

I' In rerent \ears a diflieulty has arisen with 
fej^ard Irt the newer views of cT\stal striMture 
>hlainecl liy X-r.iv methods, whirh ntav be put 
briefly thus: If the older view of a er\stal as a 
inolecular strurturc is to be rtqtlaeed 1)\ one where 
the .struetural units arc atoms, how can we rej^ard 
a crystalline phase as a solid solution of two 
different mokvular species in inner eqnilihrium ? 
Prof. Smits deals with thi.s difficult \ in a special 
chapter of his book. He points out that the dif« 
ferenres which rliaracterise his molecular species 
may he often of a rather fine or subtle type, and 
that these differences may \ery well persist in a 
iTNstal structure in spite of the close juxtaposi- 
tion and iDtimate inter-relationship of the atoms 
NO. 2714, VOL. I 081 


and ilistnhntioii nl cm cpiaiUa 
in and ainoiii^st du' \anlHl^ .ilmns ,nui atomic 
i;iuupint;s. In other woids, wi ma\ h.i\r to do 
with ,1 kinetn erjinhhmim ol I'onlnit^ 

i.Uhet tlian with mok'cul.ir spr » n s dill* u nhaled 
l.w strrulurt m ilu' ordmar\ scnsi oi this uim. 

Prol. Snm.s is eleaih a man who is imi .di aid 
(•t d.innjL; lahsalions ]|e has dtMlnpid his 

lheor\ lull\ Iroin tin* ^laphu al tlu i moi!\ n. nine 
i sale, and applied u lo ihe explanation o( a l.n-e 
nnmhcr ol j)h<-noinena noi ofherwis(' (asib (\ 
plieahle. Some ciities m.iN think he h.is jnisla <1 
his tlieoi ( tir'al views loo far, luit nndonhledly Ins 
lheor\ has (_asi a llood ol h^ht on mans ohs(ui(‘ 
piienonana. ll lias hd, and is eonstanllv le.id- 
himsell .ind his ( ollahoi .itors to mimeious 
(pianlitaloe expeiirnr ntal i esean hes, and what 
mine ran oiu' ask ol aev tIi(oi\ And how many 
tine Ik'K'onians are there who < an expeiinmnt \\ell 
without .1 theoiy to stimulate interest.'^ 

tor the ])!'( sent well-written and (dear amount 
ol Ins wo?k rill ('hernists owi* IVof, .Sniil- a ^leat 
debt ol thanks. h . ( i. Diinxan. 


The Birds of Australia. 

1 \hniu(il of Ihc Hirds ol Au.'^lraJia U\ (k M. 

M.dhews and \ liedaie. \ ol i ' Ordi f^ 

Cosiuifii lo CoJunil^di, I’p xxiv I \ plates. 

( Londfin . 11. h'. .nul (i. Wilherlw, u).: i ) 

t^uineas net. 

I S I In \ 1.1 \, the birds (4 w hieh have a lore- 
mosl plai amoiij^ those ol the woild for 
their varielv ol iorni and beaut v ol plumage, 
lias laen forlunate in h.ivmi^ two splendid 
Irmitises (h voted to its avifauna, namely, 
[ohn riouid’s ma^iiihi'enl volunus, [)uhlished 
iK'tween the vears iH.pv ],S, whiili are pu tonally 
unrivalled amcm^ ormtlioloj^n .d ^volk^; and 
the naent valuable and heauliliil work by 
Mr Malhews .\patl from these lyre.U and < ostly 
books, there has bieii a want of a modem 

li.indhook on the subject .it a modmate priny not 
onl\ by those who <ire specially coiuernifl with 
the Australian onus, but also by studcMits 
interr steel in bird-life ^ener.dly. (lould n rilised 
lliis, and in published his exf client and iisedul 
“ Handbook of the Birds of Australia ” in two 
octavo volumes. From T8f)c^ to the present time 
out knovvledit^ relatiiijLt to the birds of Australia, as 
of all other (ountries. has advanred prodi|:^iously , 
and the old handbook Is now quite eml of date. 
\’ery fortunately, however, Mr. Mathews, like his 
eminent predecessor, has realised th.at an updo- 
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fi.jit w'orK, uithin the roach oi most, was j,MTatl> 
nrcdcrl, .ififi nith Mr. Iredale has undri taken to 
supplv 111' deslfl( rat uni —hence this lirsi vc.hiriu’ 
of tin- four liicii ata? to i « )nij)}(‘te the work. 

In tie- no. it and liandy xohinu- und( r m>tke the 
Hit hot. deal with i SH '.{urns and tiuii numerous 
ta(id toinis, I ()iti ju isrti tn tlu ordeis Casuani, 
Sphenis' 1, Ih o< ellai i:e, i riy^ali, Pt letani, I , an 
(iiK ludin^ the laineoki'h Isalli (im liuhnj^ th(‘ 
('o!vml)ida‘ and 1 'oduapida ), (kdli, and ( oliunbie- 
d'heso orders aiuj lluii ( oinpnnenl sub'Otders, 
fa mi be . , ,1 n< 1 pen< i a , I oi^< tlu r with t la i r dia^iioslic 
ehai a< t('r I, .or Inllv desiilbed I'nder spieiesflie 
lua es ■, o \ - \non\inv, pluin.ij^es from nt sthip^ to 

adult, lU -.Is ,nid fltsl I ibul i* )n aiul su])-spe< les 

- nil Indine tin ran^i .ind dta^noslir (h (mil ions of 
nciiK ;oo rat nil jot ms are i^ivem i\s a furllier 
h(‘ip to id( ntiiii .ition, a serti s ot illustrations is liif’ 
ni'>h<<i 111 the lonn ol ten I'oloUMul jtlales depu tm^ 
nioM' ( spei lalK hitherto iintipun-d spcaat's, imma- 
tur(' birds, and neslhn^;s m down; while thirty- 
siv plates in inoiax hiome ('ontain some 300 lit^ures 
(le\otr'd to the ehieid.ilton ol ilu' ( iiarai ters upon 
whit li the \ a nons spei les t n .it(‘«l ol in the i. olume 
art' bast d 1 la-se [ilalt s .md drawmos liave lx en 
prepart'd by lalian M< dland and are (xeelU-nt, 
but in some of the colouird plalos lht' repiaxhit - 
tioiis, ihoui^h i^nod and eei\ uselul, have not tione 
full jiisliee to tlu' aitistu' merits of the orieinals. 

W’l- iiiav not alwass he m syinpatliv wilfi the 
view's ol the aulhois on the v(.-\('d (|uestion of 
nonieiu kit 11 r e, and on the retoenitiou of racial 
forms which aie somt-tirnes based upon loo trivial 
char.uttis, nor are wv aware that the tutlcw 
san<ipi[)er breeds m " \n'tu Kuropt.” 'llu-se, 
howeet'r, aie small m. liters, and it is a pleasure 
to reeotnmeiu! tlu' book as oiK' which, liein^ 
th(' prodiK I ot t onsummale pt'rsonal knowh'dyc', 
admira[)l\ tulliK its purpose, is ext client in all 
respetts, .ind will doubtless bt' much apprt'cialt tl 
h\ oni it boloi^ isl s W. F,. C. 

Climatic Factors in Agriculture. 

A firii. ull Uf aJ \] ctcoroliti^y . ’[he hljcct of ire<i//rcr 
on ( JU J. W alien Smith. (d'lie Rtiial 

'I'l \t-h()oK Si fits.) pp. xvi\ t 30.^ -i S plait's. 
{t\ew N 01 k ; J he Maernillan Co., London: 
M.K'inilkin .ind Lo , LliL, n>ju.) i nt't. 

I r has bet n said and the statement is verv 
generally line iluit m meist soils the ert^p 
yield is more .dleiittl bv the weather than bv 
manuring and cultieation. h'or this reastin it is 
necessary repeat most heltl trials for a number 
ot vears in order that thi' v anatitms due to climate 
may be averaged out; and if at the same time 
meteorological records are taken it is possible to 
NO. 2714, voi.. io8]^ 
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trace out some ot the relations betw'cen weathei 
llut:tuaiions and the variations in yield. The in 
Imite variety in meteorological (onditions and ir 
the factors ('om erned in plant growth makes statis 
tical examin.ition ol the results essential if trust 
worthy iulormation is^Lo be obt.tnied. I'hc great 
value ot longu'onliiuicd e\[)erinients ui this con 
nection is cUarly pointed out in the book undei 
nolK-e, and a large number ol exceedingly inter- 
esting ( on clatioiis an' given belwcen the yields ot 
various (Tops and tlu* we.alitr < h.ir.icteristics- 
rainbdl and temperature- -not onlv over the whole 
year, but also ovt-r limited poilions of the growing 
season. As more d.ita la come available it wall 
be possible to spci il\ the most (ritieal periods of 
pl<ini growth, and tlu' ifonomic value of forecasts 
of crop V K'lds will ix' I'onsidei ablv increased. 

*1 be < llci t of clim.iti' is luit ( onhned to the final 
yield of tlu. plant , it ojx-r.ites ihroiigbout its whole 
hie, not onlv dim tl\ , but .also nuliieclK through 
the s(ul (’ondit 10ns, niscoi .md other pests, and so 
on. I he rekilioiis must lie ('onsiihui’cl, thoreiorc, 
from manv .ispnOs (lologii.ii, jilivsical, jibysio- 
logieal, to nuntiou onlv a lew. '1 he ddhi'uUy of 
presenting sucli divef'-e in.ili rial ni a ('ontmuous 
and logi( ,d niaiiiu r is <ib\ loiis, .md the author is to 
bi' eongratukdi'd on ihr six ees^ he luis acliicved. 

M(jst readers ot tlie work will be greatly in- 
terested in the mtlhods adoptcfl b\ the bk S. 
Weather Buieaii m [irijiating and issuing weather 
toiecasts and wai ninths, l-ull .idvant.igc is taken 
ol these warnings, not onlv bv tlu* growers of 
spi'i lalised crops, who ('mjdov v.irions lorms of 
healers to prevt'iU tlamagi* liom Irost, but also by 
the g( ner.'d tanner, espici.dlv m tlie im[)orlant 
harvesting periods. 

In one or two niiixu' aspects the book might be 
im{Hoveik d be explanation ol the method of 
wauking out correlatiu.. coe)!i(ients lould be 
sboitenefi, the stndeiiL should he expected to 
know the wav to solve siniull .ineoiis ecpiations. 
Further, the seiAiou on ph \ siological indices 
should adetjuatelv include the work of F. F. 
J.Uavkman and \\ IL Blackman, and a discussion 
ol the views ol Matisse would not be out (^f place. 

'J he suggested ial)oratory exercises at the end 
ol eaeli chapter are excellent. J hey arc intended 
primarily for universitv students, but many of 
them contain stimulating suggestions which could 
prohtahlv be lollowed up by experienced research 
w orkers. 

Agnciiltiiral meteorology must inevitably attract 
more workers in the future. It is to be hoped 
that the literature of the subject will maintain the 
high standard set up in this book. 

B. A. Keen. 
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iU' Nu^nji Ik. l‘p. IX : pS . 

^ (\«u Nfiih < B M'fU .liui . I 

^g’Klk.n M.iOkus. nei 

F lit.! Miv Ml I' Ik in ( w N for m ndin:^ Us tins 

barnnii^' \<>!i;n.n \\ t h.^vr .uliniud (>n( n 

porn !(!(• dMi( itn nr! .>1 1 1 n osii .nul uc 

|>a\(' !(.((] Mi No-ik hi s (ri()(i-.n, with inli n 

111 I'. alv\.ivs MiOnsniiL:), hnt w (' 

nil vvoncli lui^ u i)\ a v\ oi k of vu'.h 
^ >‘iEsh< ( oinrni wa-. <,nj)nntk(i tor irvnw 
''' l(*!nnnl And. ns \\ i tniisc. ihi 

([Ut^lion t. lists hiiin Is llurn, .iftnr nil, so pun! 
Vfv ’ll' nitislK nn<i t)u scioiifili- 

^';pp[)ro.t( li fo \ (tun j ht mull itiidmoiis fac (s and 
tlinl mdsc up ihf mamtold \armt\ of flu- 
^p^orld n’ljsi ilntul and oxmwlulm .in\ nmid ihnf 
^ttnmpts to pi.i^[j tlir A\lioh' Most ol iis au‘ 
^ia\ui Irorn srimp [,)<• i\rn( h, it not hx n.iint 
I id ni s s , 1 h 1 M hx t h( ' 1 »1 1 1 1 tv ( I s ( )t ( u s ! oni a i nl 

s^^edlK'at ion ; hut 1 lie pi m ti at inp I'xrnf tin ailist or 
|lhL‘ [iliiIo.opiM'i looks hu sal. tv to tin i^uid.iinn 
^^f^sdiihon 111 IS. to (jiioir Ml Nopiu 1)1, “hi r 
fiyHliroshipr lilnisi It who pud no atti'nlion to flu 
Uuali iiuss. iifud di t.nls, when lin ptasprd tirmlx 
r most impi rl.mt })oin( of Xatim^ w Im h hr had 
ishi'd hrtoii t(' sr(', hold and dr.iw “ rrrh.ijvs 
:hf' m:m ol si nmri' max Irnrn from fli< picat 
1 1 1 ri I sl 1 !p n or .ipoIIm!, ll'at the srniilur 
itt* I Nntiirrs sin'rit'' mint Immo a i h m idra ol 
Nvhat hr wants to know . th.it lx must not he hxl 
k-^strax h\ huts, iisiiiil ( I'oiiph in thru (mx' and 
r" IM ( li \ .ml to his ijii' A ; th.it hr must 
hmio It ihi m.i Ort and m .( the sla\ i' (d liis 
-o as. \' ithoiit t.nlsilxinp V.iliiii, |o 
tkI her It Is ilx‘ (i.ntli'vs vision, tlx mlrl- 
hoii r, aixl tlx lontrollinp im.ipmalion ih.d 
r aiilvi llx msjviimp piitmr, tho supirmr 
and till 'oixjiximp ihroiv ot siarm r 

t apirr'-^ W’rll llxn, 1( ( us suiiplx 
laviuxition o( I 1 11 oslupc’s hahiDi rd 
t Mr \ op IX hi 's ( urionslx cvpri'ssixc- 


t.plarr, 
ima k 

Jfa. Is. 

Mt aiisi ( 
liprni 
pr idiit r aiilv 
po( I- , and 1 
I )o X Ol! r 
\ iv Id to ihr 
rriloin .nxl i 


7 /ir n ii v o/ a / toi't icith a hlv, (Unl snjut’ 
.S/xtinx ni Mith } Hx (i h M. 

Akuis I’p \x 1 2^1 (london. A and L. 
r»hx iv , ltd, u)j 1 ) I Sv. Ill t 

Titos) who ilsh lor trout xxilh a l1x will find that 
thus hook raises nxot oi ihoo piohltms xvlmh 
ai^p'lris (Khali si^ r.nrixstlv, i| sUipilx, .illir .i 
da\ hx thi river. Mr, Skui s < laiins no tinahtv 
in his solutions, hut that is not ilx onix or th.c 
chi(d ohjiilivi. Ills worlv is m the lux' liiu ot 
desrrni 1 rom l/,iak \\ .dton and tlx- Darnr th.'it 
ol x>nr xvho loxis and ohsiixrs most p.itKmllx ihr 
.st‘(x ( t proto ss(s ol iisli-liir m our i halk ‘'luams 
Some p.ipi s au dmotrd to tlir advoi a< \' of 
what, on .t “dfv llx “ wairr, is iisuallx rrp.iulid 
as lu u^sx Whim A tioiil IS Irixlmp undrr the 

surfvX r Mr Skiic's will suit ids lasti with a sunk 
fly. Omar Khax v.im lx Id dtnnkfnm^ss and 
sobriety in equal abhorrence Mr. Skiics scortis 
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the jnsohiictx (>t thr mru “Ium'” aupltT, who 
will pi. IX on .m\ hshx wt.iknis.., ,s uiiK h as tlie 
.loii:. iMu oi ihi^ *Mh\ llx pur'si ' |i \our (rout 
h( oiilx Iridmp on l.iiv.r 01 (onijan. (Ixm lui\e 
.It him u'lili I w.ilii with .1 ' '■'otuuiti “ inulatiou 

and oui anlhoi’s 1>1( ssm^. \i,d ,1 \ o*,»init Muv 

[ or ihr sh.idr ol j M li.iltoid l.ji i .1 depti’- 
m .0 mp lm..,v T , Mr '^kiii s nx n k my ‘ ^ > haslvrt , 
lull o t t .1 ( 1 w o poi nil It 1 s. 

lie 0/ :.co//ny.'ca/ \/aps IN |)r. 

t u J ( J udr h Mils, (t ki ml u It la < < •( - >lou uad 

Am It ^ ) I’p \ 111 . 71 7 jilalis p . 

llx I nixtisiix I'lrss, u )j I • 1 _■ v ml 

1 h< hills has hvluu.1l toi 'vviial xtars 
past on this '-uhjdt to wouHn sliuhnls al 
thr Imvtisjix ot (.amhixlpt. .nid llie vvrlh 
piii'itd .nid lidlx ilhistialid hook under 
uolur IS h isf d iipo.i thi loui'm ol insiniilion 

th. il six .idojiled llx ulations ol ouImo[i fc) 

t outoin lulls air • how n in a si i x s ol boldly 
di.ovM maps, t ai h with a sriixm ol llir 'ehxlvd 
lad hrlow I la dilads m iIxm .nr inh luled |o 
had stixliiim to loiistiiiit sarnkn iMUiisrs on 
lliMi ovvii .11 t omit 1 lx‘ diadi li ihawmp' ol out- 
iiojis III ulalion to lojiopf.iplix ,irr i \i i Unit. 
Ihili'di i\.im|>lis .in list d as Ivjxs, .md iix hide 
tlir I in Id I Ol I si il )sid( I H r ol ( > k n (01 and I Ix^ re- 
VI mill l.mll m llx ( hlton porpr kAidiullx the 
liavrh ol llx .lulhor ihioiiphoni on. nlands liavc 
hrt 11 .ipilx iitilisid Soiiu aiioiiiit miphi have 
hi I II ,idd< d ot ihr nxl hods adopt id hx ihr (iCO- 
lop I a 1 '^u r \ I X ' ol \ ,n Ions f 01 1 nl ijm lor 1 1 < i ii dlnjp 
piolouiial li.iliius on maps, t spi t mlh in irpaui 
to thr dillru nl i.il ion nt MipMliii.il tsiiiliii.d) (le- 
pirits, sin< ( tlir ranpi and x.iix'tv ol p(o!opi<.aj 
maps mI oui own isktixis air still niikiiown !o 
m.m \ x\ 01 k( 1 s h \ ) • f • 

I he I tuiii lUhl //v /’rr/diixv Ih t Inislopher 

1 UMior (\ \< w At I K s on kiononnis) f*p, 

(hoiidon ; Mrllnxm and Co., I id , uja I . ) 
7V ()./ nrl 

Mu' liKNox is will known as .111 inlliusiasl iii 
.uMxulfur.il m.itlMs, and m lliu small l)ook he 
SI Is out ills idmis m .1 1 li ,11 ,md modi lair m, inner, 

I I IS pn I pou 1 to hi X si n s on 1 hi v 1 si mi porta nee 

ol llx kind .IS llx pu alrsl imjirn.d <md national 
.1 nm I , a I 'll to show ih.il il .1 pi 1 m nil nt i oiisolida- 

ti. m ol tlx I’lUjUU IS to ])( .aliirxii] llns i an he 
ilfriKd onlx ])x pivmp thr in 1 1 m.ux laie and 
llionplil !o lh(‘ ih ' r]i )pmrnt ot onr hind usoiiuxs 

I hr ,mt Ix a I ■. a pu at lx lx \ m in sm.di holdmp s 

III doi V not. liowi XI I, Slippr 1 that lip I mlri) 

hmpd'.m shaiild hi drx oti d inturlx ic tins jmi 
posm hill hr impluisisis (hr national and '-oM.d 

mi])oi I .mi r of m.imlaimiip .1 mnnlx i ol ilir i hold 
nips I r farms ol ahoiil -,o ai u t id undrr 

am! on thr n< rd ol improvmp h\ irj md husiiX'SS 

I ondition-. (d th' sin.ill lioldm s I h I .ii I I'm insists 
on tlx nn I ssiix toi iix'u a ^ml' 'lx aira of 
ploiipixd land d hr hooi is .liiistt iiid hv (hart's 
show mp the ( lump es m l)i ii n i 1 .um x uh n 1 r dnrinp 
rreeni \ears. ,, 
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Letters to the Editor. 


/ h /■ ill! r ,/ 
’ c/.r/ ^ . W ^ 


11/ (in I , I , I t ' I, 1 1 I i!. I t 

ih In . , L; / ,i . I 


. < ji'Y o{n)ti"H •> 

. .In In uinli tl.n < 

./<• .f, nnUl.i 

• ; ,1 r i I f \ \ i [ i. i 
M, linn, I 


Metallic Coloration of Chrysalids. 


I 1 1 1 ( 1 1 1 \ ^ 1 1 1 ( I 

. iiK t 'll ill 1 1 . 1 
is V a r 1 a h ! ' i ^ ’ 1 1 

I 111 ■>,IM , 


^real. r |mi 1 'i.. 

Modnii 11 ilia 

LoltM al I' ‘II ) 1 ' ' 

or ill. I- ill .1 

j^lldind a 1 ■ a, . I I ! I I ' . 
lll.'M ill . I’l.M 


' •) I ' . a ■ I I . I I ' 1 1 (\ ( I ill . . j I|t» . a 
I !i ' ! 1 ' a I ' I I ■ A ' [ I ' 1 Ij' I ill ^1 Id iiil; 

a 'll. 1-0 .'111 . '.I '!i. ^aiM. I. .It h i>l 
' ' 1 1 ■ . I , ’ ' M ! ^ I ' -111 al ill.' [>t til mi 1- 

' I , 1 1 ' 1 1 "I '1 1 a I ' ' 1 1 II I o. (1 lA . 1 ill. 

I ' 'a Ml 'll" .1 111 I > jil.Dii amiii ij 

a- I 1 .1 u I , \s ai 1 1 iin;, HIM a ( a 

■I I i- . I I'Mi, i'dl ill. iM II ma dial 
!•/ i 111 d. I \\ I ill idl.> ad\ <>1 

I IN ' 1 ' 'll mill iia ( , 1 ( ill. >idd 


lai lly lx 1 vN < I 11 

is dal \ I ' 1 1 . \ 
01 1 1 1 1 yj I ' , n ' I ‘ 
'J la ..|ii.M 'lid, 
Id. dll'. I ' 


ill)!. 


idiidi! .iial )U '.Mdal sdi 1 oiimldi^s, 
'N I a I I , d a i 1 1 d Ul a 1 -. |. i la »d \\ od 1 <! 

I u'Md K , I I >1 1 Ida -d I ti M 1 1 ^1 idl'l.da ' 

d AN I \ < 1 . 1 ( >1 >1 li I 1 !' U I ! A ( .d Mt 

^ditd' lla- ''diia 


ilu colour (liangds, but does not vanisli, iiiterfereiice 
j>I I.babl.-, bdl not cottaui. 

big. 1 show tla- ,ij>|).d Mid'. A\ nil ii I made tor 
<a!i\)dg out tins ttNt It consists dt a quaitz plate A 
' .and a |/l.dioa a!j\ I \ cjuait/ lens lb Ahull tan be 
press, (i dito < 1 ) 111 . 4(1 or witluliaAd ftom A by the 

"lidsfiiig s» 1 ( w ( ()ilit| .aijusi dll ill s. d. ]>ro\l(le(J 
lot iidMisi;.^ \ Id ils oud plane ami loi eiaiiijaiig 
:1a I'pp.d'alds Id lls ( tjn I ( I ]>osi!iod .-d llie stage Ot 
I la ni a f < >>< > *pe. 

Id let, li Is lirst liiodglil into (onlait with A, and 
iba s. I a s of \* Winn's lings thus foiimd is centred 
111 (la li. Id of \ a u , 11 m then w illulr aw 11 and ,i small 
j u. < . . '1 ill. Ill I IM i.al 1 . . bi ( I sf, (j Is j 'I It dll on and 
\ [s i.uAt.l id ds own i(l|ii>liia 111 si tew s so .is to 
bi mg til' Ust-paie into tli.' sana positaai as was 
.K(U|.ii(l b\ llie (idlK o{ l!a iiiu’ A'slem 

N.dloiis oilar i. s|s, s.j, h ai 1 1 1 a 1 sion in various 
ilmds, m.iv 111 ijiplad lo (I'l.imiiit lli.' t li.ir icier of 
the in I. riet < la (‘. and siuia oi lia s' ni n a nl lomai tn 
ill. I'/dpf 1 on 1 1 alt a t ni ( oloiii s ’ ' ( I’l o. . l\o\ . Sot , , 
\, \ol S', pp 5d.S ( / SCI/ 1 


p. Ill • 1 I 

. 1 ppe d am ' " 1 >- 1 1 .| ' • imi' li !i 'V . t ! 

f do 1 Ml Imow ol ,111. . t ail m I w Iik h w . ai Id ]>. mi I ■ 

to tia mo.li Is is b. did ot old. r ivp.s tliaii lla sup. | 
posed (ojAisi,, hill <\.d il MU li (\al<m. (\ishd, da j 

pi oh. d dill \ dill 1 1 II s)i M 1 1 d II 1. s d ( (I III lo s( 1 ( ( ( K n) j 

ol .1 dillti.Mi, aid liAVii, .ad', di.ni lliit wliah ton- ' 
mils sili.iii/ii iiai (I'ligtdilv 111 (i.li'didig wilh «d | 

VII oium 1 1 1 1 

( 'odsid. iimt d'li ij'di 'i 111 da lall<i i<mh'm\, ' 

nothing whijivm o l.ia'wn ,1 !o da 01 igni of ile , 

various tvjn . ot mai.iMM aid ."'.’Ui pall. ins, n | 
Would M.iii imiditl.l' to put do\. 1 laaiv (,u.s, .d ' 
le is( , o( will! o I 1 1 1 ' d m e n a ' \ 1 1 1 ia M I ion ot lla i 

'dine uaUiMW d t Id , i 

t’lnvs.dids d< I'lieii piiititiiv'h ii.loiii'd (diiodgst j 
d). (h. 1 aid , ha Hist III! I , it I I" p'lp I Is pl,M ' (! I'd I I 

\v 'll! o! p 1 1 1 1 1 , 3 , 1 > IS 'd t V I ' ! 1 " 1 1 h d (1 K sp. ( gs ^ t I d ! 

on a le.il lla loli.m 1 .. 1 1 in 'I. >1111 ei.in), llai.- n.- 

very few posiiMds iiow.v-i, m whah a hijghi ! 

im't.illu' nh|t(l wi'iiM ii.'t ! I. iiioii (< 'd spa 1101 1 s lluid 1 

1 dull, i siiifiM Mimlii a; 'ini u. iis ImcLgiodiid l 
1 ill ri 1 1 1 a . o d I 1 1 ' ’ I il a i ol. 'di s, o( whah ( la 1 . | 

a re sui h . 1 1 a a 1 . 1 1 n ( a 1 s 1 na , s 1 a lla . .mi n, d w 01 Id , has . 
alvvavs III I'd .1 mnllM of im'm.sI, ,iid dining tla last j 
‘Wiiitv V( lls I hiv- .\d,nia'd m.iiiv humlods '.I j 
• \anip(( , ' >1 die g ,ii.h I lid h i \ ' ! 01 did 111 . v ei \ t nsi j 

Ih.il lla da I dia Ii'pi.diii.. wo (Ua lo M.iiie foj m 

ot ' M 1 . I t I O M ' ’ ' i 

('o'. ail , 111 s 

of m 1! n 1 ' .(I 

ar is.' ( ida I a 
ot the lli'lil I 
or fi old I o 

ligli! aia! s(,i> 


In the m.i] 
the ( oloui s 


It It V ot il 
Id lo h. 


w h i( 
ao I'l 


1 hdV< . Naminc'd 
host' of lajanann 


.s M- 

ihC;' 


c:;:pr*pb 


'i , 




cn' 






. LU 

u , 




U 




N r i| I 


I,- p" 


d 1 1 1 ’. 1 1 mil ' >f 1 s. ]( t I i\ t' .a 1 ion j 

hag’ 1 \ h a h i e a la s it , .md m.iv j 

' o I 1 1 ton h. 1 w ( I 1 1 the vv ( \ I pt ri. 'd | 
I' I'U'l. < id d p. I iod>, of ihi didltei . I 
h- ! . d lla V .IV e- 1 . dgilis of tla ' 

' a ' a 1 d d I d H 1 1 siod di tla* siiiistane. 


llw 


I ' II 1 1 1 IV . , d'l halt s all I 'ig | 
' I " . I Mil of I h.' second is j 

'I. . 1. 1 ' m e ” 

. il- .poio lo tia pheno- i 

n a! .Ml') in: t (t I ( la .' t It. t m ^ 


built uj 

I'he III t i, ig. 
mt dtnr v . ol. .in w h 
pi o[)t I Iv d. s( nh' d o 
Pigdu d 1 ,11 \ . "g 'll' 

rnena of i. oai ne i 1 
to those oi ( .'idhiiM tl 

The idl. I t. I . IK < I ' 
s.) manv i.a no 1 h n 

sight, 1 .) dohdgmst 
du'c'tsiv e (. s( ' d I \ 1 >!• 

diat.'ri.il to pressdi. I 

If the npplic.iliod of piessni. t.nis.s ih.' c.doui to j 
ilisappaatr, infetfcr.nee may be^s.afely infenod. If 
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' •’ Im ds ,iiid Ids, ( I > l.ilo- I 

la'i dw IV s 4 asv, at hi sf | 
1 i I " ' 1 ( .igim d ! s, hdt » ' 

h\ svigj, ( 1 ijip (fn* roloui ed ' 

i 


liliiis, hul 11 Is .ildMst ai'possjhle lo (d! SI I hods thin 

( dodgh (o sJu)A nils h\ dih.f ividiiae Ii mev he 
slat, d, hovvev. 1. thil iii (la t o, ot hnds and iioechs 
(le v ai. not dia to <h ( 1 1 .a tam (.in 'Nplanuliod w hi. h 
has oiled I '( . d pill fot d'd Id I u 'oi\ s . c 1 11 . 1 It d . 1 1 h l s- 
t ol '^ ) 1 have do! V . I . \ d m m d 1 h. • iiid. st . 11 1 t o'on I's 

of lislies .dul ' t pi il. s biodi i la ir ,ipp(‘,u ance I should 
. \p< t I lhal of il'i foiimr lo h.- m l > i f. 1 t'dt t* pheno- 
m. d I, hill lli.n ill.' spl. ndai it al.oct n. a sh(>\\n by 
ilia s, a), s .‘f s,.M pvth.'ds inav he tla t.snlt of 
difli .ictu'd 

It 1^ tiu.’ lluii th.' s. il. s of di.mv I . pido]>l'‘ra are 
liav.isid Ia Ida .md i.gdl.nlv sp.u . d lines, and I 
h»v<‘ lls. li .4 siiiplc SI dl. tii'di a Moipho as a ddtraC- 
tiod gi ihng, Iml (la* .hlli .a I ion spe.ti.i have no i<*l,a- 
tiod lo da <olod! wlmh o (lin.llv refit el. ‘d. 

O'. Ktuin to lla* Ltold of lilt* (dd'vs.dids, ) iind 
(0 lli.i! tl" pddipp dis ippe.trs loinp’. U'lv vv h.'fi pres- 
siiitj is ipplad. (c) no midadi.iii* .hang.* oiciirs e>n 
inmn rsioci m wain, .tl. ohol, or \vl.>h hut in the 
Course ot a hwv days (he gold fends to heroine more 
orange; (3) the metallic: appearance vanishes when 
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spr( Miv tis arc drv, .nui ihi^ liripix n- ! 

!oi- th.‘ .apa t.a aliaul a iia\ !» 'fit ihr 

t ijHN, (}! wilt II ilii (!ii\v,ii'^ f t \ iMUi'i 'I ' 
^plll I !> 'W |H)\\ ' 1 , I lit' pi 1(1 1 V -t , 1 , I, > 1 m I' 'lit \lj> f ( 
il! fl (I'll till laipiP;^ Iti'ai I'll (t> piiti', 

'itu.iitit. ria 1 ) 11 . "^v ihi .mpi- >•} iiui1(ik> i 

! 

g;, All (lilaiptd skrltb fuan a photfpiaph of a tliio ' 
ittM .)( lilt wall (»1 lilt (hiv^di^ )•« vhfwi, m | ;p. ^ j 
sii, li IS till"*' .jrt* p<MUiaIl\ j 

a * '( If! V <>w inp [it lilt ini[)fssilidit\ iv( pt'iiuipall ^ 
^ipmfuant fialur.'s in fc-tus at tlx' saitif Iiiia‘> 

^ i la ''lUion sliows ail iiin' r nitailnaru O), ulmli j 

IPtaiii- i.atiil\, iiui iv !i'i\ttvrd |,\ t lost !\ v|.uad fmc [ 

>|int ' ( ilii'P.t ptaiop [K I IP 1. ((Wf'rtd In i iIpp ( liilitiou'- j 

(I (/tl piaiM { fj MipafU'P'' 'til ill' v.pipi ^idf. , 


( ( 1 1 t'li I 1 'i-) .‘f .1 1 » 

( ( )1 1 j .(• !t >1 ' pi Mpp I )I i''fi \ 1 tit IPS, \\ hu li w . t . in idt' (>n > 

(x -lilt- I'i t 111' -1 Ik A f! 1 i/f/.',tP M) I'l'n’i' 

^t)ii' (■ 'll >111 to I"' lilt M -'ll 1 1 of iiiti 1 !( 1 1 IK t and { s 1 i'' i" 

Inpi'iMKi't " itli till', (’1 -lica- iImi lilt’ mil I li It IK t 
1 i V n t ii ^ I I 1 it t (!!.<!, I II 1 1 n dm i . » ■ u’ )• m I . i i ( 1 1 

f sii u lint IP iln I hilip , niid i 'I aiid ( p i'l.a ll>i i mdi 
|jCa!i ill It tbi p'lKidn a'tKliiM i li ipp' i." [ >1 . -j >t 1 1 k s 
'*'ai I linn. MMi tim la '\illiPLt, P'd di \ ipl 

r n, OPK V'i\ ill'll v((''i.i’i, 1 lti\t llif'l.'lil I (itp’d ' 

n..)Piipp ([III it' l,i\'m P tl'i lunPti-,.)!' lilt ihtlirmns 
, 1 1 , hn! It I- (1 1 1 1 II ill I n t d n ! p p;' ' d )\ . I !i i ' i i iinl \ i 

1 1 1 f I PI I n I II I - 1 1 1 1 II II nil Ip !i I >1 11 Ml di II 1 It ”i >11 li iPtlv i 

\( ! M, ij II , ■ .f I, p t a I ( Mil Ml .1 • id p 'v ' It I w t t p t w ) 

sn!, I ipi I N t tf dillt 1 1 111 It fi K 1 '\t Midi \ I 

\ ^! \l I Ot K j 

I. M 1! IP .; ( 1 1 - I I 11! I' \| !i I I 

I 

Sex-manifestations and Motion in Molluscs. | 

i \ \ \ 1 1 It 1 t if ( )( t ( till I I i . I > I ^ 1 1 1 1 ( Ri >1 i''i >1 1 j 

di-i im-i ihi applii al lop lo iintlltix-. ol tht pit'-pni | 

will. I A spppt sliop Miat lli^^^ndil^ in aiiiin d'. ma\ j 
bt I dlir<t piusK.il ifslllr of ,1 f|if!v '|K>\ll1p llabit 
of lift, ami Mmt bpiimifibi ikIhisiii jp t\ b< i dirta t . 
pln'-K d ii'.pk of I ''tdtnl.MN Pi‘ ''Iu^pl•^ll mode ft ; 
bf, li w I. aUf sppp, . 1 . (i tbat 1 ! foil.. V > Ironi ibis ' 
lop'iMitsiv Mill ill si'dtniniv nr shippisb iniinals mav i 
br sijs[)t(i.(l f| bi'Miiapbi odil IMP 'kIkip ibns .ni now J 
vpppfscd to bf bisexual, P'^ppi lalK m xk \\ of Mie fail j 

Mini si\-i. baPpe PI. IN be obstpttd b\ .i rapid (b.iiipt- I 

ret r 1 of st \a liai a,i ft i s ..mb as w • know taki s plat ' 

IP Ml. ON si ei j 

Ml RfItsfpA <]f pssiop biinps ,Mp sDpi. ff Mk' [ 
diftiiuliKs ixpeiMiutd in .(p[)I\inb tla pMi. i disitiop ' 
In ipoppst but ,il i1k ‘'aipt turn illiish iP s sopie 
f.iils in its laNopi It Is -iipdcsted tbit iln niaiim' ' 

ba 1 1 b \ IK ur a , b K 1 1 .1 M h' i maplirod it < , at •• as ' i< I i \ i ” , 
as Mie Sir. olfpepi a. ubitMi. e\( eftt foi s,fini' stdinl.irx [ 
and pal I'Uii [flips, ai(' bisexual dills (bH'KpIlN is ' 

a mal ope if a (oniparison lie inide in< h 1\ of the j 
bt b,i\iopi of llie animals in eaf)li\ir\ , but if 

•‘ae(isp\ ” bt (It tint d in lelalion (o must pi. p (b'\elo{)- 

n>ent, it vn ill at oraa be step that thtie is a piKal 

difference heiuaen the Strejiloneura and (be niarini' ! 

Hidhyneuia. An Aply<^ia, or <'vcn a Scaphander, as | 
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.1 1 \.] 't ( 

>1 11 

lei KK 1 nl b V m 1 1 1 )> 

) tbd'bv 

and Iccbie 

.mm. il 

’ll 

1 oi'ip n isfi. . It ill, 

sttfiip 

, [Kvwcrful, 

mus( nl ( 

I In 

It ( ma.ii .p ( tpPN.tl. 

) 1 ' 1 \ p< 

ol SKtpliK 

neui 1 

1 'idt 

t d lit (till, 1 . 1 . . 1 

.as, ui.n 

it\ betWK’n 

(b. t> . 

a . 

>i 1 P 1 pj 1 . N t 1 \ \N . 1 1 

It n.,, 

Iiibd a'> oi 

lund ii'K 

mal 

I'ppoi ' .la. Mn 1 I.e p 

•b \ SI, is( 


It is 

t oil' 

-hK 1 1 ' I m Kit s (I iM. 1 ( t 

fit a, 

)t to ibdilie 

(IomK s 

m b 

1 1 1 . ’ > ( s ' 1 u e e 1 , 1 1 

iml It 

!l\e,*' sim (' 

it (bt i (' 

is 

am limit 1 1 \ 1.11.1 ti m i, 

m 'll. 

b\ polllt'sls 

piOjM.M . 

d. 

ImlllOJI ' w oultl 1 

upm 

> ( 1 V >t albs< 


out 'vlun (Ik piobl(in Ixl^ms p* bt siietadv iM.ickcd 
i be depitc ol nitm(ulii deNtlopimiU will, bitwevcr, 
piobablv en(( I l.u).iel\ into iIi* d(lmition ol at iinIIv" 
fiom ibis point ot \ k n\ In (Ins 1 1 ' pi i i ila lollowiiip 


ipa* >f at It >n 

\t .11 1 

P IlfUl 

the , 

> 1 1 

b 

ss (-M. 

1 b.niism of 

1 ill " b\ 

1 h' 

bps;. .p. . 

Ot ’ t . 

MS) m 

ft p! c It in- 

It I . s| 

lilt . 

m.P' d 1 

m . b.n 


It 1 !s| K lib 1 mat bine 

foi (bt 1 > 

Ill N 1 I ' 

e.n "t p. 

1 .tepl I, 


. bemii al 

I m 1 p\ into 

aif\ 1 im I'I 

! ft 1" 

'd \ 1 m I 

laiibs. 

and 1 Ik im 'V < im nt in- 

. \ n il)h 1. 

id If 

1 1 K I 10| 1 

’ \s 

an 

lllUst 1 ,|( |. 

'll ol anoliiei 

ipp ir t nt 

( 1 >pt I 1 

tie ( K tp (■ 

>1 tilt 

In 

poMlCsis, 

the ( "tt no- 

phoi .1 IIM\ be P 

lepf e .i .1 d 

1 b. 

S( 

tf I ms (1 

\('ep(ii|K (Ik 

lb li V J.K 0 

iipl n 

. ’Alt 1 IN. 

’• M 

1 tl 

is. ibt \ 

iiioX'i' about 

(,uii kb . 

bin il 

K ( . Ml 

d-f , 

It 

It .isi mam of tlieni 

bt 1 iii.iplm 

tslK.- 

1 b. ( 

t.pfpl, 

If 1 1 

s (, \(, p 

1 tilt' Ib'tte 

pifUpt Ik 

1 

net', t 

it" Mt , 

m 

)t b\ im . 

m- of nius- 

t n 1 11 p io\ 

. Pit n I 

s, bm l.\ 

Mil I 

i IN 

Mnim ,ii 1 

iioii of eom- 

pi >m it 1 11 1 

ip< It 1 

.md Ml 

1' t ! 

is 

s nbi 1 M 1 1 ( 

il, m,av lie 

p .1(1. tl 

(ifPi , 

I I.K.pbN' 

It 1 ! pt 

amt f ! \ 11 w 

IS .1 modi' 

"t lot om 

>i i. 'll 

bind an 

' lit 'lb 


bift lept 

bom ih.it 

biomdit . 

lifip 1 

e Pill .( '1 

1 il it 

te ' 

11 


Ml. 'lie 

1 - 1 1 lie 

>P li.'i’i 

^l. R 

1 

-. a 1 A ]( 1 1 1 

1 m favom' 

ff lb. b\ 

p.'lbt - 

1 . I ^ 

. p, fl 

It 

1 It 1 lb 11 

imoiip the 

Silt ptfp. 1 

11 1 , '' 

Imb , 1 . 

('. pit 

diN 

1 n -1 sn.d 

ue a few 

S( i]. 111 n V 

ami i 

tal .is|l It 

l"l tps 


\f>N lilt 

si p.nasiltc 

foi pm .11 • 

b'lm 

ipln ftbt. 
b , ( t. 

1 n d 

, , 

tbf , 11 . 

tlioM' seden- 

1 a ( .1 'll 

p ai 



.tl 

'll ( ' lb, pi 1 » 1 , NX Inch 

b,o. bt.n 

! (Milt 

lib t \ mum t! 


Mfi. fv. I 

. it may bt* 

,>t, . IN. .1 

lil.tl S 

■Kli snip 

•It ( 

M - 

of li'tm 

Ipln (vdili>;m 

f .'Mill 

IP < 

M 1 mbil 1 

ami 

( 

dx p! 1 .e 1 

bava' been 

t’ S( III .t (I 

fill' 

1 . It nib, 

, .ml 

M 

I II ibei 

ef.'ie, mote 

ditbt nb t 

ft m i\ N . 1 V 

- .I'-dv 

b. 

(N ( bt t n 

oN't'i looked ; 


fpiMi.r, it is nt.i i( ill hk'o 1 1 p d ible wiMi piistsible 

bt I n . (pin ( 'till isin m 1 -|h t i< ' ftx 1 lniiidn d spi'cl- 
tm iis ff lb d spt t I. (pft p. iptnlii'n 1 Pilxtnre of 
V ( \ < r d .p. I i. o If bt I \am iiK d 1 no m ( . ssfpllv for 
pifdntK ff I'fin ' . .N'p IP (be f\s(e( Ifoek 

( Rijtpfii tt\ti dt ffi/il.p Nil) tb P .11 btei 

tp 1 If. daiiipln 1(1 n iP < 1 ' /'(IiwsiIk' (te-lii," p 17.^, 

1 1 ( J.'. e, t, ( p , b' I ^l|p|s!l M' \ an \\' t(. 1 s (a it ] fatidi I 
en Vipttlnid, < Il .INK I'll Ip. t'loM ffiim! oidv ir 
in I in ipbroditi bums tint of t ^o (\imined mifto. 
e..pt(all\, and v e ponn know tbit sfxtbanpe ocriir^ 

St isoii ibv in ibm speciec fn ffln r sp. ( ics wbere 

s( \ ( Irmpe iiriN o<'( nr tmb .'.nt f in 1 lib'lime il 
would be f as\ to j.irditf 1 ( isf win re less ibati T oer 
lint of a t.mdoni smipit w 'udd b. In 1 n Ki|ibrodite, 

I sperialK as Ik.iIi st \ .prodiu (s ni.i\ rieit lu^ prodiired 
aimill aneouslN 

It is not .1 dirbt Hit 'll it tej- I,, r .1 oe f bit (t lone (r> the 
iKmi.'iI livpotbesiv in lebiti'.-i to tlt,ub(fidl\ afliM 
anim.ds : tberefon, m suits of [.i tfllc.il mplitafions 
of tin supptoion aie moM inliie-tlnp bor Insf.ini'e, 
'll ill the stdintarN’ Stri otoim 111 i, (be St 'i[)liortoda 
.nid tin Polv pbn o[ .boi 1 reallvbeim ipbiotble, altbonpb 
Mie\ 'i[)p. n to be bi-t xiial It mm-t f>i ifimnibered 
that N'.ature ran atl.ain (Ik same ted in d| kunds of 
mf^enioue wave, as tbonpli dtbidiline in (.bsturini^ 
'be ariorualion of inv und>rl\inp piimipb'-, if eurb 
di>, indt t'd realh fxist Ft'n' < \ mu'b , (Ik preeenf 
w I Iter applied the IiNpotlnsiv stated af>o\e to ,in itiva e- 

’ pT'jf l()bnsfi>n<* )» ot rrf'TriMi; to tbr MIC lalt'ili'in of iirKlcaiblc.'Iy 

1 f'vr snimaN. 
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ul ilir ■-t ^-phothmu n.t ni (he p< .»-< i .tl.\ liit 
ft'/iialc uf u/ndi i> K/u>\\/j /(> Jw s. (Jft!fii^, ' 

jIs lilc i/iij/ri'iMHd uilhin ;i .i-- /nu- 1 1 - j 

rtx IvN'' , ,ui{l < « 1 .i--i')ii ij|\ }i 'fill ' 

th^ ftiiLilr liilli!'. Its hi'Klioiis i >1 1 • 

and ioi ,ill ('Ml Nmihi, I >< (* I 

uficn quilt' a liin, milr , lud ii‘>( nit'i' diu, 

a uiuufli ta K'.t. old It Is (,jiitUi !\ illtj.' d'ls la t , 

thf ft'lll.dt’ lias .iii\ idiMt II' ( (I oi a malt \i‘VV 'in 
5 iain< I < SU 1 1 I \< I (>1 Ul^‘ t ' 'f I II V ad\ Id ! ad.* 1 1 '< 1 • U a 

he ifi 1. rd'->s (t r t ill'' ii 11 111 inu;lti <<l'ii’ai<(J bv d.' ! 

liciii;; hnfu as a iiial- aiul t iiaid^'iiKJ ui*o i ' 

feriial' . aiiri at tin i-iilaf .■! f!i» mv- sUn a mn sd* li a ! 

cll.iddl* a*' sijq^tidd [t 1,, indi ( « 1 , [kosiMc, that J 

evolution Id 't'X 1 li.ii .a '< 1 s Id a siiialai q >< 1 i- s » ai i !■ <1 j 
d lililliM UI>|||(I (dll di I ut I 111.4 '>dt till dalt •'! j 

that ‘'.[M'l 1' s alM'iaifi'i a^ li i' 1 iK- 11 jil h * in souja j 
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The Presence of Perennial Mycelium in Peronospora 
Schleideni, Unger. 

.SiNl I. /kvddas/iara Ni ///a/d-’in, L lipat, the onion 
mildew luii^ds, Is iaiDwn (aproJiua its saxii il oi^ans 
in the laa\is td tiu ht»s( plant, tlic ,isMidi[i| ton has 
hcon made that ilu* parasih' is dt pi ndt ni on its 
C.>Osf>oias foi (X 1 p( (da! ion fioin \aar to \taf. If has 
now ha( 11 p'OM'd, liovvasii, (hat (!u‘ m\<altum is 
rxipahia (d ,i priinni.il existima in onion hiilhs, xnaf 
fliai the shoots pioduifd il sueh hiilhs .na planttd 
are in la< 1 1 d a/' nitiv'. 
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The Development of Optical Industries. 

In Niritn of (fituhar .m. p p's. Ma?,srs. Zeiss s 
uhliaitv mannpar questions a particular peiiixl of 
hitish <^iipr('macv in lha manufacture of optical glass, 
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'h hiui, 'I him; pratinai 1 , sails ,,f IlaiuMiit's ! 
'‘Ill Ih /'siliinim,i his < mhart issnl us In 
W^pliin, 111' ttfiiiiittii 1 niiisi ,j(.uhi (hit ..f \l,ss(s 
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|jatimia! an.!,M,lana, ili, ahjr, t ,,f uhuli js |,, pi.r I 
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W Ikm r, ( S ho( Il ( , ,0) ( ], 11 s, s W , I , h, 'IIL i l( f 1 1 »l n sfock 

kI (hr Ximv an, I \a\\ Sloirs 

l^ossd)l\ on, mi|)-iilm| faloj m (hi s'i,,,ss (if (he 
(.(Minm ,.ptl(al indas(i\ is ihr shdlcl \s a ' in which 
iImk pro, fuels itr i(l\.f(is,d III, ,], liMioit that they 
II r nnron ilk-d is wid, si>i,ad K. r>KMU\slNO. 

ih Hridpe \v«'nnr Mansions^ 

Ilamrncrsmilh, \V.6. 
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Ouahties of Valency. 

Hie la. Mine n. Naj> t i fn, 

■' l<>, I )( K \1 ( ,t . I 1 1 I j )I I 1 ' . (1 ! I I': ,11 

. k'' in .M(t{*!iii^ 1)1 

iln, "" 

I 1 ,,,, / * 'If iioi ninit.l Ijv 1 (iKinuai 

, M,i n 

r.- ii ,'i ! 11 ' '•'I'"'"' •“ f- 

, ' ‘'I*'''-'' 1"^; ' -mim.K t.naMi. Ill u lain i., i.- 

Hu .hill, iilu ^ 

" '' I" 'l.'.Hl-UI-h l„ 

: i " 1 I, I liili,iMi,,l, , I,,.,, 

I " "" f" ."'I'll' i.i.|,.ii lull, nil. Ill,,; 

■| I I,, .Sir I I 

.I'ln,: III, „ 1,1 ' 

n. ..f Ml, I, „„ ,„||..\' 

ini. . s. ji ii ,,h I, III s 



‘ V >11111. 'I III ill. 111., I,, 

">• -imi.v i,.„,.i 

n's.r Mill. ; v:iVi,','‘'‘,n;;.;,:'''v, '"- f''"' 
■''■'■'■''-a"; .'ii.vi,, 

rh'i in.n. it ,1. II hnni Hu- 

I'xiui I,.:' ' , 

el., ' 

' "H'" " '-I. . ii.'iK .1, I 

'“""I 'l» r.'i'h' unli'.a, ‘'I'f"" "’'•'l.n.'. 

'"'■■.luii I„I,„||,,„, I , , , 

!" M .11. , , h 

'IH' I' 11^ nl P. in. I il.i. .1 "'IIS "I \ In 

tlOlU nl R , ,l’ " " ' * ■< ' - 

.r.jn n " " -I \ Ml inlnni.M|,..(. 

lum /Vn/ .Uui/.NuI (» ’I'l-'i 

'ili-finlM.M (IIP ih('or\ ,,j \ 

i,r:, " h, - 

|,-,,l, I '‘""''''I I'l"',' "f >>>lll|KHII|.ls, vu.ll , 1 . 

. ' , ’ .""'-.‘I' . i.‘|Im.’^, . 111,1 in.ilr. viliir i,,ni- 

uh i'"'" V' ''' 5 '"'"' ' ■""'.ii' 

l..imu!.> ..iil,. .,n,| ,1 

w'r.i'h' "'h' " "" ''''■".•'I u.ll h.u., I,, il,., 1,1,. 

'■’ I" '■ ...>>» ^|M■,l,li lii.iii.hcs th., 

"uii.'iVMl'i '' 

.Mill h 11 li.i. (,un,.,| ,,| sii|>,,,|n,. ^.iiii, 

1.) 111., 111,11, run, ,||,.„|,v. III,. Mil,,,,,, 

IMS „f , I, .1, infill ii'i,;;.;; 

.■i.,iiii, ill,, nisi, , ,„tr,Hliir,.,| ||„, 

li*:' ' "i.M Ih., 

IIMl I'l'l ' I 1 '''’"';" l>"''.'.,s lllliu M..„, 

U tut. 1 t lh‘ \ , tl f '1 1 ( \ ( lu*i u \ 

li. .-»n , is,, il,,. n,s(r'ui,,a „f ,|„. ,,,|e„n in,n,, 

v.|. .HP ‘'-'■'".in,, (in,, „.rn,e,I c„. 

In I>. [,a„f;m„,r ^iu scrircciv be .accepted by, 
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K (o l)u retained 


, etifiDjNU I fie (, nii(u‘[)ih )ii td \a 

, f' >' J,M M I .() j (III j M S. 

I u' nHu r f.Kis ni'Tit Li .iu (] Di C-UfU ,ill indicate 
' Hi<i. I , 1114 di>iiiKt!on l(et\'.t(ii eleclro- 

\. H' I n V .1 1 .d c . 1 1 ( lu \ , fill f 1 It. 1 L I lu \ n [)i L >ei’! t ex~ 
1 ,d innii.inuii.jii vmHi ni ind( fmiin number 

; "t ini. inodnit. Mr, id, .. s || (' 

( )( r J J. 

Relation of the Hydrogen-ion Concentration of the Soil 
j to Plant Distribution. 

I WiiUKf.Kiui loDr W . R (, Afkin>H inUM-e.stintf 
I ' "Mimunu .(ru>ri m \\iiki ot s, pn [ul,, , j 

I [(. 'suf.iiiU tlif foil,, u HIM ('oniiiK (iK IP,. 

I ["►traiue td Hie studs of 1 1> dr opt n-ioi 1 rf>ni cnlrul ion in 
j j.fiv-^K.luMs and hi'.Mi. iiuMiN, soil si u nrc, rnid other 
br<iii(fi<v ,.| n.s(ai(.h r .innot hr '.sri -rinj.fMsised, and 

1- lujiKih iMiu.nun^ .([>|>riMrdud I.v uorkris d'liere 
•'PI” liO'A.NM. U> hr , t.ndtncy to methods 

liMt iMsr hrrn s(an<!, irdiM-d in one 
'P ^'"'1' ''> "di'i drp.iitmrnts soils, for 

' with .1 imiumuii, r of t. ( hn’ique 

W.Hi Ih. < v(( i>(i,.n n[ (ull,.s,,ir\ pionu r, hut by nr 
'•'••ms .Nlutoirs,. upi-k in \nu.i( ihr u.lonnietrk 
''••hod ni.nsunn^ Hu hsdn.Mrnuon ( oiu rn (ration 
■d -Mis has nrvrr hrr ,1 (tiiuiilh t-XiMuiiud. After 

"•nsidrr.ibl, prrlimmmv u.(,k ^siih this method- an 
•K“fnit ,.f uhul, Ins f.MM puhlisb.d rls, ^ lure- the 
I'"s(,u v.iit^r fills th.it Hu londit’Oiis under which 

I i.m in -.(nl work ^o as to \ u Id accurate 

" i'i'-'Iu< ibh r. Milts h,o. not ^,-I h. rn fulK wi.iked 
^''inplr n. o hr fucii Hu fin.nrss of 
'.‘V""”' s.rnpl, ,, llllll Is oll.n a lactor 

"Y,"'- '!'P'^''P /’ii -is ilr|( rniiniu] colori- 

, ' ^ ^^o,h Ins f„,n done from 

P'”'" P'f d.if I h( nip uiUMiul.drd by 

u><>^isK ( ,in s( i!,el\ li iM' (br sliut qu.in tit.ative 

<]-.h ..i.houph when 
, I'ro\ |s|Ofi,d onl\ Hu \ ir< undoiihtrdh of 

P*' P "‘P " P -iial lu. litih' iin|w.f tiin, , 

\ fuitlu 1 ,.o,n! ,s prrii.fp. wo, Hu ,d ullmHon • it 
Ilkni"'’' ! ''T". 'I'" III I|„. 

ill,.! Ih AT.' , "’V"'',";"'"' ■' 

fi I ' '""d- ‘h Hu /ill undii I). dural condk 

, ' V,tr\ ria.iinously m makni- 

' I- 7'*.' p M„i. ,1 ,1, ,1, I, I,;,, /- 

' ■ ..psi.I.i iliU III, f , I,,,., Uiil, 

Vi.' I 'lid,', A I ■' '“M'M 

1,. , ; s.i.h ,.11, ...lies 

siuK -■'''-miikI ,v„„ld «-rll.,pay 

, "'d'-' -f il'.' ...Iluiv ,.r soil re. 

lie, I, I.,,, iijiii, 

.'f ’.'„K't"''"ir''"" " .iM merely 

,,l ii'l '''" ''I'-i's ... /'lOxiili .oilditions 

'^1 ' d 'l"' ' '' I’'""..'" filr.ili.iii ci.i’ves 

hill.', t Ii'l "l "ii"' ' ' eeh.l. .1 Willi 111,, iiirifini- 

M-i; I'. ...M.'i v,.,, ii„|p work 

J I* 1 . 1 ' s,> far bn ri dour in (his country 

,/’l T-'i •" ""‘'1H' iuit (h.Mt little has 

ult^ Il . 1 ( 1,11 I;,,, I sv ^l, iiMlii ,,Ip Iiwl J... 

of .,11 III,. iliHliiilii,,^ 

III.' lUoeisiu, S, III, ml,,,- A. ' ^ 

Absorption of X-rays. I 

i' "hK.slioil of I 1 ot Is il'Il.ii dsoii . \\ |. Jl.Tve for 

critic'i'i b''f ewfl, dents and 

cr,tic,,l fiunencies. In this w,>rk ,ve have ,„et with 
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rit-f dijVirultits, uhich ‘iu fjr 
linii <. ornpletrh ourcoiiic. If appraiv, 
th.il one of ih( qi)esti(»ns we livid >^01 »>ui- 
iii !•' .in-'Wiicd. p.iil'uith ai .in\ i.io, Iioai 
dai i iiirii(i\ ]ait‘]i-vli» ti h_\ l\Kluin<\ti (/ 7 ;vv 

JuK, III.?!, p. 1 u, who has *he ihsni|)- 

k^MiMs <d niol) lull ijLii^ .(11(1 sil\(‘i p.i homo- 
•X'l on both sides (d tin ir ii^ptito. 
(k) .ihsoiptKMi fi I qti( IK i( s, .md for lead on tie 
wa\e-l(n^th side. DaPi on lisad hav*^ hecn 
biish h\ Hull and Ivii c {i'//\'s. Ah':-.. ^ ol S. 

loMO, wiio hav<- also di it rmitud one ptint <>n 
pK.llM W <0 edi n^i li sid. I Ik \ .dues ot K )i In - 
ycr W'l 1 i-,k 1 .lit [II oporUttnali'K ]iip;ht 1 linn ihov( 
ivill and I\u*. ,i]iptninh indu iliiu; lint tli< I iit. i 
nniiiaandv delnimiKd ihr ihit ion v-, id thnr 
rd'sni hum s( 1 (M n. 


liloiiiii^ Iop(r f)) auaitivf io[^A. tilt t!oid»!( 


,dn 


I nt I ( (H IIk k n(' ( 

sjxK'l 0 <• eiit K vd lit 


E ifle ii'a'-s ,doot [)( K (II (iluoii 

K hdf lumi .nul siKaa .u tin n 

I's ( in h( .K I III iit'h di It I iniiK d. 1 n ihe 
lilt .K(ni.K\ of iht iippt I \aIue(foj li)cs]K>iin 
l^re-lt iiLllh suit) Is doviiMtd iiv (he .mniaiN 'd 

siiiLilt' (if In minalion of Hull .and Ivirt' a-, eoi . 
led fioiii file f\ it'ldinn t'i data I'lie following 
art oiilainnl for tiu* latio of ihe NaliK^ 

u hen r, 1 1 ihe tc iiiiK.d ahstnpltop loijiK’iev 

ui Oi' Is iiifniitt |\' sill ill 

1 I.l -lie 1 M 1(1 .V. . , 


ft 1 : 0 , 



1' , hk'M lit 

h.tm 1. sled. I 
. lint at is 1 ht 
aeii this e, lu 1 
^ted!e m < nipit 
.il UUK d IM ill' 

itdi N 


if'AVIi.alsh 


IJld t I ■ I 1 ! 't I ! fit C[IK IK \ 
|\ (lie ( i|nalK)n 

, (S 1 S to'-' I. 

M l\ ,iinl (lie iloiiiK lai'fdtn 
dot S iKtl .ippeal (t) he in n 1\ 
spN ( n aho\ t I he (1 il.i li 0111 
I ion h.is i(( en made ai 1 .k! - 

t It , anti the tnpt rimiails .ut hi inn^ 

l'o| ti t tt It s( 111 e ( ht t Ml n( oi 1 1 s 

\\' If W \K I \'''n 1 I \MS 
15 I. WorsN.d' 
ihoi aloi \ Kind's ( (tllept . 

W , ( )t It till I It; 


0 ) 07 . . Ihe evi eplitni.dh hu;h risni.mt (' of the flr-t 
cells w.is .0 th.(t inn, httoie (hi .nlxiiil of the 

vtinpldKi, a sei lous t.hsiuh to itihn'ual ust‘S. In 
n»li ( siKiKiltd m lonstiininip a it!! o! Kaxei resiiia- 
.nue ulmfi niddid Titd I 5 < thin' | m o,i-' fo 

iKanoiisUalt d'nphu.ilK h\ iIk «(s^ id. .a .iph fhe sun 

pi isinp .'.tjiidit\ with whith iIm minnoi iii idlUsfs 
list 11 10 \ai\ind inteiisitK s i); lidhi 

I i) n s\ iiiIk (ic iiitmiomii , in 't 1. 1' na hino 
it>,;t*(lKr mlimoiu .md suljihm in son d'h pi * .| 101 : ioin. 
Is someiunts \ n \' s(ii>i(i\e w.is shown 'i\ (da md 

Ki n \ r in op j 

'1 he in\estip.i(iOns of h (' |5iown -< t ni n iiiluiie 
tli.d sinplt' ensials ol selt ninm niiphl doi h, o ■-t li 
with Kl\.mlijL;i. Hni iIk\ ni dillti nit to m.da md 
!h< pi ohlt m ot il(i\ nip tilt 1 It < n otjes n ru't \ c t ,oi\ t d, 
.dilio'iidi solotions m.i\ he slid to he m sjahl. 

W S (llxliaMUKt 
1 1 . Kiopfoi s, !• ml.md. < X (oht i 1 p 


I nr Inst two stmleiiKs m Di ( o ipt nht 1 d*s Iitttr 
all iMish (i|md m tin st use lint tin \ supip si ih.it th< 
onh photOvt It t (1 K.d I i|mpnK ni init.diie oi hi ine used 
with ' spt .iK mdsfilms ” e tin .inlinioniie till It is 
Will loK>wn. ot ionise, lint oihii suI'Mani<s h. sides 
sell mum n sp(»nd ftv Ihutiniioiis (»l Indit inlinsi(\, 
md aidinionite m. .ippaiinth, oik ol lliiin \noflK-r 
is iIk “ihalolltli' It 11.” whith Ins rtttnlh heiai nhcr- 
iistd i\((nsi\(l\, and was innadtd in 1 \\ ('ase. 

f h<]ii\« 1 am ( on I ( I in s i\ mp (hit the sin-itixo 
viihst.iDca in this t'ell is tlnlluim solphitha 1 lie 
t oinpai iii\i iiKiits of thise \ itioiis siilisi.nii 1 s w dh 
no doiiht. iillimait Iv (It luh w Idi h is ht si (o no w !t1i 
spe iK’imf lilms h'or the pi 1 si ni. n ,m\ i ite o It nnim 
Ins hi ( n h\ no nie.ans (oinplihK ousted a fail 
whudi m mad* nidtnl h\ its idoplmn md no in 
conneetion with tie l'ilni-[th( t|o[>hon( ol Mi 15i|plaiuh 
to (Ik t lilt k nt pfifonnmie <d whnh tinnlion h.\S 
ht ni dii'Mid liv till V’tnnw lotitspondinl 

'I III W'l 1 K < a 1 1 (I \’* n r 


Rainfall Records f't Rothamsted. 

1 IIF fi'llow inp tamfill hpiiM s (lom Koili 1 
u < It I li not nm 1 In 1 1 1 ot (K tint 1 
l.iii'i i.iin-pindt (1 toon km), Int In iIk 
of (oinniinon tin (opnes fo, (he ! m (do \ 
i.tlon. sinit (1 k (hit' p(i(oIihni empes (.d' 


The Film-photophofio. 

It may he ot intt ri si to naidtis oi the \ott in 
dMLKf of 'Mfitiinhir j). i()i, (o haul tint the 
/n(>f(^-i In 1 1 li al i(|Liipnuail of iIk “ spe.iknin-fdm ” iv 
'jiiilO mw ll (oiisisis ot .m anlinionite (ill, ,iikI 
v-n eoiidiLKlnJ i sj>e( n!l\' for this [luiposi h\ (In 
>ri^vstiil wntft. \ fiaemeiil '»f .i sinpje (iwsfal of tin 
nintaad anilmomie (l«)nnd in j.apan and l>oin<oi n 
oniueltd (o fhadrodes (of vtaw laipe suifare) in sudi 
■ ntaniK 1 that .ut and luimldilx .iit' toflncltd \n 
ven lltiw of eiiiMnl is llnis attiiind and the sudd/ n, 
mexfKctnl jn'l(s whuh foimeiK desttonal the 
coustii tllnt are avndt d. 

The jiholo-eleeii ical [tiopirdes of aniimonilc have 
eod known for .i compai a(ivel\ short time. The dis- 
overy wris made by F. M. Jaeg(?r (of Zaandam) in 
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1 - fid thr 


M ) w< 1 e not hmli until i'sto I !k 

I ' si \ I .ti , St pi I m h( r I Anpiisl ; i 


n I lit 


I ' I(>t )0 
to die 


If< 

marv/ V 

(nr 

IS 

M a ,n, 11 




1 lire'll h 

1 1 r. > 1 , 1 . 1 , 

1 lit on : h 


1 .‘,'1 

M.l! 

V , 

'Oil' 


ic Ih' 

till ’■< , 

l.l^ 1>. 

In, hr- 

Ai. 1 L.p fnt I ef V) \< ,ns 
's, I u till- 1 I . in 20 , iM 

2<i yto 

M 'S J [ 

li 1^'^ 

14 cyi 

\\imis( p, 

It) 2 S 2 

<> 02 I 

7 dr 

() 'Si 2 

For the p.ist light 

monllis 

( I't hi Iiai 1 

V j p 

If -Iiht r 

yd the litaii 1 s ai «' 





jq>f 

S SM 

I I2s 

I no 

1 17 K 

\vi 1 tOi 

iS 2 so 
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n 1 0 


1 he 1 ainf.dl lot tin 

1 |K 1 led 

Si I -1 1 1 n h 

M I ’ ' 

'0 

\n[Mist ; f , 0)2 I , Is 

tin low t s' sin, 

. ill' 1 

! t , 01 (K 


slatted in lS;j the pie\ious IttWiO hiK'd m. 

in iS ((7 .)X The hlylKsi (ipmas fot tie pn tod .ne 
4jn|R in. in 1S7K 70. W . O < itns ion's. 

Roiham^.ted Experimental Slat ion, 

. Harpenden, October 27. 
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Edinburgh and the Rise of Oceanography.' 


Il^ W . \ ill 

I 1 Ji \ lU Ki 1 1 1 ill.) ^ f K‘ .1' U'f l.irll' 

otKt (he i.u!' Ikmih (>I 
,ui(l i' <linl)iit ^ h lilt 1 ,ni(l 1 (lui|yiJtL;li i'!( i'- 
.1 1' .tfliiip |Mit fiufjik^ lilt.- jiint. l« oitl li (<;- 
)!f t M ai liii ^ < oiiijji I l;< , i-'iv t- u ii« t • 

ti"‘ '^^‘■1 0< faiio;.; t , ,1 tj( n'ntlrrn 

11 '' 111 , : III .III* It ill Oil, [III I lit If iiiiitlalji pii ^ upon 

il .'i.i ' iit t a 11 p rill i'. Ill) lit < lit I'O IitiMil 
I'-i' !■' I ' > I i t \ f .1 1 1 \ ; . UK It > I li( t ( 1 ( ti fis f »1 11 at u 1 .11- 
all'! lilt (ill tj'atKii)^ «»l .t .uiK u fnau tla 
» uioi.iii-s ttiiUaiil'N, and 

ila\ u 1)11 11 ( I iM si 1 u' I i‘t,i (t) --lio'A lilt jMKWlli (>i tan 
IciiuwItd'M (.! till iM t aiu Itdtil the siioti- t<t tin 
Mfditcr i art ,tii in llit* hinc, -<i\, ol limiKi, and 
latci' 111 \nsii)tlt, DO to lilt- Atlantii \ov.ip(s o| 
(Ik- Idh'iUli and --isttinlli ttuhirits, jnd (fa- <n- 
t untnav i;[,it Kill ol Maip'Ilaii 111 iS-*’< uinn iIk tn-'t 
atUiupt, ^o tat a- u o know, \\ is nuidi to siMiiat 
liin I'j' iIk viiIi .1 joo-1 .1 1 Ik an liut- al ,i -'pot w 
no" InUow to lx alionl .mkio latlicins cUcp 
{Atlir.is, wilt) Ills! pa->stii il)i‘ I'lll.iis ol lit unit' 
iiUi» i'k imlviiown \tlantK-, and ptiKh.itir! lo 
lijitisii a and liioni.[liL liai k it polls ol I llnna 
lluiln and ol a st-a to (lir north llm k .tinl 
likr a |. !U • s .in r.ii 1 \ ot t anop i apln r in 1 Ik 

lourtli t I'ldui '> I. ( , anti so, coniinp lo lai( r linn 

\\as that liul\ siiiiitifin navipator, C'.ipL l.tnn-s 
( 00k, who sailed lo the .Sonlh 1 ‘,k iI'u' on .i Irans.i 
ol \ fiiM s I |)i di I ion in 1 7 1 >'), with Sn (ost-ph I >a ^d^ s 
It' l',a 1 1 1 1 .1 li - 1 on !)oaid. and later t in nnniav ip .itt d 
tlie '''ontlKin ()(<an a!)ont lal ( >0 ' S. and sd 

hna1l^ dis|ir »\t(i llu- eMstime ol .1 pieil 'sonthein 

euniineiit * 

h Is nnpossihit' in one s|K>it It-ilme to |ra<e all 
slapf's .ind nieniion .dl wot!h\ n.inn-s, hni a list 
ol the niort' riotahle Ne^xapos eil < \|)lt iral ton in 
the Hint let iilh ('(ntnrx it-t alls the 11. ones til liit 
pteal nn II sik h as l).n\\in, Hooker, ,ind lln\le\, 
will! wenr \xilh the slnp-s as nalinalists, and .dl 
t)t whom (oninhuled m their (urn to our kinuv- 
leiipt' ol iht' sea -uid ds (ojntents. 

Inloim.ition .is ttx the holtom of the se.i and 
the animals lump {hen* is ohlamed t Inetly 1)\ 
diedpmp .ind ti.iwlino, .md wi- hnd th.it tin 
n.ifmahsi’. tiietlne, ,i modilh .ition ol the hsher- 
inan 's o\ -m 1 rh t dp< , e.tnn' into t tininuin use about 
rSj;o, .nu' 1 lIu t hn 1 inijilt-menl i-nifiloxetl b\ 
the marine butlopisfs of the nineteenth t'entiitx. 
W'ho nia<le 1 now n tin- rn hes of llu* lb dish s(‘as. 

In if.ieii"' l!ie de\ eh'ipment ('ll the s( It ne<- td 
the sea, we m,i\ t.d^e as e\.im}d<'s the work of 
three h'.dinbnrph men, wlio are txpes of perKaH 
of inve^ f ip’^al ion m tin- r,lne(een{h rentvu\ 
Kdward I- tubes, tlu- jilonf-f-r o{ shallow -w rdei 
diedpbnp diiinu^ lh<‘ e.iiiur half of the eentuiv; 
^\ \ \ ille d homson. the explorer of the dt-ep se.i 
arul seienidk h .ider ol iht* < //pr/Ztorpto- expefldlon : 
.md ]ohn Mnit.o, who ('onhnin'd tlie work of 
A\'\\ille I'honotui and piiuhtl resean h in the last 

I 1^' I htgp a (i.'in at'' i'Ui'* t.i ttic la Iiall Av,,;,') Itioii .It Kdi.-I. 

t ill .;!) un s^'ptcllall•^ 1 , 
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KO\i \\, ( b , h K > 

( [u.i 1 1 1 r-i t Id nr \ i n I o (let pt i a nd inoi (- 1 1 nuia nicnt a. 
pioiilcnis (»i till. ovt.iipLmd hiuLipiU tlie st a. nt'r 
pratlKallv to j)n -i nl jxisdioii and outlook, 

1 du.ird joihts, liionpli ol Ntollish descent; 
\'..o born in the 1 -it id Ni.in.thoid mu^tarsagU; 
hni jiiiK h (-1 Ins short Ide and his lem.irk.djlt 
'\oik w.is (onntiltd w dll iMlinbiirph. liis long 
and iMa'K .is a student ol inedume and 

. - . It at e x\as spt ot hi/i, .and he dnai .1 prolessor 
' HI 1 lit unixtisiix til the (d\. As a mere boy uj 
, il., |.,I( o! Man Ik < oinmenced Ills m.irine bio- 
iop . .(I dudas .iiitl lilt .iM iimulatioi'i ol ibuse col- 
It ( lions .md obsei v ,1! ions w hu h alterw.irds Itu'nied 
(Ik h.tsis ol his (lassie xxoiks (.ui *' Hritish SLar- 
lisht s ” and " l>ril isli Mttlliist .1 " lie lett home at 
iiK .(pe (*1 sixentien, and Iroin lh.it time oiuxards 
, the whttle ot his shtut, sticiuious life was de\oled 
to s( It IK (, and m.iiiiK to the st lent e ol tlu' sea. 
lit- w.is .1 manv-siekd p^t imis, who jirodutid aiA 
exU.K'idin.uw soluint (d Inst-rale utipin.d weirk 
111 in.iruK hiitlopv and ins[))fed .h 1 \. Hires in or'e.m- 
o.p.'[)}n wIikIi Ik did no( h\e lo sr-e r.'unid (.uit. 

\lttr 1 slitiri ])irK)d ol .irl study m !.ond()n. 

I 01 ht niistd Ml lojiuhmph m iS^i as .1 medical 
siudini, .(lid here lit. remained a studruit ior nine 
Nt'.iis li IS nih ri'siiDp lo note ih.iL oiir three 

'tltftttl It.idtis in St lent e wt-ir- .ill students of 
mt da iiK- III tins iiibr-rsitv, .md riot one of them 
;.p itlndttl hiuhes w.is iht- teidu ol a In ilh.int 
pioiip ot \(MiMp medit .ils .iboiil h.ill a ilo/en of 
whom will .ihitw.iids b How proltssots with him 
m the s.ime iinixtisilx, 'Iht- ('hu-t of these was 
, prill. ip' jolm (toodsir, till l.mioiis aii.itornist , ami 
111 iN’C) we lintl I’oihes .md ( loorlsii dierlginp iD 
tlu- 'shrti.uKl St. is, with lesulls wliuh horhesx 
m.rde known to the nn.-etinp r)l the lb dish \sso- 
rialioi) at Ibimmph.im th.d snnmuM with such 
pood t ttt'r t lh.it llie 1 elt-l)r.itr d “Hl'erlpiilp Coui’ 

' millt e ” ol the .isvo, i.ii ion was lormr rl to eontinue 
tlu pof)r) wotls I'oihtA <mtl his Ibilish .\s-'Ocla- 
lion Hittipmp ( ommiltee ni.i\ be s.iid irule to 
h.ne ltd on. step l-)\ so p, to iht' f Vn/Z/cup I’r and 
other expetiiiions of moth in o(manr)prapli\ . 

^Zne ( I \ (in lolls .iinm.d which I'Orlies and 
(loodsir m.tde knttxvn fiom llebndv-.m st-as is the 
biipld-pfeen < oinpomul .\stidi.m i .illr-d Syntctlivs 
/n'Z> f Id << (I , whali has smr e het n shown to lu- thc 
s.'unt* .Is a Mediten .me.m animal oi a h)\ eh x iolet 
I (olonr 11. lined h\ Lk' h rem li n.iturahst, S,a\ ipme, 

: DidZiifui cn>Z(/('(d. 1 ]ir‘ animal in our seas is greei> 

when ah\f, but when it dies unrlerpru's a t'liemieal 
I t lianpt- .and bet omt s \ loh-t As an ( sample of the 
, constant) of X.dnrrp 1 mav add tli.d nearly 

' se\ent\ xe.us .dier lliis i;n-e annual h.id betdi 

found b\ I'oilu'- aur! (ioodsir I went to the 

: Hf'bnde.an seas tt) s('ao h for it. and in exactly 

, the same spot, to tiumioi I h of the C'l t^ulni Islands,. 
I < aruc upon it m cpiantitv sniheietd to supplv \ari-* 
j ous museums and gl\e material to my rhemii'al 
j friends w,ho were investigating thc pigment. 
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W \ u!l»_ 1 bU< < (, cdcd Alluutii 

ut ii.ilnral Instore 1/1 I* (Jurhur^^li in i.'/o, 
aiaj fiuin ifi.a Lime Jalmlnir^: h hi * .jin.- tin 
t enin, <)t (it I j) s( a e xplor.ttuai I li(_ uiidtarnn (J 

oiK ( i;s^ o) tile pH inntii.ir \ e >]>( liil'oiH in ! In 

an(! J’oKiilJLrir i n» <hii .i;;* il < .nd 

tliiMiipli the (oiiioil ol tl.e ai 

Soviets, in 1 n opt'i .11 it )(i witli a iniiinutlei nl flu 

Cntuinil n! i!ic IWiIhI: A ^st h i.» I loi i , to iikJih e ;’i(‘ 
< io\ ( { iimcnt lo t'<|U!p .1 (It «■{) s( a i \})t dit uai o-i .1 
mail) piaiid st al< |i; < \j)!.tie lIk (u!idili<>n> <>t jih, 
m tile ^leat i>t < alls j Ins rrsulliej m lIk lamniis 
(■(n iiinna\ 11 ^ al inp evptdilmii oJ tlit ( halUn; i > , 
v\ If }\ Sit' VV \ V ill( I 111 tinsDU as dm i lot a ( lu- a 11 - 
Ll'i'' ''lall ( )ii dial -,1 lif we re also (wo ollu r I'alin- 


lairpli nn n, 

John \ ) (I I i a \ 

I fie ( liiilh iii^t > 
redti lu d m \]a\ , 
a halt V e a I 1 1 a \ e 
IIJp ni 1 1 a imp al 
♦mot nil 'll ( oile 
had (!' m I S( » n 


I \ . Ida Inman, lIm < he iiiisi , 


nid 


’.nie d III I )e‘( i inla 1 , 1 S- j , a ' a i 
Syf I, and diirinp ll'ai line e and 
sed ”(),< Kit > mdt s (it •>( a , du dp 
sial ions, and hi inpinp ha! I 
lions, sue h as the se lenlilK 'votld 
1 1 Is im[)(.ssih|( in a tew ininiil* 


ti» pi\t ans adt '(uali alia ot the; diseoveiw^ tP 
tlic f /m//i apt / e\ pee ill loll \( \ e r did rtn e'Xj'e di 
lion, w hit h e '<si so little , pnxliK e sen h monicmleais 
re suit ^ len human knouiedpe, and lahnhntpii mav 
l^ai! Is e la I in a sh ne o| |li(_ ploi s n flee le d iioin l/i< 
e\pe(hl!on It d 'w hit lamous Ke jpus pioh'ssot ot 
nalui al hi -tevi \ 

]yll nalnialisis kneew how pieal weie (he addi- 
li' ms t n lilt s( i( f i| I Ik k noss |< dpe of (he oe < a 1 
and then 1 n h , 1 h 1 1 a 1 1 1 s made e 1 1 h e ■ 1 < 1 m m p the 
^os.nn 01 latei in the' s'otkmp out nl the etilht- 
lioils, whieli was laified on dutinp the' leillowmp 
issent} I a Is, (o a \e'i\ laipe e\ie nt in 1 limhutph, 
paills in llie ( hiilhni t ollite m (Jtie e n Sltcel, 
and paith m some of (he lahoi atm les of the- iim 
s ('fsii \ 

Sir W ssille I homson did not li\e lee see ihe 
residls e>t his preal (.xpedilmn wmked out and 
puhlisfie'd Soon altet tin return home his health 
biok'e', and he da el in iSSj. I)uimp the l.mi \e'ais 
ot Ills hie 'Ifioriison ,itr.inpe“<i for t\ve> supple- 
mental v expeehhmis under Minras anel 1 i/ard to 
exploit, the laieie Channel between the north of 
Sei)tlanel and tfi<' haiem Isles, \11 three ot eeiir 
])ioiUeis ari • tmnee led unlh this re'pitm. horhe'^ 
kmp apt), m rS^ep peenite'd out lhat it oupht to he 
eNplemeei, as on the- hoimdatv of two faunas, the 
Aotii and the Xlkmlie, I homson, hi the* 
puic , (list i>\t red “eedel" and “warm” anas at 
the fioKom mils .in flour’s sad a[)ait .uui dilfe-imp 
by JV h . -‘'^d from ( liiiUrtifErr teinperatme eile* 
S»«jr\ati(ms In the' Ikae ifiep ete , lie jireelii leal (hat 
a fiarner would he foimd iisinp to joo eer pet) 
fathoms lienee ihe /\ mp///-/'d /an/ .nid 7 r;/n;? 
empedit iems, in wlmh Minras and 'I i/aid dis- 
Ceasered tfie ” \^ \ \ lUe'- 1 honison “ rielpe s(p,,t.i!mp 
('old Aiela w iter Irom wainur Atlantie 

Foi a (pi.irter eil a e enturs after the 1 7m//e//p( r 
<‘\pcdilion I'.dmburpli was tlu‘ ednef t'entre of 
oeeaimpraphic le'^careh, and the Mecca towards 
whie'h marine biolop'ists Irorii all over the world 
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turned lo iri'-pet t the nos cities ol the svonderiul C' 
iej tiems <md t(j dise uss results, and in all tins wc 

m, m\ well-ki'osvn Cdnihiiiph men til science 
liaiai, l.iit, (iimi IbaAsn, Iwika, Clit}st. 
hu ji.m, .(Ih) e>ili(ts pl.iHtl a h.ielmp [)ait^ 01 

Ml. ihe medop'eal ol sscuk.is .It the ( 7 n 

n, '/po/ olhec 

Alt. 1 Wssilk I lieiiiison ’s tkalh it was fe 

lUn.itc teji Stic III !• miel tor the loiumuame c)f tl 
mllucnec o( faimburph upon oi eanop r.iphic r 
s< .IP li ih.ii Dr. John Xlun.is, w he,) had been chi 
; vi'sisi.jut .iL the ItiiHcfigct oflicc since the icliii 
, e)l (he expedition, ssas able and wilhiip tej lake t 
I lilt till ei ten shijs and hrmp the whole worlv to 
, most suicessful issue' iweiit) sears later. 1 he- 
l\so .Se e)ts share the lumour eil havmp pmded tl 
' dt slimes ejt wh.iL is still the preailest cie e.niic e' 

ploi.llMMl. 

Jeilm Muriam iheiuph horn in C anaeJa, was e 
'sii.iiisli (le se eait. and c.ime .is a hos to Scotian 
' li> I omplc le' Ills ecliic atiun lie also staite(] as 
; "liide nt of medic me' at the I'niscnsjls of hdiii 
i/ciph, and, .ipam like Ills t\so loierimneis, pa\ 
lip medieiiie lot se le m e, anel Icll without pradu 

' a 'I.; Ills lust ejc < a iiop r.iphie expedition was t' 

'spit'-he 1 pe n and olhci parts oj (he Antic' lepioii 

I'll h.Mie] a ik'leilu.id whalci, on which, on the 

'-tiMipth ed liasmp been miee a medn'al ''indent 
la was s|iip[>i (1 as -anpe'on It was onls an ode 
' li.i' ' I lhat Ice! to Mm las s eomieition ss itli thr 
( //.j//- //pen I lu seieiililit stall had alii ads liec'i 
lie Cmti is appmnleel when .it the last moment om 
cl the issHi,iii( n.iim.ilists dropped out, ,md or 
tie re I oinme nd.it ion ol I’lol. d <iit, Aluii.is wa.^ 
''tilled the \ a* ant ] lost 

On the c xpe (lit loll Mm i <i s (i( \ ot eel spep ml at ten 
! i"i 1 I . m 01 .1 1 re c I s, hot tom di po',i t s, and pkink lean, 

■ ili e)l whiili li.ixe !i el lo import, ml lesiilts 

Mini as s m\ e st ip.it loll ol deposits led, more- 
e»'Ci, l</ one (d the loliumees eal sc le ne'e w he'll he 
d i-'i OS e I c'd and exploited .i vers s.ilnahle phe^s- 
ph.uii depe.sii on ( hiistnms island m the Indian 
0( c .m ill ssas able' to show', .alter some sears’ 
wolkmp ol the depo'P, ih.it (he Hnlish Ideasury 
h.id let eased m t.ixr's .ind tov.alties c cmsidc-rabls 
rnou’ ih.m the (ot.d cost ol the ('htilhnii^cr ex[)edi“ 
tion. Isscn m Ins linsiest saairs at the (luiUoigev 
oltiee Mnrra; ne \ er pave up work al se.a. In hi.s 
lillh saelil, ( pS tons), between i SS4 and 

iScu he explored tlu' se.i-loe hs of the west of 
Seoil.nd, m.iele pre.if e oUee'trons and many ob- 
^•m.ii.'iiM, ,ind loiind “Ik/ie.al ontln’rs” m T.oefl, 
I'd (' .md L pper fax h h s ne. ■ 

It is curious lh.it 1 ' dinbiirph, so l.isour- 
alds situated on the hirth ol l■■emth, and 
j/roMcied with such a suea cssiun of eminent 
piokssom as her inns ei sits It. is h.id sine'e 
the d.ivs of J.imeson, has never had a permanent 
in.nm.' hiolop u.d st.ilion Mmtas at le.isl made 
an attempt in 1 It, .uaniired (Ir.mton rjuarry 
.md moored m it tlu* Ark with hiolopie al andj 
chemical ialioratonc s Murras’ .md frsine carried! 
on e'heinical work while the Ark was at (Irantonj 
on the secretion of carbonate of lime, on the sohi- 
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hi carbonate o\ lime in sca-waler, and on 
.kal clhin^ch in naids, etc. 
iria\\ la^l u(a ano^rsiphu c\pc(!U!t»n wa^ :i 
monilis’ ('rul^(‘ in loio ai ilic \ottli \tl.iiit.* 
J)i III tiie SuK u hen in li!> 

\t,M. Ur was killed m a nmtor 

eni 'll M.ni )i, ^ 

p|lt‘ic is, no douhl, ollu'r 1 diiibufi^ h wtnk m 
hCction wjtli uc( anoi; 1 aph} , su( h as iliat .>1 d.r 
|ter^ Hoard for S< oll.ind, wliwli should mrii- 
ped, .tiid otlur nana s of tla)‘^r who ate -fill 
^il\ with cs and at work, sm h as tlu' nidr 
gah!' aolK' .ind antaclc t^vploria. Dr. W 'n 


fy Absorption 

lU Hkoi I r ( H 

1 doubt tin sludv ot a))soiplion 
spcctia, inoir parlMul.iiK (ijos(‘ ot oti^.iPu 
I^^B^ounds, li.i^ gi'' I n rise to ^ i cat inl< rcsi, o\\ 

}) 0 ssi 1 j 1 u ((^niiLLtion l>ct\\rcn absoiptiuii and 
pliu .ti i- oust It ution. 1 he wuik oi 
)bjr, ami olluis showed llial in uitain r.tsrs 
pi- possil)l(; (u th t( nninc the eonsLilution ot 
Slamts Ironi obser\ a I ions oJ their .ib-oipliou 
ilia if is not sutprjsiiig th.il, .is ihe i(sull ot 
. woik, a school ol thought was linim.kd on 
basis ol i diiia 1 com kiLioii bt tween life .ifonm 
ictuo ot a inolemilc- .ind its .ibsorptioii sp( i 
b. On the Ollier hand, Uant/s< li, who in .1 
|t ninnbr i id p.ipia s li.is niaiiU.iiiK d the ul)inii ai 
It the absoiplioii iu:\c is an index to <.onslilu 


rail, lias tr<i\ riled 
’|||^'. lie loiind 1 
y^ti inn ol .1 ( on 

aan^^e is pussibk 

te, .ind 111 mil [ p 


ar be\ond the origin. tl point ol 
h It < 1 ) liners in the .ib-oiption 
j)ound .ire obsimetl when no 
in its pnniat) \.den<.\ siruo- 
ei inj; his la sub s 1 i.int/sOi h.is 
the St . ondai \’ \ alemaes ol tin 


| {t IS no\^ known hesond ,in\ (jncstion of dmihi 
It om . 111(1 tile s.iine sulist.im e undei dilltnnl 
Sidilioe-. (.til sIkjw dnbraiU .ih-cnplion -pmli.i 
Hhi \isiblt . 111(1 iillra-\ lolei. It is aks(j known 
It, v\hilst a idi.iiii^e in tin piiinar\ strut ture ot 
; nioie( nil niir;Iu possibh b(‘ .n ( ( ])t( d .cs an ( \- 
iM.ilion o' this III .t h inslam ('Sj the l.iie,o 
ijoMt\ ol tin sc \-ni.itions in .ibsoiption (.nmol 
.ms wa\ b(, thus aicoiinlid lor. \tl(nipt'. \\(‘r. 
il'^o in.elc to nilcrpn 1 .ihsorplion spet tr.i b\ o'>( il 
Htiiij^ Jnik.ie;( s, sn< h, tor inslan(on as iht ( (pii 
jlbrinni bci\\een the eiiolic and k(„t(>ni(' loiin-. ol 
|tli} I .icetoai ( t.it( or the (jstillalion tluit ina\ he 
jtcc()led .IS taking jilm e williin the bcn 7 ('ne miil;. 
bhis sUL;e;estion w.is teiv soon nei^.itoed when it 
^as lonml ih.il man) substaiu'es in winch no siicli 
‘)S( ilkil Kui is t.ikin|L,' pl.it e exhibit W(dl-maikt'd .do 
lorption b.inds hor example, it inicthl be pos- 
able t() ( \pkim the iiltraoiokt absor{)tion b.and 
:>f ata tone bv .it 1 r ibiitm^ it to tin equilibrium 
:h, uo c'li 7 d iL e (Oii) cii,, but lux.i 
lU'lh) la( etoiie, in winch no sycfi rhani^t* is pos- 
able, ( xhibils tlio sam(' absorption b.and .m 
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Bruce, flic leader ot the Nto/ni expedition, and the 
ioti!tii( I (d the rdmlnut'h ( )t eanoi^i .iphic l,.lbOia-* 
toi \ ; but in (in- bi lel reioid t)t the past i( Inm 
btam pos-il)k' onl\ to de.tl sunpb with the lus- 
[t>r:( .(lb ( oinu'cted w(wi^ o! iht lhu(" ^re.it 
puMit « I s ol the nmettinlh i(u!iii\ Idwai'd 
hOrhi tlie die(lc;('r ol tin -li dln\t w. iters; 
\\ \ \ ilk 1 honisoii, the (xploKt cl l!u di ( p -etis ; 
and )(din Mmi.iv, \\h»> m.i\ lu nLundid as the 
r(>imd( I of mod( I n post ('Ihilh n <•( > lu 1 .c a ip i .iphv 

m d( monsf t ,it nn^ llu' (dka t ol Idiuluiph nn'n 
.111(1 ji!( .IS and woik in .Hhaiu'inq oui kmiAlidpe 
( t| 1 1 K s( K (H e of t I k -e.i 

Spectra. 

VM . ( HI . I .k S 

Ihe oiiIn otliei possible \.ni.ible lioin lla point 
td \lc^v ol the ( bemisl is tlie si(oiui.ii\ \ .tleiu v , 
and tills b.is lu en .id\.mc»d b\ ll.mt/sib .md 
otlais a- llie (Xphin.ilion (*t .ibs^nplion m tbf 
\ isi)»l( .111(1 nllr.i-v Kjlel, the will t sl.iblidied dilter- 
UK t s m .ibsoqihoii beinp .aa omip d bn b\ dlllei- 
enl (lisli ibiil toils (>1 (lie siiond.ii) x.ikmK's. .\o 
pin sH al expl.in.ai i"n, bow ( v ( t , b.is been ( »IU 1 ed (.tl 
tli( .is-um(‘(l (oru'kilion belwein llie -( i ondary 
\.tkn(\ . 111(1 .ibsoipine powii, .1 m.tIUn' ot yieat 
mijxn t.iiK e, since .1 l)i(‘orv (.nmol bold ^t>od 
uni( -s some plnsK.il basis i .in lu loiiiid bn ihe 
plu IK uiH lion ol tin .ihsoi [)tion ol i.idi.inl (inTj.^). 

Ill ,il] this wenk the stud) ih altsoipihai speitia 
o! (ip.iiiK (oinpoimds li.is hei n K-tri'tcd to the 
\)sihl( .md ultia violet regions ol tin* spMiiiini, 
.01(1, imkad, onl) to ih.U poilioii ol llie ultra' 
violet whieli IS I r.-nisinitted 1 )\ .1 (iii.nt/ spulro- 
pi.iph vvoikmc; in <ni. 1 his is imloi tnn.ite, since 
ihe al)soipliun l).inds ( xlnbih d b) tin 1 oiupoimds 
in that vast lei^ion known .is the inli.i ivd .uid in 
tin exti'c nu nil i .i v lok t .ire ip not (d, 1 In n, agaiiq 

m.iin inoig.niK. subsl.iiu cs show .ibsoijifion bands 
ubnli .ir(“ c\a( tlv similar to those on winch 
ll.mt/s(h lounds Itis vakm v l(nimil;e ol orgainc 
( ()mp<nm(ls, and oIjv lousl) .m idc ntu .d ex])lan.it ion 
must lu loimd lor (an b 1 hiss ol ((nnponnd. It is 
nol too mm h lo say lh.it .ill tin .ibove tljioiics 
!iav( been b.ised on iimilli( u nt d.it.i 

It llie ( omj)k p svspin ol .ibsoiplioii liands 
shown b\ .1 < oinponml o\ • 1 l!u wiiole sjaetiami 
IS examined, it is loimd ih.it llie < 1 ntral Ire- 
(jui m V n.iim Iv, the iKipicmv bn wlmh tin. ab- 
sorjjtive power is the grialist m .in; visibk 
iilti.i violet band is .ilw.i)s .ni exa< t multiple ol 
llie licquem) ol .in inqxjrt .ml absoipiion baud 
m till slan t-vv .IV e iiilr.ind. linn, .ip.niq this 
nili.i-red Iriojuemy is ilseli ;m exm 1 iniilliple ol 
llu ((iili.il IrmjueiHies ol vv(‘lbma I k( (i b.oids in 
liie knig-w.jve infra-red Ibis mtipr.il [tl.iLon- 
ship Is of go .it iinpoi t.iuce, sme-- it < .m n .aldv 
be provid that the central lieijucmn- <ire Hilly 
( liara< lenstic of the moke ul< s, tlie subsidi.ii v tre* 
(jiierK’Ks assoc'iated with tin m lump profi.ibl) due 
to the atoms ami groups ol ahnus i oinposing the 
midec ules. Again, lh(‘ < bangles m aiisorjttlcin ex- 
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hibiicd In I 'Hr and the .same sub>tance under dit* 
Icrj'in ;ir<' ie->triete(I to tlir visible . tnd 

ullTa v ,()loh, Uif I uiulanu ni.il wave iiiti.i iiai 

1 M (|U' ;)( \ 1 • iti.i.ii’n- t)i< ''.tint , 

ibfft j'. o;i< poiiK alioin .ih ■..< a pt h tn spctiia 
\viu<l: h.is i)( (Ml sir.in_ml\ iH-tJf'Ivd in all rlicoiifs 
ii-nntlv. lilt iiltinialc lie^linahon ol llu tiaipv 
i'. .ili'orlad li I-, ohxioiis that uhcii a ''iih' 
slant t t xliibiis an aljsoiphoii hand ( nrr^)’ is bt inp 
ab-'orb'.d, .tnd il no photox lu him al < lianpe is 
tin 1 » b\ {)! ( id u( ( < 1 lilt' x\ 1 u tie « »l t lu .ibsorbed e iici p \ 
1> apain ladi.ited in tiie iiiira j ed 1 lie inU'pial 
rnla 1 iMiislap hi l w < t n llu- 1 rt pin n< a s is m harnionv 
\v itli an I nni p \ piianl inn l lasti \ , siin i , ti t he (juan 
I Uin ol ( lui p \ IS 1 h<i pi odiu 1 ()1 the 1 1 1 pin la \ into 
n t '•M-'l.iiil . (tilt -.mplf pii.inluin abstabnd at one 
irepiieiit \ ( ID b( i,idia1<‘f! as an e\.a I innnlaa' ol 
ptianla at .1 anaHni jitajiaiuv il lla hist Ih'- 
cjueta v Is an mupi.il nndtiple ol the se< ond 

1 hi iisitalb ai ( < ph d b.isis t>t all llamas ol 
ab ''<npiii)ii IS lla .isMimjit'ion ih.il a inolei nie is 
h,.i .a 11 Mset ( b\ t ( I Iain d(‘tini(e lieijiieia a s oi Ik a 
pi'tJ'xJ^ III \ ibi.itimi, and ibal ali^'Oiplioii ol t iierpx 
tldxns j)lai I as (hi‘ k suit ol these. IIkic aie, 
hinvexei, i(il,nn obp’i tains to this assmnpl ion, 
h. loi nisl.ini I , as lla la« t ih.ii the lieijiieia a s 
of a iia>l(iii!( an- bn laiper iban tliosi' ol ih<' 
aloins wliii b n < onlaiMs. 1 ia se ,th|e< tanis < an at 
oni t bt na t b\ niakinp an (nliieix dilb rent 
assumpl ion nai '« ]\ , lb. it a inolei iile is < h.nai U i * 
i‘'od b\ an amount ol (‘larpx w ha h det« rmiia-s its 
1 0'<|Ui 111 \ . i he ( ai (final assuinj)! ion in.i\ he nuah 
lhal eai'h (hmani.ifx .iloin n • h.irav let ised bv a 
h\c‘d anioiiiil oi tiarpx or (leinenlaiv (|iiaiitnin 
Wlia'b n a-soinitid \xilli a delnnle physical pro- 
ress siK h .IS the shill ol an ehetron tioni (tne 
sftitioii.n \ mbit to anolhei I liese elemmiLarv 
(pnmiti .iK‘ K Lilt'd lop’t'fhei in tb.it ihcv are inulu 
jdt's ol .1 1 iiii(hinient.i] nnii, possilth ila* < lena'iiiarv 
(|ii.iiUiJtn ol tla lixdropen <i(om ()i\ this h\j)o- 
ihesis an .iloni e.in onlv 'ihsorb m r. abate one oi 
more of its iLnu'iit.nx (pianbi. 

It nia\ u.ahU bt shown, on the prminds tlnd 
wilt'll two or more atoms tombine llie\ eat'h lost' 
an t'tju il ainonnt oi t'ntipx, that the Ksiillinp- 
niolei nle is iiulowed witli .i molt t nl.ir (|uantuin 
whali Is a innllijilt ol the h'.isi ('mnmmi intepral 
nmllipU ot the eUrnentaiv .ifomlr (pianla o( its 
atoms 11 ihf j)h\su.d piot't'Ss ni the atom oetu- 
pies a delitnU' (mit*, .issnint d tht' s.mit' lor all 
atoms, tlaii all aloins anti moleiulrs will Inut' the 
powei of .ilooihinp m r.idialinp t-neipv of a d('- 
tiniU' fieijiie'h \ In .ill proh.ihihtv lla- moJt't nl.ir 
quantum esiablishrs the fundamental moh'euhii 
trt'tjuen< \ m tin shoit w.ave infra-K'd of whieh 
the visible and iill i .i-\ jolet lietjiumies are ex.at t 
multiples. On tins them\, thert. lortp a molerule, 
lik't* an atom, tan lose m p.iin i nt'rpv as a whole 
onh in terms (>1 its molxiiil.n (|u.intum 

IJtCre IS little doubt that the otip^iri ol the 
allinltv betwc'i'ii .itoms whah e.msj's them to eom- 
bme is to la- tound in tlun < It'i ti omap tu'ln'-fm ee 
Helds, and when the eonibm.ition has t.aktm place 
the external faces of the atoms must come into 
j)lav. t hese cannot exi.st in any molecule without 
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I mutual inlluence, and, indeed, the force lines mu 
! (ajmdense with llu* escape oi enerp} lu lonn 
! inoleeiilar-lort e held mi wliuh tht rt'aclivilv t. 

I the mulc< ule will (!t,[)end. ()hviuush, this tnerg 
I loss is a jitoet'ss in winth the molende as ji w hoi 
j l.ikes [lail, .Old ( (.^nst (jyeiillv the eiitipv will b 
' lost 111 nu)U<ul.ii (juanta. .\ lieshlv sviithesibC' 

I inoheule, llieittore. must pass into one ol 
j numbtrol possible pliases ateordmp to the numbe 
ol timmla tfiat have bet'ii lost. It is a matter u 
simple [>K)ui tlnit when a lieshl) sMilhesiset 
iiioh I iije loses A rnolet ular {juanla iil tins vv.iv 1. 
he< ouu s endowed with a new quantum which i' 

V - I timt s tile molt t iil.ir (pjantuin. 1 he moleciilai 
[>li.is<-., theicloK, will I'xluhit its Oiar.ic lerist ic lie 
(jiu'iK V tnp'i. tiler with .1 jvh.ist' Irttpiencv width 
I .111 inttpial multiple ol tht moleciiJai i rt'tjiit'm, v . 

I h( loiai iiLiniher ot molecular ([Uaiita th.at .tu 
ivoivtd m the loK e-lielti ('outh'iisaLiou will dt'pend 
; oil th< ii.itiire ol the external Jit'ltls ot lipe atoms. 

I llu' inoie nearlv h.ilaiu'ed these are, the preater 
the nmnht 1 ol molt Mil, n quanta that will bc' lost. 

1 he pleat rn.ijmiiv ol orpanit* cotrqionntks h.ive .a 
molt < ukir IrujUtiHv ol the order ol j \ so 

that il lour ([iianta .are lost m the tort t* lu Id (on- 
(leiisatiou, iht' phase liecjutncv will iu' ^ x 
whuh Is sitiiattd m the it'd; hut il 10 tpianta are 
lost, the ph.isc Irt'tjuenev will ht' 1 1 x io‘‘, which is 
III llu nil r.Kv itjit'i, Ap.un, if tiuanla aie lost, 
the ph.ise lre(|iuau:\ will be T (S x lo^'’, which is 
-'itu.ilt'tl in the ( xlreine ultra-violet hevoiui the 
limit e)t t h(* (jii.ir I / sjieM rop raph 

It IS pt'rbatU possible to t'lianpt' the phase m 
wimh .1 molt't ult. exists tiy su{)p!vinp to it or 
l.akinp'' Irom it i lu rpv m an aiiioiml cfiu.il to one 
t)i iiitjK' moiei ukir tjuanla this tan lu' done in 
mail) taise , bs use til a suitable solvc'ut, or even 
by .1 < hanpe ol plivsital state, such as timn liquid 
(o pas 'I'lu* ('hanp<' in phase is inditaited bv a 
(. li.uipt' III the position ol till' ahsoiptum haiul in ' 
the visihh' or ultra violt't, and this jilu nomemon is 
1 1 e<|U('ntl)' ohsetved whi'n dilh'rent solvents .ire 
used. Mie ( hanpu.' of moletuhii jihase with chanpe 
m phvsual s(<i!(' IS will instaiued bv pipeiuliiuM 
and pvitdine. l.i(|uul pipt ridine is diaetiivu' to .ill 
tile visible and nil r.i-v a.ilc t ravs tr.insmitted bv a 
(pnirt/ sp( ( t rop r a j)]) , bet .lUse its absor[)lu>n b.md 
lu's m llu vt'tv exlK'nu* ultra- v loU-t . Ihperidine 
v.ipour, on tlu' other hand, evliihits a slronp; 
alisorption hand m the near ultra-violet. '1 he 
.ihsorjit ion hands ol lujuid and p.iseons pv ridine 
.irt' also (jiiite dillt rent. 

I he nioli'tmia r-phase hvpothesis elearlv has a j 
([n.'intiral I ve h.isis^ suite tlie molecular quantum 
('Voiced in tlie pliasi' rhanpe is p-iv'cn in erps by | 
the product ot the frecjuencv into the timt* con- 
stant O 57 X TO It a[Tplies, moreover, to in- 

orpanii substanees as wi'li as to orpanitp and of 
this a typical instant e is piven bv sulphur. It is 1 
now acce[Tted lhal the allot KTpt's of sulphur are 
equilibrium mixtures of four dillerent molecular 
.spc'Mcs of suljihur, Sa, S^, S,^. S^. and there is 
little doubt that these are in reality four molecular 
phases, for they exhibit absorption frequencies 
which are multiples of the fundamental molecular ^ 
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‘m'v of sulphur. It is. woll knuWn, too, th.it 

rtnl iornis eau hf obtained ot main 

sails uiiK'h noiin.dU au* ('oloni It. ss, 
as sodium chloiide, b\ suppl\ mj^ encip> 
in 

- ie {iheiioirKMia ol lliio|csacnt a :intl piiosplior- 
, t‘ .in' also (lue to molta uiar jiliases. 11 a 
'•lulc .ibsuibs a pl»iis(“ (juautiim ulmh, lot iin 
is tiMi limes the molecular (juantum, this 
( an be radiated 111 two u.i\s. U ma\ t ither 
J-adiated as jo moktular (jLiant.i, v\lien ilu* 
Vsi ent e vvdl be m the mlra-red, or ii m.i\ lie 
aled partl\ as one i|uaiUiim cliarai tei is(it' ol a 
^-a' phase — sa\ , that piiastj with }ie(|ueni\ tut* 
'i^s the iTioleiular Irepiutav- and parilx .e^ mole- 
r ((uauta. In tlie siLOiid < .ise thi' Ihiotesei iu'(' 
In \isible. 

iiite the essential t h<irrie(eml n ol tlu' j)hases 
* molei ale I rom the i la ma al point ol \ lew is 
r b>n'e holds, llu' vanatKMi in whu'h t anses 
/ (iiib'ienl I ('at 1 1\ it les, it mit^ht he .ireiiu'd lli.it 
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ihi'j tjieojn IS only a re-slati ment ol llie seeondai ) 
\alene\ h)putlu-sis. Sm ii an argument \v6u!d not, 
howevei, be sound, bti thf s^iondatw valency 
h\j)othesis does not < \[il.iin .thsoi pi mu At best 
ir mih suceeids jii slu»\\ 11114 that dillt o nl distribu- 
tion ^ »tl s((ondaiv \.d<nt'\ tan peiu'i.dly be 
wiitttii while the same moheiih' h.is luen lound 
to exhibit dillerenl absorptitm until 1 tlillinnl con* 
dilions 1 be present llu'on est.iblislu s the exisL- 
I IK e ol ditlen lU phases ot aiu moif;.Miu m oij^anic 
moll ( Lile, eaeli of wliieli li;is its own lIi(,IL;^ lon- 
teiil, Its own I e.R tiv it^ , its ov\'ii Irepinniv and 
j)t)wer of absnrhiiit; hjsilt 1 lie theiUN attempts 
to torielate all the jdienomen.i ol alisorjilion and 
to {d.K <• them <ni a (|ii4int il.il i\ e h.isis, .iiul tii tins 
at1( mpt It would seem to meet with sonn sui ecs«!. 
AlllKiiiidi in this ailitli we aie not ('oni'erned witli 
the ( hemii .il .ispt ( t nl the dilli n n< <‘s in tlie Ion e 
holds ol the ph.isrs, ii ma\ also he ilaimed that 
this iheoi\ oilers a (|n.int it.il i\ e 1 Xjilanation of the 
pheiiomen.i ol leattion and natlnilN 
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Artificial Production of Rain. 

iU 1 )\i 1 1 \ui)t i) J I I I ui \ s 


' an artKle in the Iidua ol Oclolar 17 .in 
auoiiuL is ^i\cn ol thi; .elnewments ol Mi 
odes M iiatlield ni pioduuiij^ i.im 1 lie 
iIk.mI iisi (I IS not desiriixd in an\ tleiail, A 
Ai hllcd with iciLam iinspecilied " tdieniit .ils ” 
s LXposed at a hcij^ht ol J3 It iiljo\e the 
■)Lind, and it is tlaimed that thn h.id the idlert 
prodiii iM^ 8 Ji). ot r.nn in three months at 
aiii me iial, miles .iw.i\. 1 he tluoiy ol 

method IS that tin .ippaiain> di.iws i louils 
un olht.i j)aits to till \h (iu me Hat distrit t ,md 
uses them to prei ipilate their moisture there. 
) de- t obsi r \ at ions ot the motions ot i loiids 
mi Honed in conhrmation ot this theorv, 
3Uyt! they sliould not h,i\e btcn dilhcult to 
tain. 

;1 he olikial ramgau^c at Medicine 11-it diiriii}; 
i\ , June, and JuU, llic period ot the contract, 
oided 4 S in , wliu h was i 3 m. below thi 
aanal lor tlu station loi tliost months hiirther 
*mmenl mi the siua ( ss ot tlie expejimeiits is im- 
'tessa 1 ) . 

Ihe tinanci.d side ol Mr. Halheld s cc’intiact 
dh the Idiiled States Aj^i i< ultur.d Association 
Medicjne Hat is interesting, for the assoi la- 
hi W.IS app.iiciitly prcjiared to pa\ Air Halheld 
il 8 in. ol ram had lalien. Still more mtercsl- 
4 is tlie fact that he was promised 4000 doll.irs 
‘ 4 in., and ()ooo dollars for o in Since the 
rmnl ramlall is i m., Mr. Hatlield would 

ve been much more likeh than not to make a 
bstantinl profit I'ven it he had done nothin^'- at 

It may be mentioned th.U .it Calj^ary, Alberta, 
e r.ilnlall was 30 in. below normal; at Fdrnon- 
n it wa*^ 31 in. above; and at Ou’Apjielle 
ask.), 300 miles to the east, it was 3-85 in. 
ove normal. 
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It IS .ilso stilted ih.it at lu)s Amal ies, in (he first 
tnui months ol i(j03, Mt. Haflu'ld ^ii.ii.mleed 
iS m, ol i.im, and that Ins i.Kvn ram'^aiiije shovMii 

,|0 in H tins IS ( Ol reel tlu rainfall must have 
lieeii extremely loi .il, for the ollnaal rainpau^^e at 
I os \i 141 it s in those montlis shoui'd onl\ 14^)8 in. 
Still, tins w,is \ 4 m. above nornnil At San 
1)1 (in>, hou(_\(r, which is auo mill s .iw,i\, the 
e\( ess u.is I 8 m.. .and it npfX'.ars likch that the 
abnorrn.dih' at both st.itions w.is dm' to 
moil w ult spn ad i .nisrs than Mr ll.illiold’s 
( liemu'.ils, 

i\ttemj)(s )ia\ I on many pre\ ions oi i .isions been 
made to proihui' r.nn 1)\ arljfujal means, ])ut the 
ri'siills !i,ive been iimformlv unsuiaessf u). Idte 
reason is not difliuilt to see I'o make the watei 
\a]>onr in the <iir < ondense it Is n(‘iessar\ to cool 
the .nr msomew.o to .i temjXT.dme lx low the dew 
point I his m.i\ lie done m two w .n s One may 
(ool (he .lit direilb, bu inst.niee b\ t he iw .■|})or.'o 
tion of liipiid I'.irbnn dioxide or lirpiid air. This 
ri'it.iinlv would f)rodij(U' .a little condensaf ion ; (he 
f.ital ohjei (ion to it is (hat it w'oiild be thousands 
of times i heajter to distil sea water d he olh( r 
metlioil is to raise the air 1 he jrressiire do 
( re.ises with liei{4ht, and to reduce (lie pressure 
on a paitiMilar mass of air is knowm to < ool il. 
The dinieiill v is to raise it enoui^h. d'o prodm «■ 
an inch of rain over an .area of 100 scpi.ire miles 
requires the condensation of 8 million tons of 
vaf)oiir, .and to ach!e\e this som< hiindreds of 
millions of tons of air must be lifted iqi The 
distance it must be raised depi nrls on how nearly 
s.aliirafed it was orii4in.dly, fuit it eoiild not be 
less (h.m a kilometre in ordmarv line weather 
ronditions. \\> have no .soiin e of eneriry at our 
command g^reat enough to achieve this. 

It is often sugg-ested that rain may be produced 
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by cvplodin^ sIk'IIs af otiict \\ Kc tiw‘ .ur. 

I h<‘ arj'on IS ('r>tnparc(J ujth ttjat ot .1 .< 

larp(* atiWMint ol < ner^*, lx r* If.is* <] bv a siiiall 

effort '\m (‘saaitial 1< l'^, ovm- 

lookcd. I nr a tnu;;.pr in '\nrU, ihirt imi^t lx a 


Jar^^e sup})l\ of fwjiofitial riiert^-v only awaiting re- 
ItMst. Ib( ( ipilation fioni pariiallv saturated aii 
uoukl t(f|ulr< an a. tual -^up[)lv of neu energy, 
llicn fnr(' a irig^. i a«lifan ( annot [)r(H)nee pie^ 
( ij)itation. 


i 


Obituary. 


Ibo Jj . (bl. !• H us ]■ K \\( K 

C IL 1’ K \ \(. < )I 'S'l 1M\( iv, thr (h- tln-uislu d 
pips sioin- is{ , and ntlu < t nl llu Li gion <>l 
H (3no\i r , \v 1 1< t pa ss< ( 1 a \\ a \ in Si pt ein! u 1 l.i '^1 a * 1 la* 

ag(,: ol s( ' is 1 1 1 1 \ , w is I li( sui I essni , .it tin' ( (dk ^e 

(U-jMaiui,n. Mail \ , u iio-i as'iUanthi liad lx m\ 
from iln. inue n( ins airival lioin liordi au\ to 
\v o I Iv Ini ill' d t tp I e n 1 1 ) (" t v > r n t M 1 d 1 < 1 11 e 1 1 a ' 

a( < I ua n U a i x < v'. a s n in P I ni Un nt U M a i ( \ , al .1 n s 

111 more ni 1( -.s d< la ill' la altli anil iialnrall\ <lesii ‘ 
oils <'l 111' -tii'i i^lli, •^<l<lnin d(liv»f'd iIt' 

aininal '>1 lntt\ kitniis wlinh neiissitat'd 

mil'll nin^m.d wotls i<»r the liMiuts nl llu* 
(^'olU'-^i di I'laii'i ar(' nnt -oim loi tlx' ins|iii<- 
lic)n nl ''tiid'Hl- III pM[xit (lion loi c v.iiinnations, 
hut In 1 til I lx I till ad\ an< eini nt ot s< u ix i Maicv 
(ontiiuK'l ill Ills n\^^ lalxn.iloiv that .nlnnral»I<‘ 
scries < >1 < \ pt I 1 1 IK n I s ( m 1 la il ip lil ol buds, 1 1 if 
jnoliniis o! lla Imi sf i ul man, and iIk foinpd 1- 
(ion of Ills btaib, “ I, a Mulindt < il apblCjiKu ' ’ nl 
iim\ (‘rsal i eimw n 

I'ramp ns- 1' I mile \s as iluielori^ appointed b\ 
.\r.itfv to li'tuie m bis sic, id, ami llnis be naimal 
the oppotlnniK nt diiing <.)ML;inal vvni k toi tlie 
foundation ot ilx' k' lint's Ills subjei t \\<is the 
])h)siok>n\ (,| (be (inul.ition m ^iiKtal and ol 
(he heait and Iniu^s m paitunku, and lor inoie 
than llnrlN itats I- ram ois- h 1 am k deUxeiaal the 
course nl k'tui's .mmialU. llu number of cx- 
periiuents In* made imisl have been enoimous, lot 
nil iIh' let tiiM's well' illustrated on the boatd in 
ihc roenn b\ means ol iinxst infcmous appar.ilus 
and u'gisleilng iiislniments Ilx talent bn 
exptt^ition ]u’ pnssi'ssi d and the ('\in‘mf pte- 
c'lsion ol the (k lads ami Ksiilts he showed w<ie 
nevei Inti^nllen b\ those who allendeel 1 bf 

lei'lni fs 

It \\,is m aiinlliei departimnl nl plivsioln^v 
that !• t IIK ()is-l t ,im k a< < omjdislx (1 has nn/fm/n; 

“l.t I’lnsnlnpu dll ('eiveau,'' ])ub!lslu'd 
m oSS; 111 w IS nn mlimah t( nns ol hnndslnp 
\N illl ri(if> athiaaMl-- tlx dml 11x411 mix <1 piobssor 
ot neuinlnuN at llntdeatix, who, ( ninmj^ wilh 
i’ramois-l i.tmk in lakn tlx (li'gne ol Oociivr <)! 
Met hi am m 1 ’ 1 1 m had up d rre t to ( hai i ot at 
tile Salpftiifif \1 th it lime ('hart ol was woik- 

1 ng \ ( i \ haul to I st 1 1 >1 1 sh w li a 1 lie < a lle< 1 

“ la bflk' (lot It im ' <)t C( i( bial lot alis.xlion, ami 
rilix's bfi anx' hm mo'>t ( nl hnsiasi in ami nscliil 
assistant lie iiipagvd the mtexest nt ] iaiut)is- 

hrani'k m tins ik Id m wmk. and thfv lx fan a 
St rifs ot i\])eiiments w Im h nhimatfb was txni- 
linned and tennmattxl bv h'raru, om-l‘ 1 antd^ alt>ne 
Ifie \\t)rk IS a remark<ibK' prodm tion, as plusicilo- 
gists know, btPh for tlx' ^ ot iginahtv e»f Ircat- 
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ment and the <\li<mi‘ piti'isioii ot tlx expet 
mt n I s h [ a ix ( t s - h r.iix k . 1 1 so | ) 1 1 bl 1 shet 1 a lui mbe 

ol <u lx k s in the “ Du t mmiaiu ties Sc x'm e s Medi 

I alt s ” ol Deiiiambre that are models ol lucidity 
xiul sound Kainm.f, on ihf svnpialhetic ix'rvou 
svslem, lx Sid' s nmn lhaii <ifiPv [tajxis or note 

111 iho “I niiiplt s tx mills (If la Sni'x tc ck' Ibo 

l()fie,” tlif tiifflirifs nl whi'b lif stkimn missed 
lie IkkI als(.) lx in a \ itx'-pi t side nl ol this society 
lIx' r«putation he hatl gaimd anioiu’si. plusician 
was siK'h that he had lx < oine a mix h soiiplit ( on 
snltant fot h<Mit .md c nx nlat i n \ disnidcis an 
dis('as(s, alllutufh lit' was never (nnmttt'd wit 
anv hospital, 

1 rane nis-h ( aix k livid m ixtiomfiil lor the kt' 
ft vv veais owing to ladiiif he.dlh, and was mix. 
missed bv ills siKiiliru' irnnds Somt' iwent 
M ats apo the \( aik mv nl Mt tlx nU' bad nxw 
|iis|l\ (Ic'lid him to lala a st at m ai thi master' 
Matey .ind Cliaiux aii, for ht' was llu one man i 
hrantx-* who w.is able [o tkmoiislralt in tk tail th 
fft'at woik ot thest jihv sinlopists w lu ) t'siablishf 
the till tilt t ibk* |(>nm! ilxiiis <)( <)iii knowlecli, 
of iht^ fuix titms ol the Ix'att and the mix ulatnr 
(Hgans. 

h. 1 . ItLv \x 

Mm h.owvKo John Ulv w, who dxxl suthk'n 
on October 17, m bis sixiv-tifth vear, was edi 
fated at jtnvale st lx>tils, <mtl at tin' age of save 
let'll tnleietl llx' lahtmaTory of iln* Rum orn Sor 
anti Alkali C'o ! Ix'iu (p m 1877, be ptxx t'erlecl 
Owt'Us C ')lk'f f, Mam Ix'shm, whtte lit' rm.t M 
(' h Cross, and the stmk nt frit'iurship ixintiniu 
atbu- ibe (X)llege t.oeer, t.nli ciitermf iipoin, r 
searfh wttrk in t onnt't lion with txdlulosc indu 
tries, upon whxh tliev kt jU up an acl've corr 
spondt'tu'e anti a (I'ttam .uut)iint of lollaboiatio 
'1 his ix'siitteil m a tlehmle loinl adventure, and t 
work was tonlnuu'd at ihe )()tlnll Cabnrntor 
Kt'W ( iartlens 

; riu' publit alion nl tfsults m ilx Journal of t 
' Clienucal Sot x tv ( iSSj S p letl to a i t seart h <1 
poinluit'nl wilii the lu m ot ihomsnn, Honar a 
C (9 , attivelv ('Ilf aged m tlu' pionetw dev elopme 
nf thf “ Ivkin.m " wood i)ulp (ct'llulose) pitice'- 
the work was imdt'rl akt'ii under the Itiimal pa 
nership 'A toss ami Ihvan. I In \ were nt'xt t 
gag^etl in tot hnuud research work in ronnccti 
' with tt'xtilf bleaching processes — the “I'horr 
son” prot'css, the “Ib'rmitc” t‘lectrol> tic proct 
- and as a necessarv intltlent prosecuted inve« 
1 gations of the alkali-boiling treatments by whi 
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* texules are prepared. These inve.sti^^ations 
re the chemical basis of the inventioii of iIk' 
ll-k(]o\\a "Matlier" Kier and pioccss In 1SS5 
Iross and be\an” was establiOied at ^ New 
iirt. iaucoln’^ Inn, where tlic scitmtilic technical 
ii wotk lias becn^caiiicd on ever siia (c 
' iMxention o( llu' well-known "\is((>s( j^o)- 

; ,,, iSi)-' osultf‘d troin the s\st(inatie investi- 
the anteced(M\t percHk 

Ik. < 1 (w clopnieilt of this matter iHcomiti}^ a 
-ssiii;4 qiK-stion ot “wavs and incMiis,” Mi. 
.ill diudcd to enter the held ol protcssional 
misttv, and obtained the appointim'nt ot 
int\ Anahst lor Middlesex. In this ludd he 
K' Ins parlK'ukir personal reputation, d'he lon^ 
Kt ol tins important position ( 1 S(jj - 1 1)2 i ) is 
irru f* of Mr HevanA ( xi'eptional (inalilH alions, 
m addition to thosi' iT t hemist his (inahties ol 
t.Mier, broni^ht to beat on activitiis assoi lated 
h h's ollaa . were honoured t)\ intliHaitial posi- 
ts in tlu' Institute ot ('hi'misiiv (\ire jin'SKhail ) 
^ Souetv ot Public Anaivsts (pn sidimt) 

(Ir He\ all's lift. -wot k is a nninv -sided < onstiia - 
I lomiibnlioM to (iKmK'al siKna and bis 
UK- m.i\ be .m ciiconram'ment to yoniu^ 
tiMiis ol this oeni'ration who are in* Imeil |o 
)iM tin (l.i\ of small beidnninp's 
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'J'm third 1 .\K! 01 Dlcii! who died on 
OMobm .’S, ai;(.d nnuiv-Pini. was mneh inteia'sted 
in natural science', and was Pn man\ ve'ats an 
ailive y;<.olt)pisl !!(' ]onu d tin (iCiilo^iCal 

Soeu'l', in iSyt. and was .1 neinl'ii ol Council 
lioin iS:,o to f.S-,S lit icdtciiiil P'ssiK, atid 
between i Po.j and 1 Sp i maih in.nix \ ilnal'h' l^'ilts 
ol sp( I linens P) llu- IbiPsli Mnsenin 1 li .iKo 
m.idi impoitant obo-i \ at loiis on lin Looldi^v oi 
the Tcoion immd I 01 1 w « a t b , t i!on< ( sU 1 dm n, pis 
eountiv sent ]]( w j, (hiled 1 lelliC' ol the 
lvo\ a I So< It t \ in I S:^ 

I'm de.itb ot( lined on I’lidav, ()(tobti at 

the iLjc of loilv'two \t ns, ol Pion I le. 
\kmsiu<)\(,, piolessorol numni^ at the I ni\(is)t\ 

( I Slu llu Id 

• \\ \ 1 eo t( t to .mi 1011 nt'c i be (!<' It ip on 1 but sd,i\ . 

()(lob(‘i 27, at the ai.;c ol (orlN-sevtii Wars, o| 

I’K-oI I- \ II \INHK'II»(.I . pIoU'ssoi ol plo slolo^v 
m the I mvcrsitv ol London 

W I milt li I'eorel lo st i llu .mnoiint t -ncnl of llii 
(|( .till «>n ( k'lobt r 2(| at I lie .1 pc o I hi I \ - lorn v cai s, 
ol 1 )k’ \\’ vS Hivi ( 1 . the weli-!\nown i'olar ex- 

ploM 1 and mat iiralo t 
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Notes. 


\b'ii<i.i\ 


(‘11 juiPlislu (1 b^ 

, roniointlv with 
(’onnt 1 K s. Pi of . 
spet lal issLU' of 


( )( iol)( I .,. 1 , Iwt nt\-lj\' V( ai s llad 
,1 ..iiu I’lol P /a ( niank lirsi oPs(‘i \ .ilions (d 
( 1 , , omposiiion ol sp( t II il liiu s h\ a m ipm lu lield 
( ( mmnnnu aletl lo llu Xmsliol.an Xt.uiiiiiy td 

lu < s in .1 pip' 1 ih it ,i|tp< lo'd shoitK .illeiwaoK 

du /’/n/os-)/)//n ,1/ Papanm uiui< r ih.' titli ' < >n 
imUuMiee ol Mapm limi on the N.iinu ol lii- 

h ‘milled Ip a Puh-Pmo " lb this imjcoitant 

iiu-e in maonelo.optu ihe limi made siiui llu 
> (»f h'ai .ida\’ and Keir, ,t new iiid vast held ol 
Kich ol niu'oinmon inn ost was opi'iu d In 
iiu-morali<»n of this devclopmcin a lepiinl ol I’lol. 
Ill in 's ot ipLiial p.tpi Is ills lu w\ 1 
plusulsfs of tlu N( tlu I lands, 

■i\ seienlifu; men ol oilur 
man lias also hern lioiuaiod In 
|)nt(h journal /'/non a, eontaininp eonlnPutions 
t Colton, t. V. Hah’, Idi K(»hnsl;imm, d. van 

iin/(m, H. A. 1 00 lit/, A. van M.iaiu'u, le P 

iidoill, li K.inu'i'lindh C)iinfs, V Pasduip and 
RniyC. Some of llu -e .iiludrs arr devoi.-d to an 
ocMlion of /.{■( m.in .iiul his woik or to the liistoiv 
Id^ dise()vci> In others llu- pie'sent stair of 
;!U-to-o[»tical iheoiv and tlu latest tesulis in llu- 
niinental inv( stio,,(ion ot the /a i man ( Ih rt .in 
ii--ed The hearintt of (he phenonu non (MI sol.ir 
su'. .md tlu- t oiirlnsions that havi* alieady lu-t'n 
wn ron(irnini.t tlu- ma^iKlie held of siin-spois ;iiul 
sun’s j^tnctal maknetir lield aie explaiiuul Iw 
f. Ifal(' and Mr van Maanen, Kin.nllv. Tiof. 
riien dosciibes a new’ [du nomeiion lately disrov'trd 
him, and coiisi.stinj* in tlie appearance, under the 
Lienee of a magnetic field, of certain spectral lines 
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lilll (.inilMl ollulWIs) hr jiiudiued \\ I ,I|( Ltlad to 

avail ouis. l\«v III ilim oppoilumh of (Xpie^dtij.; Our 
liiLtli ,ii>pH ( union ol Idol /(MiMiik hi ilh.itil woik, 
hv whiili hr h.t-. (onliihiihd nuot (IIm(im‘1 \’ Id l|ie 
d( t eIoj)nu (It o! Ill' m 1 » 1 11 phv sies 

I n .ul\i-dd( th d (V(‘i\ (hnual lluimoimter 
olhod foi s,d( in (iM.lt Hill, lin '■honld hr Irsird nt 
the National Hlusu.d 1 .ihot.nom ” lliis is the 
(] lies (u>n .isked ,ind .msu i'm d .d'liim.il i \ ( ]\ in .1 r 11 ( ular 
issiu (I h\ llu- Ihiijsh 1 ■iin|»l)Iovv n S(unlilu (dasswarf* 
M.nmtai till I I s As^oei.u umi and (iKul.d'd .inuuigsi 
MU mix IS of PitH.iinenl, llu iiuilii.il [notession, eti . 
Il IS |K)ml(d out tliat liom the eonsnmrr’s jx>int of 
vif'v 11 is as imiKulaiil lo he assiiied ih.n ilie clinical 
th( rmonu P'l he hii\s is accui.ile within two-lc'iUhs of 
,1 drgr(-( I'.ilin nlu'il .1-, n is to h.ive .1 ^uai.nilee, such 
.IS llu l.iw piovuh's, (luit wlun he puuh.isrs hutter it 
is puM- hullir ill. it lu' pels h’rom llu- inakods point 
ot \u'\\' 11 is to llu- P(Kk! ol tiu Ir.ide in this eounfi\ 
ili.n llu M should hi' '•mil a st.mdaid of .'uc'iiTacy of 
(linu.d I hri moniel(‘rs (h.d e\(i\om- will know the 
Hiilish .itii(l< to h( ahdvr susj.iMon When tfie 
(iovermiunt m id( fc-stinp ('omjuiKoiy, .at least 25 per 
cent, fd Ihe hist hal(.hrv test* d win npilid ,as in- 
.Kcuiale. hut ilute was stt-ady im m o\ 1 11 u-n t nnfil, 
at llu' time ol tlu- aholihon ol the < oinjuiPdi v test, 
the icj((lioim \^eIe (d tlu ofdi-r (d onlv i [*m enil, 
Ihe (jiuanlitu-s imdir l(Si, which in N’ovcndjei, icjop 
wlu-n Irstinp w.as compnlsoiw, wck- rcc;,o<)n pet 
montli, dioppid to cj-.ooo per luontli in Jump 
when the eompuKoiy test was .ahohslu d In view' of 
these lesults the British Pampblowm .Si ientilic Cilass- 
ware Manufacturers Association invite suppr>rt of 
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tii* liuniKunPUr Bill, which was -^ubmJtc(i 

fo I’.tiii.'iiiif lit in {iih I.tst tkv ujjLuf (ho 1 ([>''« d I 
Order in Inti \\hi<h, owii^i to the Dl)jr(iions | 

of six i(oiii!>‘iS| ;is, dof'ind la fh< ^ jov f rniiwnt to 

tliC IH xt •.( I Ii.il in (Ilf nUittsls of consiiiiurs j 
and m:mu f.(( I nt M s flon* shf)uld iio '-onto , 

ji^uruantfc of ihcui.hv s< i ms to indispulahle I Im j 
circu! ii diKs not dim uss ;hf tjiu stioo wJk llu r clime. d , 
thernioMK h fs im{>ori-d fiofu dacsid and t<st<d by a j 
foi’eij^n msliluiicHi of imo;4!h--m 1 sCijidin}^ should also j 
ho H -tt'sicd li\ llu X itioh.d }’h\si(al I.dnaaitorv 1 
bedon lx m^ sold in iln-, ioiinii\. 

Tm. <'hui(ii of St Mar liM Smn-tiir-l'icld' , llu bum- 
tenrirv of wlmli .d'out to In c<librai<d, was rulanlt 
in 1721, bus 1'^ wa- poinh d out by Sir William 
Tild< 11 111 '\ \ 1 1 M o| ()(|.»b. 1' (>, |>. lyt), it w.is iu>t in 
the prem 111 ( lam h Inal lbv\Ic was buried It (s, 
how* a ( I , m llu \ aiil K of t lu lu w * bin * li that the t^i t.ii 
amdom'st, |oliii limit* r, w is hr"! mhiinl. llunni’s 
burial took pbu e in ( Ictobcr, lyns. and the tians- 
ff'MiiLi' o! liu M mains to Wi'-lmmsur \bbuv si\l\- j 
six MMts lalt r w.is *'ntir<d\ du*' to (hr' * \t raoi rhu.u n 
oxcrlioiis ot I'l.mk Buikbmd, the n.ilui.dist. Bur k- 
land’s iisoliitirin lo do honoui lo Ilun(«'r‘s icmains 
was made i( a dinner h*d*l in to (*I*l)iat(' tlu' 

ceutrii.u) o| 1 1 mil* I 's studr ntship. I hr ce _\ * ai s lalr'C, 
on I'kbiuafN' 7, iSp), he bfa.iii (*> siafili thi‘ \aulls 
of Si. MailinX foi ffmii'i’s (id'lin, and in his diaiv 
u'ril*'s '‘Mo\miJ, <'o|tins all d u loiij^ ; tuiiud out 
about lliltlN irdlins 111'* "tnik w.is i\\ tul ; r.iilui' 

faint U>\v lids the riid ol (lu- bu'liu'ss ” Ills st.iuh 
NVt'Ut on l(»r foiutrrn dos, mild on hVbni.uv j - h" 
rt'coitls' ' \f w 01 k all llu* mornimp and duHit ihn**' 
<>’elo( k m lhr> dniiioon found it. th*' b*>((oui coHiii 
in file last lui lint otu' " d lu nm(*v.d *>f the ('olTm 
tr^ rile M'Im \ lomk pi 11 e iboul a inoiilli biter. 

Tiir Mrdhii] .innounra s tii.it th« 

Municlp.al ( rMiiuil *>1 Ibiiis h.is deeidnl to eslablisii 
at a cost (d !,iS.:;,oo(» li.nus .i imiiiuip.d lUsliiut** of 
• 'let ti ol lu I ip\ 

SlK’ .\l,'|[|IK ( ilvll 1 I I II-Bos* \\M \. MllUst.f ol \pii 
(ulturi' ,uui ['olu MC'-, li.i-s .ip(>oinl<d llu- I-.arl rd 
\iUMsi<'i to III on hi', hehalf .is IS pul \ Mini'll r ot 
h'lsht I i( s ill iddllion (o his dulU' ,is B.k li.amr'ntaM 
S< 1 1 1 1 .11 \ io llu M mi'i r\ 

I (11 /.a/i' ol \o\*iid)M I miiomui'- ih.ii Mis 

Rosita I orlu s ( Mi s Mi ( it dh I w .is pj est nt*'d with tlu' 
gold iiK'da! of th' \ulw**fp I\o\al ( i»'oei a]>hu al So(iit\ 
on Salmalo 1 i'i .iKij s|u h.id givi'n .1 bclui*' to tiu' 
s<x'ii.t\ oil hi 1 <\]'«d\tion (o Kill u. I 

Hr. M. toMUHwi. of M.iibrna, will deli\*-t tlie 
Bradshaw le<!uii ii tlu‘ l\o\ d (d>ll*pr of Bin sii tans 
on Nrwtmh. I oil ‘ Suh-i 1 1 >pu .d l’.s«ul<nls” and 

Dr. R. O. ^loon ilio 1 ' i(/lbi! I ii k 111 line's on Xb>\< m- 
Iht S aiul IO (ill “ llippoi I .ill s in Ri l.ilion lo tlie 
rhiloSnpliN ot his lime.” 

Thk Swinl‘^' b'ltiires (mi geology for th*' piescnt 
year will he deUvned h) Dr, ]. D Falconer at thr- 
ImiH'iial ('olkge of Stu-mt* and Technology (Royal 
College of Science, Old Building) on Monda}S, 
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Wednesdays, and Frkku beginning on Novenibci 
at 5 '^o. dhere will t'c IwcKe lertiirrs in all on l; 
subjtef of “'Ihe V\’ondr ( '' of (leology.” Admission v 
Luj free. 

i'lax . 1 \\’. llisini)\. C'f the Inguii.il ColKge 

‘s* u n* * .md ]'* ('luiolog\ , ^soiii ii K( n''iiii.;lon , h.is issu' 
iioil.ttioU' to i nuetiug Io Ik; lu Id on ^\Vdnesd.l 
\m\*mbei u, .it the laigineias' Cluh, 3*) Cov’ent' 
Still I, lauidon, W (b, to disi uss llie hcst inetinKl 
lonmiig .in ln''iiiutu*n i>f ( hiniiiil Kngim r rs S 
\ftluir l)ufkham will posiiji, ,,nd will he suppoiti 
h\ 1 * pi { s* id at iv es ot \,irious bi.tiulus ol nulusUi. 
a(li\i(\' * ognate wifli the profes-uui of (luinu 

( hgiiKering. 

ddii sjvih nu'i ring 'd the Optii al Soci* t\ 
Amen* a was lu-ld .d Kotlu‘''I't, X.\., on (fetoher .■ 1 
j;;, aiiil 2 h, md was lonsidiited .m Ihlmholi' 
itumoii.d uueting Ou the first d.iy the pn sid* n; 
Ihof. I lb (b SiHdh.lll. g.l\( .1 hi U f slllM'}^ ot til' 

d*\*-lopm*nt of ojitus, Piof, II (b*.w g.ive .m aci'Oujs 
of 1 1 ( lmlu>ll/'s work Oil the vonsi 1 v at ton r>f rnngj 
Di . I 1 lioland ol his * oidnbuiuMis tr> idiysib 
logual o[)lus, .iiul Biol. Al I. Pupin gii\<' some p(" 
stmal 1 e* ollr ctions of him. I'lub'r the ih.uimansh 
of Ml. P. (k Nulling, ihf‘ icpoits of sixficn sir-' 
iommiiiMs on nom(ncIatm*' .md stand. uds were res'd 
,tnd disi Uss* il I'p to |h(‘ jiresint lime (hi'se repot 
ha\<_ not Ixa n leeihed, hut from llu' ahstimcts ’J 
siMiii of iheiii which ire aNailable it is evident th 
(lu^ will fu *d' I'lipoii.au* ‘D o])lual woilom m th | 

I oimii \ I 

In' tlu fhii*l ii'leiim 1 * poi I of ili*' D* p.u Imeidu'! 
(‘omiudie. on 1 iglds 011 Acliulrs it is icm. irked th.u 
lompItU' * iiimn.diou rd d.i/zK fioui moioi he.idlighl’-' 
is imp! a* 1 u .'.bb , but gl.ue m.iy bi m.den.dly resiricte^ 
Ix'low llu *\* li\(] (d an .idiill obsi 1 vi r apjn oachin.^ 
.1 * .11 lb*' 111 on be.im sliould .ueoulmgK be r* ’ 
sliutcd .IS Hgatds height .ibov*' ground .md .i ma.\ . 
mum .m<] minimum jid* iisitv vjK'iifird .Secondat' 
<httus|d hghi should ))«■ aXo .0 .1 dalilf'. No biinp ei|’ 
luelv (omphiag udh llu ck'ircd eondilioris h.is beeji- 
found Sud.ihlf' icgul.alions permitting the use r? 

<\isiing kunps .ad.i])d d to r* strut light below | 
lieight td li liom (he giound ,uul ditfus*' the ligh- 
me pioposed, hid w oidd lecjmre stalidory authcarity 
(. oinpli.'iiu'*' ^\,^>uld invoh*' c o-c)pt r.dion on the j>art o 
manutru t III ri s ,ind luvmis (d lie.adhghls, whici 
should lu suhmdt* d to .in ap[irOM d auth(»rit\ w iiicl 
might is'Ut' verllfic.iles. No leg.d r« (pinaaiient oi 
mimmum inlensdv exmiv, .uid the (fommittre con 
sid<'i ih It (Ills should not f>e m.idc compulsoi y, bu* 
that in an\ piotieihngs in reg.aid to dangc'rous driv 
ing du(' Hg.iid should he jiaid lo adicjuacv of lights 
Swui'lling iH'adhghts 'hoidd not be permitted, bul 
d<‘\u'es * luddmg llu luam to f)*- tilted downwards t<j 
avoid d.i//le aie j)ei niissibki (>ro\i(lud all headlight* 
«'\ecuic' the same movement. Insjx'ction latnps, foi 
use onl\ wdien (he.- vtdii* b- is at rc'sf, should also bt 
jicrmltled. 

Ini Jounual of the Anuilean .Sixiel) of Naval 
Fngine'crs for August last contaims an interesting 
and well-illustrated article by Comdr. Stanford ,C> 
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r, I’ S.W, on llu' Lrnaxeut sufXT-hi^h pov\ti 
^iniiorK 1 lio sianon viiuaird at llu- mu. ill 

(>* Cmw sixtf v’lT imlrs Suuth-V\rst nt 

Mid till' iiH'nuni.d fabK'i lh.it i( w i>. 

\m! h>i purj)0'a ol onsuiinj^ adi'qii.itf and 
;,ii[)i'd 'Id ansailantii oninnimcntioii f.ndinr- 
II ill. Ann riian l''\]x dition.iry Foik's i n^.iL;t'd 
v^.itUhvsai and llie C«o\»ainntn( ut (in- I mind 
” Th'- yrraNi" pail of jh*' ■-tiiu- 
p a rial, aiiionntinp to '-oinn m.ooo iimi^, w.i^ 
d in Woik wa^ ^tathd .il {'nax 

on M i\ 28, ]<)iS, and llic station was ('oin 
'•I \npioL Ji, J'jao. Amonk tla piiiuipd iti ms 
'(O ,iip thn ( lylp '>1 If-supiK'r! iiiLf sO'i'l loui'is 
in 1 m iplit, ttkinqn'ar in pl,m, plai.il 11, twn 
i!'- pt'v'.s and (owits h< 111^ I V'n ft. .tp u I 
I. a, d'^'ui ion-, < .Ji'h (owni d^^lL;^< d to 

n.d . lioi i/oni,d pull at (li. (op o( ( j ton-, 
iIm di id-wiit^lil o| thr wliola anlcnn.i -\s|Min 

•It'd i‘ il'oni lun- dll, 1 1 .uisn lit 1 iny • <-|mp- 

of iwo fooodvdow all .ik i.nho iians- 
mtoiip!. (, in dii|>li( at. ( ! ii'oiim 1 iou( I )iii my t hn 
. '!■ ,) . 1 , a . 1 • I opi.‘d illiom diHiinlU al (di\il<n 
f' I naioo, iiid D.itnn, and it was damonsti al< d 
I da\< 11 '’^ siyii.il- i >uld h.' Ill ,ti d .11 smlahl\ 
p' d I idio 1 (a i i\ my siilion^ all omi tlm w 01 Id 

i. 1 • 1 oi I of ilip (ouiu'il o! tiip Xotlii-l'isl ( oa-l 
n'loii o( ]'aiym<ai- md slnphmldus (untams 
''' 'ok ni.aln loi pipits icai dm uiy tlm s('-.-ion 
' I 1 h<- ' nyim ( 1 my y.dd ip, d il .p d I0 

^ (' I Iltvska- Ini his paj>r r on Dirsil 

' '' ^t' ill*’ diadii.itns' M'liion awaids lia\n hia 11 

t ' Ihn 11 Ini a papal on I )it's( |- 

' ^al'ililr , lo \|i 1 \[, \lisi( r foi Ips pap< 1 

1' di nyn ol shipdonn ol (In' modt ni taiyo- 
’’ h' ' ^It h- ^ l< Ih I lor a pap( 1 on tlm 

•I ' ^Inps, ,md tn Mi (’ S Dailmy h.i a 

0)1 mini II d-c oinhii-l mn imyiiii’', for mannr pm - 
mdaidisiiinii w 01 h xsa^ < ma yd k all\ pm - 
d'^'niy ihi‘ p (st siosioii 1)\ th. \oil!i-l’m-( (^oast 
I’atii]- I ha I'l Minnil It’cs of fht' assoma- 
^''liointd -nil I ndoi -( (licit d«‘( ision no! to 
d wMh th(' foimiiion ot an . nyincci my .and 
''dnmy ns, mh t s-,. m la I ion , m \ m w of fhi' im- 
dil,' mdnsiiial roiidition- Amony otlk r yifis to 
’''"'ii'on nia\ h(‘ immiinmd one ol ay)/, fiom 
^ 1\. I'd n> (siahh-h a limd Im' (he pio\ision 

' niaial medal 01 pi 1/, m n.Mi)Oi\ ol his latlim , 
a'* 8 ils .a (he conpK'tilion m this (onmilion li.ixe 
h. ( n drt id( d upon. Ii n .d mleiesi n> note 
^ 'd (he Iwidve cntt.mu lni the ipai -t Imlarship, 

I onls lias not v< I nmii u iil.iied , ihis -npphi s i \ 1- 
’d llu hi-llet st.imiiid ol edmalion allaini'd 
' nididaicv | |i< m-inmnin h m hioKmi m w 
nid fills St ssion 1 )\ (It'dmy a shipowmr lo th' 
*'*d' niial (h.iir, and (ii.^ m w j>n -i.l. m, Sir \\dlli.im 
^'dd. , in Im aaldn dfliN.nd on Otlohei iq, m- 
in d ili(' Petal tor t, o-opra at mn lidwiam -hipow m i s, 
d'lnld. Is, and empl.iyes, nur t.nh liyiit m ili« 
viu’ss and il is nor .1 \ii\ lilimi mat my .Jiie i- 
t otht'r roumric'^ are .app.uriitl) just as hadK oil 

ourselves. 
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l.s III- pn f.ue to Fullfiin \n. 1, ot (hn Departrueiu 
ol indii-itu-, Ifoinh.iv, Ml U 1 ) Fell -lafes that 
this 1- th<* iMd ot a st't m- w ha li n 1- pio()ost't] lo 
pnhlish in otd« r tn ni ike iiie pnMi. i,.|a(mleii wilti 
llie ailnilas ot (he It.paina.ll, ,e.,! In pl.i.a in- 
ionnaimn m .1 iniuemein t.'im n (i!. di-po-.il ot 
(hos(‘ wh.) tan make pia.iu d vi-, ,■( ii I la- i- oh- 
\ion-l\ a siep m (he nahi din . ; d 11 ,■ l)i paH- 

meiU Is to t.i' t oiiyi al nkili d oi. (he Iml,, on- w hii‘l» 

h»\(‘ lln a.!\ ,if)|*iaied iMlllelpis \n- I I'ul I toll 

(am jMil- I ,aa! 3 o' i 1 a - ,>i pap. 1 ' mi lialim 
I astMii, imital.d .md t.tna.l 'H:( h\ Ih A \ Ahldnim 
m t oil ilx.nil a .11 with Mi I) M. (i.myuli I h. ii 
-nil- ■.!ilam<,| tieili iiK -I Mm!. .m<l U I- evidiMil (hil 
(In- kind nl wotiv Is (\()i( d ol lliil wlnMi imi-i he 
muh’itdoii III hull I h\ toiiipdeni ni\ » s( lyaioi - il 
ila an,. I nilnid n-opiM-' oi (he .oun(!\ ne t<) h. 
ip[)la d l.t mdiisiiial pmpn-. - If 1- ol (he yieale-( 
mil n si (n ii,,(e (111! (Ill l)ipni(mn( h jettmlh 
open, d A -111 ill deinnll-ll illnll i.aloiN i| Vliaild, iM 
width llu' m.mul.a Uio' ol ta-.in m attoidnue t^ilh 
dll' n-nll- ot iht’se m\«-('yilni- Will h. Miiia'd nui 
nil th. M'lniia ni.il s( al. Ihill.iin N.' j Miiiiams an 
.iMoiml ol Wolk h\ \. I 'Juniei nil the llldls 1(1011 of 
hiKtiiis, III whali i( IS -lu‘’'Sn ih.ii (he whole ol tla^ 
m.iyneslimi ihloiide ittimti.l Ini ..iKoii w.Mviiay eii... 

I .m, d desH-od, he oh( ma.l It out Indi in snm m and 
need lint I M mtpoi ImI, a- 1- H pn s. m (lie i , i-e Mot e- 

oVLi, It apjHais that llu pi u 1 ol liidi.iii salt 

would h( ton-)deiahl\ li -- (hill lli.ii ol (ii. ton lyt^ 
ailal.' Ilidailo (lie \ i-i s di .|(p,ioi- ii Kliiiay- 
liod.i, with whnh this p ipei dial-, iia\< n.iivMl litde 
adenhoii, .ilthfuiyli nMiu .in.d\-e- -.<111 -Imw d),il 
the\ an' tamip.ii .ihh with du Su.is-Uni d. posits m 
we.illh of m.iterird, iind (hat, il pn.p.ih woiKetl, they 
couM rtndei huli.i 'a ll-suj)poM my so ha as polasiy 
l)ioimne, .md maym smm salts ue tout Mia d h !■> 
du-nloie wehorm; ijt w s to lu .r ill, it din mint of 
.we.illh Is .11 letiyih heiny in\ < st lyaied, md (li.it swine, 

.tl least, fd (he n t onUUM U I 1 1 lods oj (he ( helllit.d 
SeiviMs ('onmmitt' an leMoiiiy .i((miii(iii 

( >i spi I lal mitiest it) stndMils ol plan plusioloyy 
IS die ntend) nsia d tint. dim iil ol the sM.iion i>n 
ill* dioti-, of m\e-iuytimn ol da luiuiioin nl dit' iilam- 
< M yanism f.>i imny ,\ hie ill my t i , 1 m! 1 1 . It j , ot the 
“ I l.mdhm li (it I hudoynt hep At h. il spa ( hod. p ttjited 
hv I )i F Ahdflhald'P, ol lla!!t> I puiisil\, 'I he 
,mdi(»r, V'lktoi (k.tle, ol Nuim.t, de.ds widi the fol~ 
It/wlny splijetls the ph\ sic o-t la mu il m ilv sis of 
da i)l.im-c<ll, (he drlei inm.ilaui o! pM 1 1 leahilil \ iti 
pl.tnt-i (dls , use nl adsotp(a)p and (.tpill.aiix lor hio. 

I lamu at ,m.d\-is, nal nie.i-nn iiapi ol da |)nt('es-. - 
ol mo\»nanl ot y.is .md w.jUi in die plaiiUni y amin 
Wiiious im thods of e\j)( Milan! .ue d. -m iI.mI .aaf 
illinl I .i( ions ,ti< yivtn ol tla ai.jMi al u- .mpl.e.id 

Mr \V |i vk, ol fuilm, h.i- n-ne,! a Im n| a re 
uimlc.ihN* (oIImIioU ol hnimi'.il vnih^, . . I luiny 
alloyeda r 13, <)oo hand-M .lom .'.I pi tie-, wl". h Im oIIm'- 
foi s.de .ts .1 whole lo the Inyhesl hiddm Miniilii no 
s.itishnc loi \ oiler fnr the wlml.-h.' ni.t\Mi, oihis f.m 
‘iinyle woiks nnv he ton-i.le,ed I he .nlleiimn im 
eludes surne of the hn<*st .md i.uest itlus!tat(d work- 
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oil bo(-'iny, Si-itiE' of (fu-in aic uniquo, (ho qilatos 
hoinj.', < oj)!^^ <'f tlu' orq^m.il k>ik >, v\i'i'i(<<l b'. Iv 
Siitilii/), ,'i(i } limp,. (Man [aiiiiti I , wlido i)i» i<-\( is 
f \ p« \v 1 1 1 i < n 1 Ills Is I li< t ,(s(' u 1 1 h Sil>f 1 )< - rp 's " 1 lot ,1 
(ira'ia," (iio <)^’^> pfaits of wlmh i)a\»‘ hr. n roir.ovn, 
/ij)|).ironi U '.v itii r\(ia«n(!iii.it ^ siu(tvs, foriluyan df- 

s'cnlad .O' Im i!ip mi-i» .itimii' 1)1 m (hose (d iho 

otipin.il isso. , ili( iiKtit'- <i{ Almh .no u<ll imioAit 
.■^nvot.d of l.ntjiiin’s t.no uoiks .iro in* IndotJ m tlio 
(C)I!<((Ion, ,iinoii'[''( ill' lit Im nip his ' Ihnlus Hol.nii- 
ru‘i \'iii<iol)oM< imis,” ' j I'l-t.i Vii^rii n .uid “ ftont >• 

{’Inidninm Iv.niDMitii ” d In to is ,iko .1 1 t.iiijifolo sol 
of W. ( I f 1 III I i I ro'ilinriion ■. I’lpiis,” \\ ddsU-iii .nnl 
K-itadiol’s • 1 )i -> M'li toni s <( h^.iios ri.ml.ouiu R.uio- 

Uini llnnisnii," Rt n In nh.n h 's ‘ 1 1 oiiopt .ijiln.i 
RolaiiK I," mil hoiK' j-loi.o (ntinmK.t <1 Ihl' 

vt'lic.i',” I ipmion-. \ "hipmos d* l,i l‘|n;« di s IRjo- 

tioos,*’ .Old \\( mm Hills I’li’. l.milm/ m oiiopi .ipht.t " 

In S( I'm 0 / ' / / no M s ( \ o () .' ) Mr. 1 * W I* In 1 1 1 1 \ , 
in .'in .ninlt "n ” Somo lIIolopK .il I'JImK of ilio 
'lulls,'’ d' ( iis'os llu M ins( cnioiK ( s uhiili tulos and 
lid.il .Kimii !i,i\< li.id on ilii lih ot the s* i-s}kmis. 
I'ho iliLindnnii of stdoiii,n\ oi fixid loinis ,nid ilia 
widispii id oi out Milo of (ho plu lUnnonon of slomo- 
l.iNis .imoiiL' In o s\\ miniinp spii i< s .no tt.uisl to llu 
diri ( I .11 lion of \\ ivo imp t( t Ril«i<nC'' t<* sn< ii 
sCMidmn.n mo .miin.d-. .is Inpi.i, itil.iin sp^-l^ios ol I.it- 
tfU'ina, Ihipns, ,md Ih t lophth.dmus, is ni.ulo lo shou 
tlmt ilu' popiiI.iiUMi >f tlio l.uid (tom llu so.t look 
pl;u'(' 7 'ii/ dm slmio .is \\ i !1 ,\s 1)3 \v.i\ ol tlio n\oss, 
.md il is siippi s|( d ilini dio d.uK md iiioiitlih i li.mpi s 
In tid.d h M'l. In pioihump alli i n.it inp fHiii.alm .and 
toiM'shinl londitioiis, undo ilu slmi< /ono ,in othi 
li\o In Idpo l'<t\\i(n dm l.nul .md Itu son, .md pi <> 
vidud tho opp)niuni!\ lot m.iiiii< .mmi.ds to atloinpi 
flic ('ofujiu st ol till' kind 1 lu' ( .is( ot (’oinohtta is 
qitolod to slmn di.it tho d.nls iludmi ol tlio tid<s 
h.is ini(»os< (1 .1 [))tiodi(it\ upon llu hilioiovir of 

slu'^ru foinis uluih iiiuls to Ixtoinu impiossod on t)u' 
nnini.d' .md lo ptisisl nlit i tlu ii nnio\.il lioin tid.il 
Intliuiui' riu mi ii.olnnp < on^t c|ni tu < s of such .m 
oft I't oil mima! kOi.oioui .n< snppi stod i.iilui lli.m 
insislml on 

In a p'd"i m dn /’/nkno/'/o.at/ \/np,/„/n) foi S( piont- 
bi I Ih s ! )oi ( .di\ \\ I iiu li .md f I .(I old 1 1 II n \ s dis( iu 3 s 
s('»mo of il;o Innd mn ni.il pim(.i[)l(s of siKniilu infor- 
ont'f 1 hm .issuiiK ib.n s(U)itirio ma.nnunls miisf 
roiitoim lo dit mbs id puto lopm .m iss^^nnplion 
N\ hit, h, of I oiM s( , 1-, |,y 1,0 iru .nts unl \ < i snil\ ulniii li d. 
'['lu \ dun m.iui). wh.ii (ondilioiis must ])o Inllllk'd 
ill oinIm ili.ii I i>i opi isitioii sli ill hn\o .1 rmito pi ob- 
ahilit) )[ linih is tin losult of impitu.d viiilu ition, 
(he ttrni “probibilii\ '' boinp itsi d m a sotiso uliirh 
ihoy lia\r oNpomnk d in piovions p.apor (/'/;// Map , 
ncCfinbt I . loiof I lu \ MMuliulo ih.n if dl possiblo 
forms t>f dm l.iw .nt> ( qii.dh piob.ihlo II /irtmi, thon 
no .mioniil ot Mnpiiu.d Aiiilu.it'on i m ( stnfihsli ,i 
hnito piob,d>iiii\ m l.nina ol ono ! u\ r.allmr ih.m 
.uU)lhor. In oubr tli.n .i timio piob.dn!it\ ni-t\ bi 
ustaMlslu d it is n<u'ss,ii\ lli.it dm tkiss of possiblo 
laws sliiHild form a w t lRoi di i od siji(s In whioli uadi 
Kami is nior»' prohahic o prion than its predccu.ssor, 
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and that (he }>i oi.abilnius of (his dtss form a con- 

voip.nt sorus. d lu supposition th.it d.is nuccssitry 
oondiliofi for \.ilid s, niiKla mfoono m luHtlb'd iS 


cquiv.ib'id lo tJio 

plu if \ ” I hits, 

found.uions of 
( onrliisiotis as a 
but I li.n I < suit d 


Hinds' ion of - 
ido most of 
I lOiu < . \ 

: < sill! of \. I \ 

)( s lua (!< n II 


)o 


nuaplu of sinm 

who discuss (he 
It vci\ fainili.ar 
.ii( d .a puiiK’nts. 
iho \ aluc or (he 


mf< I <'s( of tlu tr mumi u s 

'I'lir firoonwidi oI>s(i\ nions 
from Ottolnr, lu-o, (o s 
it! as tho fot.il t.did.dl, 
)f tlu luum.d lot dio 1,0 
siii.dR "I anmnnt on 10 
•i io<l. tim no\t SI n dk st 
• ■I , to Soi>n mix r . 


'>• kf 

IMlt ( 

IS lllo 

nip [ H 

()('loh 


I 


ot (to por ( out 


of tlu 


f,,t [In i\\ t J\o months 
p n 1 n k I I , I n - i . k ' ^ 

wkali IS onl\ 51 pur 
I \< ais. dhis 
1, loiitspond- 
[t.iiM'iilv from 
I) dm f.iil \v.4S 
1*01 ibtuiunry 
ft om ( ’>1 lolmt . i.'sbt. to 
r , , Ml of llu Imndi ed- 
b( . n hi low tlm .avrr.ipc 
months d'his is (hr 


l hundit 
oi<i foi 

b» mp a 
S ,,s, w h 
not m li 


dlls \\,is fodowid 1)3 1(17-1 

S( picmimr. iSo |. 33 hu h is (>n 
3 <mr I loM n.al llu t . 1 in f.d 1 I1.1 
in c.m li of I Im kmi thirl 1 < 1 
lonpusl dr\ puiloil in tlm kot lanuiod its 3 \ilh 

llu' sinplu oNttphon of fifiitn nmndis from \03rm- 
lu'r, to l.imi.nv dm mp whit'h hum tlu- 

r.iltif.ill foi the iwiKi months fioin NoMiukot, 
loOctohtr, I.S^;, rcpisiMid ^'idv m c() in ()(!o 1 )M is 
iis>i,dlv tlm \\(lhs( mnndi of tlm voir, but lido ^uar 
it bad .a ddua. lU'V t>f moin lhan i\ in Dilfuinu 

wi'.itiur conditions pimmkd m di' « n 1 \ md kiltui 
liaKus ol ()(foh(a-; tlu timi li.df ot tlm nioiub ox. 
put u nrcd suinmur 33 1 .u h 
li dl lliu w ' .itlu I w .IS 
<1 i\ ft oiu Ot (o)h I 1 to 
nu m d nl\ • \i i ss 031 


vS lulu 


dm latiur 
(ooka ,md k ss siinm. kkioh 
r s 33 ,is d)noi m.illv 33 ,a in . th 
1 hu 1 u ii m il w .is 1 o 1' , 1 h 


^ k' on ( )( tob( T .md i lu i 


kcin,, 

33 ith .ni ( M ( ss i 

of stnisliinc .1' 

1 33.1s mi houis, 

norm 1! for tlu i'. 1 


pru.ilcst . 

3 \ < 1 1 ( ipht da\ 

llu ilnr.ilioii 
Oltohd 1 to 
moiu th.m llu 

I'm l)<‘p.iri mml ol f omnuoi, Ruita 
fkitds, \V isliiiipion, Ills issiu d Siuntihr 
m(), (nlidi'il, ■ Ih I'p.u .atmn of (i.d.mtosc” ()33lnp Jto 
(lu- dcm.nuf m.idc 1)3 li.mli i io].>pisis foi p.dai fosc at ji.f 


I 1 ^ )-' ( -1 nua '( . 

( il I (’1133 u h ti oi‘!n 
I’JiK'li is [ houi'js 
ol( month 

id SmJ'am 
aprr Nd|0. 


its d<'ii\.iti 3 u 
prt i).u mp dll 

of l.lUtOsi' 


a ( om't'iiiunt nuihod is dcst'tihcd fqLr 
i>mponnd tiom kuiosc ()iu‘ kilopi.m n 
s h3(iiol3scd 1)3 hoihiip lor two hours 3vil,ih 
j ;; hires of w.Uei .md yo pi. mis of sul])huiir .ai • 
khu solution is luuir.ihsul with h.uium carhonalt^^N 
hiteiod, and ) oiU eth 1 1 1 • d I'lm p.d.ictOsc q S 
C! vst.illist'd fioin tilt' Ksnhmp s\ mp l)\ tlu' .tddilioi, 1 
of a iui\iure of oiU' j),ui ol (i!i\I .and t\ 3 o p.uts 0 | f 
iiu'thvl .ikoho! riu Muld of (rude supar is .d) 03 i)t 
jy pit- c«aii. ol the kufos.' taken. 1 lu^ palactose ils 
pn, tiled 1 ) 3 - lOiui'iih.atinp to 75; ))er cent, of (okMI 
solids, undta' dimmislu'd ]>r(. Nsutes, a 25 fx-r •''("■’'U* 
solution to V3hmh a little placial .art fir and ip 
.iddcd 1 he mittri.al is w .armed to 6070^, Irmmp 
jeired to .1 h(‘.d<ei, .md nS pm ('em .ikoliol adrkafl 

fo satur.ition \ftct st.mdinp o\‘ernIpht the ei 3 stalls 
are filtered, 33ash(uJ, and diieck | 

'rnr. presldr ntlal address delivered by Mr. G. Wj- 
I Watson on Octobf*r 12 bast, at the limtitution cyf 
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Automobile Knj^inoors cIcmIs with the '•ubjrct of indu^- 
tri.ll standardi''rition. A litiir st.ind.ii ih''.t(ii>ii li.ui 
acc'onijilisln d siihsct^u* m lo init). hut (he \t'ai 
0)14 tnund us 111 ,1 < oitdii iitn uf p.uii.il imiM^tuu < . 

, 111(1 (lie t'On 1 j)( eUMi I .('.SI miM(M s ' ’ 111 AmI( 1 u a 

th> ir ojipoi (unity tor r^alpl^e .i 1^], liaisest. 
oper.iliiin m this .uui otlu i iii ui. j w uh a \ ie\\ the 

re-ostal)iis]iiiicuI of tiaik is ui’d* m at llu' pit soil 

finio. Ihlluilo Ihilish indusir\ has l)(an nioie or 
h*'*. indilh M 111 1(1 (lit' (.pi( '.(ioi) ol suindaidis ukmi ; mam 
d(it.(.(((is halt' hetii, aiui snH apalln he ni the 

mattei , and volt' inoiiey li>r si andai disatioii iiittie in 
the spirit of ehaiil) tioiiations than as mallei s ui 
impetlaiit hiisim ss \lt Walson ('unsidns u wtmld 
be hc"! lor Ihilish niakt'rs Ut ( orit'ciili ale on the 

s! (Ildar dl>al K»u of utiiimoiiK apjiluahh' d( tads raiher 
him to alltiiipt to pioduii \ihults alike m all pai- 
iiLulais. Ahtoad tlieii' will alwaxs h. (ouiiil an aj>- 
puaiahle pen'entape of dislindixt Hr il ish-himt t am 
(UXUL'd hx disctiriiirmhng usi'm Slandar disai ion m 
haii^n ('oiiniru's is makinjy J^ieal slinks, mdt eii, 

theit me now standards ((mmiitltis in tlinhi'n 
dilliient counliies \ Slandaids { ommiKet (.| (jii- 


3^9 


a^o, and in 
■Is and had 

ptopie-s 

M I ssus 11 1 \ . 1 ,1 w Is \ \ I . til, 111), ha ve just 

issiK (t I hs( id addition- (o ila n \hdi( d nul Ni u'ntific 
( iteulahne Lihiai v h»! lh< months Inh Si pienilier. 

I ht talalo^iK' should he ol s/ i v n lo ili -indi'iils of 
SI lein I , whtilut siihsiiihtis !t. the hhiai'. (i| 'lat. 

NIissKs (il'Iv'MX \\l> |\IKS(»\ will pilhlish 

the \ilnial llis(i.t\ and I'hxsu.d lialniis nt liu- 
t amnx Isl.nuU J'ln u kauna, I'loi i, .md tuokipiinl 

I oimatioi) ” I In woik, xxhuli xxill ilhisli it. d hv 

I I pt odm I ii »n s o| phi »( op.i aph s ami mips, will dr 1 1 
ispttiillx x'lih lilt oimllit'lopv ol (he is! iiitis 

\\ 1 haxt It ( ( i\ I'.l I ( (tp\ of a si). 11 I j),ip, I ( )|) 

( on I 1 if loll, ’ ' h\ \i| tmldhii.;, honi (lie Auisk 

Mall matisk I-iainniy- ,S|{mI|ii I he p ipei (xxiilleit 
in I'lirdish) iiduis. s (ht‘ dixt'iittiil ikhmiioiu of coi - 
lelalion dial ha\< In i n pixt'i, and siu.’jesls lautions 
IS (c mil I pn ' al n 11, hui (lit'n dots aui ijipt ar to he 

mm li mixili' in iln \ n w s .il wlmh m txpositii.n is 

. MX ( n 
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mail .Indusiix w i.^ iormi.| (Iiik- x^ats 
I two \iais had is-ued n>e -:mdaid stmt 
{ mint than pm in 


Our Astronomical Column. 


I in \o\iMiiiK Miiii>i<s Ml, \\ h Dt'niinyL; 

i he shoxx ( I ol heonids is <hi(' al (lit middle 
of Noxtmhei, amt ihouMt ihe paniii nnm'i of ih*' 
stn'cim is imw n 1 p,, .1 disi an e fioni llu t'ailli 

(appioaihine us liaiii ne.n (he oihit td I lamis) ihi'ie 
'■mII (dohahlx hi a lokiahlx achxi < aliilnlioii ol 
im.'let >1 s 

t )hst 1 \ a I loi 1 s ill p.isf \e,j|s h.ot' j)lo\(d itial (ei- 
tain siiliofis ol iht' idlip'-e an inon' in h in melt'ois 
ihan oiliMs, so (hat if Wt assnim a piiiod of ahoiil 
lhi(i\-lhni xeats lor all poilioiis o| the sin'ani, lilt' 
displax (d Noxeinlui 14, iSSS, ouphi now lo he n'- 

pi'ided Ihe show ei of dial \<mi was not of xiiv 
spei ial charmlei, Imt il w is tank < oiispit uoiis, ,nid 

Imnishid sonic lar^i' tinh.dls |[ w.is, m f.ul, ( on- 
'hliiatilx moM' s|iikin}4 dim an ordiiiiix niiiin ol 
1 i on ids when I < m pel's c onn t is hii 1 1 mox < d 1 1 oin 
p I llu lion 

1 h(' Im'sI Mine for rthscixalioii this \e,n will lx (he 
m.imiiip of dll lyih, Ijnl uidordmah !\ ilieit will hi 1 
full mooli III du skx', so (h.il (tnix’ the Iniohler meteors 
will he xlsihlf llowexi'r, the meinht'is ot tht- Leonid 
sirt'ani UsiialL supfilx a numhet ot sjtlendid ohjetts, 

and lok'i ihk hiiL;hl nu'teors aie unite a eoinnioii 
featiiie 1 hoUr;h iht' ((mditions alhatnir; this xeai’s 
ri'tmn aie not ihen'fon' fax otii .ihh . the ('xeiit sliould 
hi’ iMielulk Wan tied, for if is impoiiani to attumii- 
late exidenee as to the xisihh' tharatter of iht' ainina! 
displ.n s 

Lir.iir 01 Till' Nnaii Skx ,s,iMi/ni of Otiohci 1 
ei»ntains .m nrluk h\ Ih-ot, ('hailes Lain v on the 
luminosity of the nij^lu ,^kv. I’lid. Fahn dist imscs 
xvlu’lher or not this hnniriosilx can lu' atfiihuted to 
an unre^oked hark'ifroiind of fninf sfais. In this 
Lonneetion lie insists on the importani’e of (’oma ti- 
trating aflentinn on somo sm.iH s* N i N-d an i .md 
rfeterminin^ how m.mx siars of I'ach magnitude at(‘ 
pn'soiU, willi a view of I'xti .ij)ol itiou to si.ars Ix’Iovv 
Ihe joth magnitude, wliieh cannot l>e deter ted by 
existing teleseoprx. The luminositx of the general 
background of this are.a shou’d be ob.served connir* 
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1 1 111 k 1 1 , n (ppi II s pi oh, tbit , ' 
.(II nhuit I he iM nei ,d illumm.ii K 'ii 
11 woukl hi n.iiui ,d lo l.dl h.w k o 
se.tilei ( ■! liy.lil i h.il da hphl t a 


( iiiiiwi pt Misihlx 
mil ( -olv ( d slai s, 
ll.i h\ p' idii'sis of 
h< dn. to siKii |tu'- 


mp te, e ,s. ou> III. Kill .ippt.iis impiohd'k' in vii’x< 
ol Fold K.ixleigh’s leeiiil ohsei \ ,il ion s on ili*' eolour 
.md slate of pol.uisalion ol the lieht ol lie lUphl skx. 

If m.ix , howi'Mi, he s( iiitied In imnniini niatfiaa 
dll'’ aitule (omlud'"' le' lei' M m e to ihi auroia ab 
I’onltilail inp in si>im i nes to (In' hphi o| die nigllt 

skv 

1 >tu INI- M IONS ni nil MiIKX \V \X f)l V (alOS), of 
Il.imburg Ihiixi'isiix, has proilmid a Loifiil series of 
repieseni.il ions ol (he Milkw W’ae as d( lini'aled by 
V. moils asti onoiiK'i s. p.nik fiorn xisii.d stud) and 
p.irik fioiii [ihotogi .ijihs [dll' woik of lleis, (lould, 
L.istoi), Ho(d(luk(t, .md llou/e.m his .all been re- 
duied by jiliotogi -'phx to ,i loinnioii si ,ik-, wdiii li is 
soinewlial small, Imt sulliiuni to show all the infi- ' 
poitani fi'.Uures. ddien* is also ,i new didmeation 
made by l)t. (ioos himself from photoptaphs by Prof, 
,M.i\ W'olf, w lio 1 onh ihvites ,m intiodmlioii in which 
In' points mil tliat pholopiajliy is imompai.ihly more 
i.ijiid ,m<! imuimeiit than visual work, but that it 
has (iilliruliies of its own, ,is no lens eoxeimg a large 
lii'Id will gixe images of tlu' sanu' ih.muti'r on all 
ji.uts of the plaii'; it is thus f.isx' to di.iw f.dlaeioUS 
(ondusions .IS to till’ rel.itive luiglifncss ixf diflerent 
n gums Ihe exposures lasti'd fiom lime to lour 
hoiii v, .md st.usxiown to tlu' Ihirli'i nth magnitude are 
sttowiioii till neg.ilixes, d he tept odm I lolls w ( re made 
hx li.im! from the neg.itnrs and llien n dm ed liv 
phologi .i[>li\ ! hi'X sliow .1 huge amount of inm- 

plitaled sirmime, including niaru of tie' datk rifts 
wliicli max be due (o opaque madei LmupafisOfi 
of the (lillerent authmilii's rexr-rds manv dilleienccs. 
Uox'ddirker shows some faint outking streamers, 
which are absent from llou/e.ni .md shoi (er and 
fainter on the Wolf pictures Dr. (mos suggests that 
' I'oloiir-differenccs may cxpl.iin some of these dis- 
; cordary:e^. 
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"IMII' I 1 ) Ann* si 
-* ■•■llh 1 ) 1^0 


I nl mmI ft .1 
,.t u> 


I'l I) ,t' < 11, (#ri ill' ( M\*‘s ( tMitnljiiljoH'- 

K1 (<l) (t)' wt sL iridi'. kId.iK in r<!ui 

'<» I I N.), l•^ Il'M '.U \' < 11 (M 'm( -(>1(1111(11-' 111 


(I ( i< nliln w '(rk(“i it 

nnlv 't.itKMi in till’ \v(jrld 

’ \ )i( I ( n is I )i (S', it til 1111 ( 1 ' r 
, ' I ' I A ( I li .({Icijn, 1 1 ( 1 . •( ill- 












l’ 1 < ) 111 ' \ I I I I tilt''. Ii ( \ (Ml, \ ’ I h ( ((( t' III I , I II t fv |('( r(;;i, lIlK 1 , 11(1 

II I ' 'll. ' 111- I i VI . ' (111 (-1 1 li' f(l I'c 11. 0/ J ' I mil y Iiw-.ill ,ltcei' (iiii Ik 

lu ' !'> ( ,it I \ I'lil I \|)( t nil' nl.il SI K iiiiiK' in\('sti(^i(t(vns. 

In iSi).s ih( pH',' 111 (liHiloi, \li ^l(>tl(^ I’. 
Poisilii, I (n Ills iituiii liotu 111 ( \ ()(-(lil ion nmlot 

th' l.di Ik 1 \ ( \ Stiiiivtiiip, lo whuh bn 

w.is >iii ii'lii (1 (s liot mist, iii.idi nn uiisu( ( ''sslnl 
rificrn]>i to iniliii c lli'‘ l>.imsli (.oHrmmiu to (si.ih- 
lish ,1 si.iiK'n in ( ’ll ( ('iiinnd. Soim \i.iis l.m 1 inmis 
W I'M’ ( '! it I IIK <i ( n )in pu \ .1 1 ( s( (tin ( s, 1 liK ll\ j 1 oin Ml. 
A. lloKU, ot ( opcnii 1^1 m and ^ll I’oisild, wiili the 
assistniK ( ('t two n.iiiisfi «.ii(>(ni(is and sonu n ni\< 

lal10i.11 t'l s, Iml laii^ro with his dwn 
bands, Indli tin pH sent station md , 

((■sfatdish. I ! Iiiiiisi ll 1 in I ( m hiofi 

rim < (0\ ( I f imiMil at ( 'IK (' look' ( (\ I t I 

t h(' slat toll, with Mi Foi sRd .is 

dii t\ loi , and m.idr in annn.d i^i nit 
of I oa '(>( ) k 1 oi 11 n to I o\ ( I ali <- \|>( n '< s, 

I lu iiK li 1 ',' I 1 m‘ di 1 (A I ( -I 's st ipi n(i I hi' 

dll ( ( t( 'I h 'I (.ill nland. .it pi t s( rif Mr j 

naiH', i.iid h Its' n an oll'i lal who, 
nridci till 


1 ' ' (1 - ( X ( in i( n s 1 h 1 ! I s ti J n r hi a s \\ hi 'S( w 01 L d' ah 
idij< ( ts hiMiinp npiiii .vrrtii prolihifis will dr> 
to s('i, n, ii\ siMhlinp if'i'ilnts lo thi' dm < 
\i ,'.r lilt' mnn huilthn^ is a laid*' ni hslioj), 

III .diai'iit siH' nil j.H>\id(s an .ihuiuianl >npl' 

( \( ( llani w ,i!( I 1 lie sr.nion is 

, 111 pl.K la! s.nid .K llu' foot oi 
I , .inidcd iinimni '1 k' of dm iss 
j on tfiH pair of ih( (.oast forn 

I footlnljs 111 fiont (d tiic- Rr 

* hasall II (lilts 1 Hiiip to a lli 1(4} 

j inon^ flian jooo ft (h'id. j) Oi 

j St a w a i d ''!(]<■ Ih<‘ station f.u'cs I 

(hi;;. 2 ] In'i h ha\(‘ slianik'd on 
slioin .dti r diilfina aiaoss fh(’ 
|H< Ironi lh( iaip-' (.ik’('hsh,i\ 11 u(‘'l|i 
I III in. mi ohjai ts Ml I'orslld 
in \ 1 ' in lonndinp tlii' station ' 
to pii>\idn a has( for a 

troni whiili to 

lh(' f niiM .ind llor i of a p.nliiul 

piriiinnl.d \'Oik, both hiolodi* -'tl 
hai.i, uiL .,1 ' . I hi inn al 1 1 w oiild hi (Idin nil to 
>1 n"i , ;iu,,r sinrahit' p!.n r as a trail 

St bool lot limn ' ho w mh to (jii, 
h( m ( k< s ','1 Xiitn (\pioiation, is m winter 
oi.diis Is paituulaih will 'iliiatid tor sli (lp;ind 
.Isi-inp 1 he 'tatioii’s moloi boat is ,i\ ad, ihh.' 
■xpiditioiis and foi tnaiim inv < 'Mi; il lom-, while 
,hoil(i II, ps, (spiiialK to phuts wlicH till' .inclioi 
s had, Msnois (^\[ hue 1 iiimak pi lon^ nai-l'mioi 


sis i-iiip 1 he ' t a 1 1011 s 
<'\p< dll K 'Us . 111(1 foi nv 
shot Im li (ps, « spi I lallv 

is had, \ isHoi s ( ,111 hll f 
still ho,\l 1 

Sin(( inoS then Ihim 
si 1! ion fi oin I k nmai Is 
land . and Xiin 1 a i, w 1 


foui r* » II \ isii('i s to 
! ( 1 1 . ( J ( n 1 1 1 1 1 \ ^ w 1 1 / 

( 1 ( 'idl'd till r r sf 


till' assist la. 


( iO ( III md allairs, has 
a it, 'imnission i om- 
s' n nt 111 nn n lo ad\ mi' 
ri I s I oMin I t( d w iil> till 


L\ 1 k'2 


iiim oil id III n ri I s ( omn 1 n d w n 1 > tin ' ' . ..A .. . .....Ali’ '' 

stalion ' - ■ ’ 

fill' station H ihoni i km from — — 

a ro.id. |)i(ikil>!( the hist to, id 111 r 

GiiM'idand, m nh la Mi Poisdd. 

I h<' s t al i( 111 ( on s| si X (if a ’,\ i I I-hu i 1 1 1 k. . - View fiani t lir Ar^ tn. o 1 tiun I ' < her;;' v| t \ .do H „ I'lc Ik .-i? h of Dia o Pay 

and oxtepf lonaih waini wooden 

honsr oi two stoiKs ippiovimali I\ .a) h\ lo nmln's w((ks or montlis, and main ollmrs for short 

in plan < )n ilm eHiuiul llooi ihiin is a w'l I hot] nipped pi i iods. f'oitv senmirn papem n,i w 01 k done 

labor, lion .md i d n k looin, a hln.m loin.nmnk the st.nion or dealing wnh m.ilettal lolUeted in t 

about 5;>oo hooks .mil paiiijdih'fs, .md an mviadletit neirthhourhofxi havo hem puhlislied, and of the 

Inihaiiiim of .\retu' and some ,\[])ino jdants, and twi ntv-hve are hy the dnactor. 

living roi)ms: on the hist floor are two j^ixid bed- As Or^f^nland occupies an exceptional position as 
Hionis lor \lsitor.s and a workroom. The Ubtury^e- “closed” country, it is necessary for all forcignci 
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llsi^ for D.incs not ((li'ioallv lunnecteti witli (tmcn- 
Hncl, 10 ohiain |H‘innssu>!i in-in the Daiiish (jo\eri)- 
[itiU to j|;o [lieit.. Hnli^h appln ini'. ''hi_)uki ''iibiml 

fVOiiina lulalhin^ ihnnijji lii- lonu;;) <>l1ut .i:ul 
})ecily tlu |Jiitpi!v( cf (Ik ii I hen i" ii 

lO (' < Ki'ikine, il lie -.i aeiit, me! i^'t houii .nul 

ih( ( h ina 1^ a! oi'h 0 ivit>n<ii a do 

h(' ( jr(-( al.iiul eli'.ita: jv .(i ( . >. ^ihle n. •'lap', 

biemi (la Jallei p n I <•: .M i\ :«► (ia i nd id pa in).* i . 

P)L 1 ( ehn iiii^ ihal mjim tiaii aie U'.ii.di', ouh ( w < • nppor- 

(umiii'. id (liKit UMiniiUon uilh < I'pfiih ii;i a 

'Hie (iiK'ilm an ahal man |oi ilio pi'Siiam, he 
1'! f^eiit I ill\ arknow ledpi d la lx :!a h idnm, autla'iiii 
not oiih on dll ntlnial !n'lai\ id \\ i >.! (at inland, 
fiut <->11 l lie ! ’ i '•i 1 »i \ ( il I s]. 11 la ' I n 1 1 III I . .iiiil la i ^ alw a\ . 

Willing nni e-v( 1 \ ( elK m jdaii hi' knuwltd;;. and ih' 

result^ uf iiK wkU' expiiunei ,a the eh'pn'al id 
fellow -w (-'i kiM''. 

t i It was iu\ jni\ik| 4 i dn' viinina • , ni eompaiu wnli 
di . I\. le. Hull I nin, i>t si h din k ( 'all( ^ ( 'anihnd;^( , 
o spend some wiek., a! I h* \u(h •'latu'in and I 
annot ^ pi ale ti-o hiehl\ oi ihe ha-'pe ihi\ md 
L'Hiililie a"islan(i a ha h we niiiviel I ntoi- 
una(( h lar lla i al'i id it'e.iuh, lil- diKitoi has 
pe, p.iul ,i"i',:,in! n> Mhi\i lii'H id nun h uf ila 
ri >iit int w oi k of ’ill -s! a Mue w j i g 1 1 1 1 1 1 ki ^ 'I 1 ion , m 
load-' inlu ill! lea- .a.nld-le loi in\ < 'I i.., ii i- -ii' ei ins 
r>^^ II 'pel 1 il tn M", ( )ia oi I in dii et !oi s voii'. Ml h i Imp 

I’ursild, h' > o nul o!d\ i k' i ii n ii in ah a , hni aKu is 
[tide to sp( ik lla }{skinam l.inpu ■ a wnh t .isi . look 
P' fur a w I e’k' 's 1 1 ip in 1 la 'ki I lun s 1 1 .oiumhoat to son a 
localda-s ivlaai we wmlad to i-dhit hwsil pi mis 
Our iidii'iion Was fu i-Miin to (uHlIiavn m liiia tui 
tla kinek \isi( hi toll \is|inie ai.-ii iinude pi a i s, 
hui lla fiiiak'inp of iln liou's 'htli ind a spill of 
had wi.ilher lendend this im]>os->ihli . .md Ihn atemed 
I oUsK (oniiirfiii wuh-m siihs- .]ui in plans Mi 


J'or.^ikl .at fHU'f appia>:u bed the Director foi (IrOiMt' 
land will) .Ktonipained tla i\u\al j>.ni\, and Jie veiy 

kiiidK pi. aid ,il out dn.jios.d !oi ,i nioiitli's liip lii> 
ollii lal moli>i'!>oil m ,u i ot ^,in(iO'it\ loi w lucll if 
is lidltciiil .ivIeL|u.iltd\ lo ,\pi.s'^ aa\ pi Uitiuii 

lla paidiui.iiK t.oomahle iluiMia loiulUions iit 
lla (loiih.iMi dtsiint h.iM pn-diaiti tu loipiionall) 
iiili .nul eaiied lloi i, uulmlim; st\,ial ^ouMnin (yjH.‘s 
nol Ionia) ihawlaii m Nexlli (n-tnloial llaii is a 
li P- nd ihai Disio Isi.ind onee l,i\ miah luiilai 'Otilli, 
md .is il was an oksiaele lo iiaeipUa-n a hunter 
lowed )I hi Iniu! Ills ka\ak le' ils pii'in! po'ihoii. 

Ml. I’oi sdd has 1 ikt n slips to pioliit ih. eepila* 
lion 111 the iiimiiell.ili i aiplih- mi hood --! lla lation 
I'ld al I'aiph 'lim.m '.s llaihoui, la n lla w nni 'pimps, 
ol w hu h I hei e .11 e St \ I I .d e>n lla mhkIi i o.i'l id I toi o, 
h\ puitmp lip notuis in (la liskmio h npn ip< .iskuip, 
(he naliMs to .il-si.un itoin eplitjnip jiu 1 ot eok 
It I imp jdanls loi l-md within n i lain jiioUiied .neas 
I i''ipK s( w ha h Is .ill Host m\ n lahU 1 1 sp- i led, 

111 -' Danish (toMinnanl h\ olla i i!I\ .alojilmp tla* 
\n(a slaiion showid iK .ippi i i ml ion -d lla loie- 
siplil .md dell 1 miiMi a >11 ol Mi roi'ild, .md Vei an 
e\ainpl( (o ollai imlanis po'sfSsiiip iiiiiioii wilhin 
ihe Areiii ('ink. ( )n< m.o miiIum lo expii's, lh<' 
hope (h i( tla Si lie will SI I iis wa\ lo iiji n ase the 
vain- <tl ihis pioia<i siaiioii h\ aiipniiiilmp ila .iiinual 
pi. ml siillMienl!\ lo |wovnl. an a-li ipiale slipuid lor 
ilii’ liiiiiioi ,ind lot 1 II mad .issislnnl, h\ lla' provi-* 
sam of .m .iddil lonal and laipei inuioi hoii, .md by 
( \pi ndmp, ihe n >mpar.il i\ i Iv small sum iiijiiind to 
maki nilain ima h-ia edi d exteii'ioiis ol (be bnildiitp 
lo 11 la \e till ]ii I s( 111 e oiipi s( loii m I la i ipidb plow inp 
hbi I! V , and (o .aioiuuioil.di lii- \ -hi ibl-' ( ol- 

kiiioii ol I’skmio impli Hauls ,uid wi.ii'om obhiined 
b\ (la dineloi in iheiouio of iM.iiilioip in ale by 
him dm inp s- \’i i ,d \ en i s on the i n i ini 1 1 id 


Psycliologicai Tests for Vocational Guidance. ‘ 


’"PlIK newl\Moime(l s, itioii ol I'suholopi bad, nt 
^ its ihsi mei imp m lalinbmph, a latpe and 
pmhusi.istie atliiulaner ii opeia d its siitmps on llii’ 
blorninp of riuiisdav, Sippinbii N, In mp joiiad l>> 
Ihf' si'ilioiis of Ivkualion .md I'conoiniis, miili i (he 
pliainnanship cif Sir lleiin lladow (piisidcnt of tJie 
('Mu(,niioii Seclion), willi .t distussion upon “\'o(a' 
hofial ']'es[s and Voiatamal Iiaimiip.’' It ap-pennd 
in the course ol the siiiial speiilas lli.d (lonomisis, 

L dia ation isi s, .md j>s\( liolopisi-, alike witi .iprei d 
jpon e>iii e( j j( .) al .me) jir.u i ica) i om liision , n.inii I \ , I la 
feasibilih and ihe im[)orlaiae ol dmpnosmp dnimp 
aril chiklhood. wladiai h\ n si., oi oilai ini aim, < all 
udiiidimrs spei lal \oenta>nal aplitniles. 

Sir William Deveialpi' (dnitloi of tla* London 
Si hool of loonoiuiisi^ who spoi^e kite in ihe dm- 
ussion, siiinna'd up (he .upnments ha ihis i on- 
iusaai mosi lieaiK With otia i spi.dieis he w i 1- 
'eaned roiiiialli the propress ol industrial j)s_\ cliolopx . 
ind maintained (hat if ho\ s eould he sck-i ted with 
fr-'ater lan- for tla \oi ilaais (taw had to lake up, 
hrei' distita I eiotiomi-' e- inscquener s mipht he pie- 
iirted. In the liist jdaie ntaniploi na nt would he 
tppi eri.il)! \ dimiiilslied , ailhonpli il was Impossihle to 
|■'^:puof that l.uk of woilc would he ,i!to..,( lla r .ifaihslied 
•'imply hv riplit \o<.iii(.nii si-luei ion. it would hmond 
ijnestion be \er\' muih ndurei), .Suioialli, die lemire 
ef entplovmenl wouM be na»re neailv pi nia'nu'ni • one 
wf (he chief cause‘s that privcnk'd people from sticlcinp 

' I ijscuinton at a joint meeting pf the .Secihins of Psychnlony, Fdiioaum 
■nit PcoPoittics at thfi tkiiish Assoeialton at £<iiol>iirj{li on peptetuber o 
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I to llie jobs fhe\ had olilailitd Wiudii la laipMv ehmi- 
j iialid Lastl\ , piiHlm la If \ w onld he pi eal I \ m-ieascM. 

' Hesah s (liesi more liimled etieils, Moiiomii ii) tlieir 
j spin i.d nalme, iheie would in .1 w ah i bi la 111 lo tlie 
piihlii al hope .1 piiiiial -liiii t'l 111 liunmn inisiiv, 
md .1 pi la I d ita 1 1 aso m Intnmii w i Ifai e 
II- proi <’i lied Will) soiia siMitls lo MilKist' the 
mellioil. Ol l.a Iv of melhod, in-w* oblamiiip amoup 
eniplo \ ri s m I llei 1 i ) io|i (' of pt 1 si m ' j oi I i 1 1 1 e M 1 11 kinds 
of I n I npa I loll 1 la I e w i 1 e b w 1 1 11 u ps, be s.nd , w hich 
I inploM rs handled moir nu lla u nil\ limn lla* si k'l hon 
j ol iluir empl-weis II m tine llmi the posaleiit of 
j llie Jo ononiK s Sei lion lalei on ilisapned wUh lliese 
I iiitui'ins ol lla* eniplo\iis' meilnMl of ilioui* Mr. 

' 1 1 a la Us I on side r. I i i Iml rin]ilo\ < i s i \i ri isi-d .m i vl 1 a- 

1 -ii-lmaiv amount of laa m (laio*'mp woikeis, both 
j lot Inpher and foi lown posiiions liaiied, tla*v 
i showed some .idxaiUe Upon liii m(lll--ds lilllailo 
j .tdopied b\ eilni ilmnisis Instead ol s, iimu I \amiiM' 
j Imn jiipi'ts in wliiili i.indidales wen askid lo name 
I the kinps of Isiaid, lla\ .isl.id ipiesiioiis ,iud used 
j Inal (asks w Ini 11 had .i dt tmilr In arinp upon lla li eh* 
j pio, es*. ('oia iTia-d 

I In fai e of lliis slipht dis.ipi eem- 11 1 tunoup the 
I etonomi'ls, ihe psvi holopist s npiiid l!m! miu if the 
' emphwers’ metlaxis weie snja 1 lot t(» iln o]ikl,i'hiora.*d 
meth-als of lla* edta alionisis, (la \ wmi* snH Inphly 
nii'i h nlda and tjuite unsi.md.n disi d .\s an iuslanee 
of the work possible .md neiissan m ihm diieilion. 
Dr. C .S. Ahers (ilin'clor of the ( 'ainin idpi* I’svrliO- 
' logical Laboratoric'^) desciibed ibf' work of tlie new 
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X-itliyii il [n'.iiuifc ut JnrluT<ritU IN\ < m I, ui'lou j 

wore hciiu; in-ul** .ii ifn- "t j 

liniis lint niilv to itH{)r()\( (In |»>\ 1 Im »!( a;i '! (')ii- ! 
‘litKiiis in III. 11 1 i.iiu'-! n« Inr ni-n in m ii^i v. i,|.iili< 
-illv II.iMmI P^\ . linlni'iNt ^ 1, -.t ..pj In .till s !'' j'll- ; 

(Kill II kinds of vvoik. ()!li<t [>'. V( ]loIu[;is(' \\}lo 1 

^[xdvi l.ll'l, MI'jliliMnci ill. \.ilu. wt ill, \<M.lMnn,il 
nlit I'h (.iiind mil in \inrii, 1, .irid dunif 
nspnil.dl) iipnii tin •^m « m- nf irimil l,'^^ Im mi'' oil , 
ot inh ilpM'iu. ( I 

"I hi-rn s, ( itn d .1 p,tn(f,i! fiilinn. .inimutKid pm- j 
IlLill.irlv liV ill' ' diK .ilimiisl s, ill, It llin piucns^ of \inJ- j 
lion.il pUidntK (■ mid Inslinp slimdd 1 m pin whiin llin 
chilli was still m SI hnnl , and 11 ua-» immi supjcstrd 1 

that ill' L'liKial kind (d (diitahoii iiir-ni.d at s, hool i 
should hr M'lv lmp,rK dt l» niinu d l)\ ihf it'^ulK ol I 
Sill h Ins Is 

lilts, Ill'll III, was till jii.siiimi I dv' n up m th*- 

opinliiL' spin'll l)\ I)! ( W Kiuunnw (( hitf In- 
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( ajiai It ii mid lufuin pmspnls \| 1 he olhi r end id 
ihn oak jiltilllprlKn tnsls Wnin lloU .dso heim^ U»nd 
in ( ( iiiiini I ion wilh (he (ransfereni'e of hndldar ihildien 
to till’ SI, 011(1. u\ s( hools ('eil.iln (hildinn, he said, 
uiiphi, up to a iiilain ''t.ipe, do well m rouline si hool 
wniK, ml mill pass (heir seholarshij) (‘\.iniiiialions, 
.and \(t ii iniphi pio\e dial the\ h.id not suni,.ien( 
iuhoiri iiiti llipi IK ( to piolit hv the hiphei instruition. 

l)i fsimmins, hiwi'ver, iirpi'd not ninrelv the 
enijdovnirn! of the hitter known ti'sts of inndlii^eni'e, 
fui! .liso thn cl.d'oiation of tests spei ilierdlx ikwisnd for 
llitfennt oiiupatioiis In this lademme he st.ited that 
smile tiinn aoo he h.id made an in \ ns( jp.it ion into the 
afi('i-einplo\ niniit of (hildren in lh(‘ London distrlit 
He iksiiilxd the st.iln of allaii'S tli.it he found as 
ti.peu In thill first .appointments .m enormous juu- 
porlion of the ihddien lined nnsul(af>le jobs; when 
ihei found themsches nusuit.ilile the\ thiew them up 
.md drifted from mie position to .mother In nimi\' 
eases he found that hms of ihe pUe itesr promise had 
(weiilualh hceomi' rneie van ho\s. And, p<merall\ , la* 
loiii hided, alllioneh we spciid .m eiimmoiis aniouril of 
nionev upon (‘dueafion, we f.iil to pdie sutTuiiail atten- 
tion Id the marketing of our products. He, therefore, 
aiLorated the' adoption of .1 svstein b\ which the 
ehifik upon If'avin[» , scbtvqj, would receive a carefully 
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drawn uj) si.uemem, based upon ps\ i liolopdeal tests 
mid pr'olouped obseriatioil, silowinp lilt line of t’Dlplo}- 
nil ru for whi'li lie ,ir sire w.isbcsl tilled If this were 
doin', hi ard'X’d, the iiumbea ot iiiisliis would be 
imiih liwii lliall tll.n obsei\’able to-d.i\ . 

Mr I) keuned\ br.asm ileiiuim m tiluialiun at 
tbe t niMMsiix of Idbnlfiipb, spi.ki iij'oii siuillar lines, 
lie des, ribed j i om jrersmi.it t'vpMwiiie the use of iri- 
teilipiiue tests m Vnieriia Hie result of these had 
Ik < 11 to show ih.U .ill appn (labli pro[)orli,)n of the 
popul Uimi, si.mtihmp like one m lml\, did not even 
duriiip .iduli liti .ill. nil .1 uit ii( d b vi I be\oiul tfiat 
ot the .iMlae, len-\ea|-oid ihlld He slimiply ur[^ed 
I la e\e( lu K 111 ol sirm I. ii 1 1 m .a i h( s m tins count t y. He 
(oiKludid ih.u, as .1 lesidt ol ilii luw i r disujverics 
madi b\ ihi ajipbi .it ion of p-oi^holopu il iiu'tliods to 
St hold (tiifilun. tfie list of nmliipiuie tests would 
ehminmi and w.is, mdei d, ifu only ]>ossihlc way to 
ihmui.ite an iiioimous vv.isii of tmii and effort 
on the p.u t of leiihets lliiis \o(a!'onal teslinp and 
Mw.dion.d tiammu wire now iiiidid as .m essential 
ji.iri of a s\st,m of pp'iiii.i! idui.tliou. 

Mi bimk Walts, lmuier!\ Itiiuni mi ps\iholog}' 
in till I m\i isi(\ M M.uu Ik siei , .ipn ed with the fore- 
e"Ui;’, speeki'is Ujx'ii the imjioiiaiiii of \oi..ifioiud 
lestiiup but ill I inidi misisf liic t.ui (Ii.u the (es(s wei'e 
,is \,( sidl s.,iiKwlMt impirltii Ihe jiM.blem was 
iisUillv si. lied tot. siinpK ft w.is d( pii led piuidy as 
.1 quesiK-ii of liftiiip peps, immd m scpiaie, into holes 
i.| u) .ippiopiiati sliapi lie pointed mil ihtit the 
pt p ■> Will j>l isMi .md ill ilii .d)l( , ,md tin holes weie 
ioiis|,mit\ Hi<mpuip till 11 sli.ipi , .Hid hoih. .is a rule, 
wen neiiliei .ilisi .Ink l\ sijuiii iior .ibsoUitih round, 
luiihit psiiholopiid insi'MipiMoii was, lhMefot"e, 
iimdi'd not ouh into the lapibiiitiis ot the .ipplii'.int, 
but Us,, up( ( iIk i , quii ( meiil s ol (Ik dilbnnt kinds 
..1 j,ib fm ',slu(b he miehl .ijiph. just as Sir Wdlliam 
I'aviiidpi bid uie'il tbit ill Ills should t.ake .1 more 
ml* llu;i 111 1(11*11 si III tisiinp ,uid linnmp, so Mr. 

W’.ills uiped ih.il I'dui .It imiisi s musi lump the schools 
iiUo mme ul d lOiUai! wiih (lie industii.il fitms ( )iie 
ot till I hief ddlKuliiis W.IS dial iioi ciiilv did lh( 

eiupio\tr know nodimp .ihmif (In ipphiani, but the 
.ijipliiant wlieti Ik- left school knew nolhing about 
iniiustrv. 

I his l.ilti I poini W.IS .dso emph,isis,,(| m the speech 
of |)r M\ms, w ho ni.ide till mn \.iluable suup(,stion 
(h.il (he knuMii.iropi ipb should lie used to show the 
I esponsibil'l les, iIk' prosjeerts, die ad\,int iges, and the 
d.mpers of \'.u lous oci up.itjoUs Hr M\eis insisted 
ih-d die ( lioice of (he oicup.ition must be made be 
(he uiihxidu.il himself; ))ui iIk- bo\ iiei di d ad\icp; 
.md, liidplul .is thiw mipht be, neither le.aehers nor 
p.ireuls Weir enlueh' adeLjuale to snj.plv ih.d .idviee 
because thew tbeuisehc-s were- widimii detailed know'^- 
ledge of iiulustri.d t etjiiir emeni s f'ixperl advice, 
du'K tote, w ;is esseiid d. Hei i- mu e more \\ as evident 
the need for a n.dion.d institute of vocational 
ps\ilK.Iop\, (bi)upb, e\en m tiie woriv of such an in- 
stitute, the ro-operi!ion nf (Ik* teai her and of the 
eiiui.ition aulhoritv still remained inilisponsaf>le 

Miss [,. (iner (])rmripai-(d('c I of f..Kl\ Margaret 
Hall, Oxford) w'as one of Ihe fiw\ speakers who 
ixp'iiuh urged the iiipiorl.ince of direct vcK'ational 
fr.iming in addition to genc-ial \oc,dion.il testing. It 
W.IS ap|)arentlv her \iew lh.it, .if ter w c* had dis- 
covered wImI the Ixn was suil.ible for, wc* sfiouki 
.illempl to le.uh him .mil tr.iin him somewh.it more 
specifically upon those- lines. Tn giving (his training, 
the question as between the- fartorv and thc^ school, 
she believed, was no longer contused b\ (he old dis- 
tinction hetw'ecn useful an 1 useless knowledge. Ttit 
idea that knowledge that was useful ecasM to be 
tKiucafional was now' exploded. Tbe special institu- 
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jiins that cxi.sted for giving italnjtio jn pamcular m. 1»- 
slioukl now he able to supply axtcilmi vippaialuv 
aid specialised leada'is uji me pui{)w^e Lnf.im- 
ately, )io\\''\er, Uk) oltui ihr^t insiiiiitiniis utn 
jjppled in iheir linaiues, 

Prof. Keiil, ol Vheidet.n, uiiad ih.il j|n' la-'p'Ui- 
ibiiity of training \vas ai j>i4sriit thtewn i.,i < m Kt- 
i\ely ipio'i llu sclcKt]^ Speahiis had aao'd 

'ulusli lalisin:^ <(lii(aihai Ih uislx i f.> iir,ni (.a 

!iu\uiona!i'-inp indusn\ \iid lx ihourth! ili.n a 
aopeful thaiipe m iliis dii.aiion ha animpiiad 

d the .spirit i>l lh(' idth r .uid sin.dh r iiidu-lii.-'. i.aiid 
Ih* got iiilo the tug lodustiia! itnuniis ii'-d.iN (hiui 
-peeclies, hul(j\\ing soiiitahat upon iIkm !mi< s, 
seemed lo iiiduate ihal lit gain i g opinion id ihi 
liin'C Liniltd sailioiis had it.nhed ihis miiiasiuig, 
i;d, on 1 ha sill I ai a, soim w h.n pa i ad oxk a I, < oin lii''ioii 
at present the nidiislin's !af| iraiiung to tlia s, pool, 
and kept Mnational silaiiion to ilxms(I\es, n was 
III ged the ] ndii si I n's vpi ai id i aha upon tin in st 1 \ as nioi a 
.exj mine ot ihi* raspoiisihilil las <d ti, lining, and ihe 
s'l Jmols shuiild talce on iiioii'uiid ition of tin woil. .d 
I ha tasting and salai ting w nh a saw to u In mat a \ oi o 
tioii.al gnidami Hut il saiauad uniMisilh ign - d 
that, wliethai m ilia mallai <d tiainnig or jn ih.n 
d sahition, iKulhai sehool noi' indusii\ uudd shdi 
llie respoiisihililia'! antm'Iv on to llx' sliouldiis of 
the Ollier. 

/ 

Mechanical Engineering Education in 
Bengal. 

^OMh, months ago i eonmnllea w.is appoiniad h\ 

^ liie (loMlIimeiU of Id'llgal to nnasligala ihi 
raining ot iinx h.nin il einpini'is in ilx l’io\inie. 
silh spi ( 1 d I'tjaiinie to i ha mijitoMmun o| ilia 
dniatioii of a])]Uanlieas m lha St itf' nnl\\a\ woih- 
flops ,ii J\aiu liai ap.n a Ilii' (oniimilai (oii'isis ol 
ir Rajiuulia .\ath Moo]^aljaa, Mi \ 1 Wisn.n 

)Iiaiior ol Indiisliias) Mi [> lh non (pinuipal, 
'■ngal haigiiiiiiing ( ollaga), Jh d 1\ WoHmd'ii 

u'ofassni ol iiiadeiiiu ,d ( ngnux i mg, Ik nn.d I'aigi- 
'*enng Colhga), Mi \\' || hwiKti (f)ir((toi o! 

rclmnal hehnalion, Ikngd), Mi \ (’iMlnm, Mi 
, S(iaMniu, -Mr S \ shninai, Mi Milhr i\ni;’. 

I lj. S SiiailiM ( 1 api ('sent mg lha i.nlwav Woih- 
ops and \aMoiis wdl-hno\^n angmai i nu; Iniiis in 
daiifi.i), and l)iil( Sntn .iw arde, of (lu )h iieal 
‘gis!ati\ <■ ( 'oinu i! 

Ihis (oinnnttiM* is to h(' known as tlia ‘ IPmoI o| 
nliol lor \|-pri iilK ( shiji 'riainmg in lh no d It 

' had s( \ ( 1 al ma. dings and lias dr.iw n nj) i s, nx 

U()pi aiilii ( ship liaining whxh, n is hop< d, dl 
■alls impro\a nx'ilianhal ('ngniaanng adrxaiioii in 
ngal. 1 !ia s( txuna, wliuh will ha pin into op* i i 
I ,'il Kaix h.irap.n a 1 1 n nx d 1 . 1 1 1 1 v , consists oi .in ,id- 
.sion t \amni.tlion (smnlai to ilu* giadn.ny i \ 
inaiion ol iha liistilntion ot MaihaiiKai Inaj- 
is), followi'd i)\ loin ^aa^^’ tiainingin woiksliops 
h mnipulsoM ,il 1(1x1. nil a ut a (ei hnietd sMxiol to 
hiiilt at K nil har.ipa I a All Mu* appn'iilxas wi!) 
in hnriaiks to lie pio\idad hv iha r.nl\\a\ It 
ed that Ijn lha and of (lx* four \a.ns ot li immg 
br!ght(‘r studaiils will h,i\(* ra.uhad six h .i si.in- 
l of prohi u'lKW’ in nux hanic ,il (‘ngiiuaimg suh- 
. ,1s will Miahla tin III lo procaad lo a two xaais’ 
se in (ha mathauii.il angini'iuing dap;irl ment of 
Bangai Imgmi'ailng (kollaga 'Ihosawho aia* not 

'iontly wadi qu.ilitied to Ix^ admltfad lo the 
gc will rem.iin at the wanks for u furl hi r two 
- pf training. 7’lie course will, therefore, in till 
be a six years’ course. The scheme, at presmt, 
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Will t»e rompulsorv only in (ha vvoiksho[is of llig 
Idtsi hvngal K.tilwa) .ir Kaix h.nap.n a, hut it is hoped 
lien odxu St.ita woikspops soi h .ts 1 he oidlnani'C 
I w null" .md ihe iuie* <nLunt(!nig (nin- in (akutta 

'A 111 a III m the SI lu nu 

Ihe ix w Iheiul ot loiiliol is n.o sup. iiismg (fie 
'oiiisis 11x1 avannii.n lolls mi nx i h mu d , iigiiiaering 
at lIu' Ih mgil JMlgmeeiing ('olla:>a. 1 In si (ourscs 
tia\i to pio\ule, .n piest'in. loi siod, ni- .idnntti'd 
d:i a, t h (o I lu ( oih "a ,il (ai ha\ ing p 1 -'. d I h. mat 1 u u- 
Miiou VI i!x II ,ii I nx dun a s, 1 , m < » \ mim n xuis o( 

< .iK ini I 1 I ii \ I t sii \ I hm I on I pi i o {,n 1 1 d o , i < .n s ' 
<ouisa ,n ilx tolugi, logiilui Will; Iho. Mars’ 
pi I'll', d II mimg 111 .i|ipioMvl woik-lx‘|'-, h idme to i 
I 0 , 1 . g( (iiphdii 1 , md (/') ,1 loiM M.iis' ((dll I n lha 
' ' I ! a g( t ( d 1 o w i d ! p \ 1 \s o \ ( ns’ j ( I a ( 1 1 ( 1 1 1 1 n m 1 1 g in 
w I p| ksJi, .j)s la idnu, ((P (he assn( 1 u.'sinji p I (lx (olhig 
( ''nis( (to Is f,)i (In ('\( apiiiPii.ilh good nun who. in 
lha opinion of liu (viimnats .md <d (lx j'Op|assui ot 
ni<(hmii(.d p'ligim p I mg, W(Pii!(l poplii h\ .1 \a.n ol 
iiup! a nh. .nx ( p| n .lining 

Ilx ((Pills* s .IK ,ni,mga(l (o siin (lx Muulnions 
po \ .e I mg III I ndi I , in< I will nu ind(' 1 1 .m 11 ii; ; m modal n 
Woii'.shop nuiixpds .md inaasiiK ni< n(s, .md m iMiik- 
dio[i m.pii iganiaiu ind op-omiis |i is h(Pjp(p(| (hat 

llxM toillsas will siKvaad m pKppllxmg ,i Mgular 
nj'pl\ of ! 1 1< pi oiiehl '. It mud imilimx d p nggiiaars 
hit s( I \ |( ( Ml (lx I’l o\ MX a 


University and Educational Intelligence. 

1 n u '' I I K' . 1 1 llxip ((dix's inlo ojK 1 ihon this \ear 

III' lu w S( I' IK ( Oidin.iix', iincli t iMixli i simlant 

I n.i \ - 1 ixh ( 1 1 Ix I 1 ol .1 p. I ss « d (01 an 1 x d a )i 1 m I i Se, 
d<gt(i hour vi.iis Is (Ix iiimimiiMi lum m whuli 
Mllx I d' gn ' m i\ hi ( oiiipli l( (1 Ilx m.iin dilh 1 ence 

hflWi'll ilx two ( l,|ss< S (d diglla Is ih.il i stiiduU 

amma' n ih( hoixiiiis digMi m .mi\ '(xix' d( votes 
111 g' la I il dll ihnd md foiiilh m ms to .1 spat i.iliscd 

-Oxh ot ilx suh)( ( ( ha is ptofiss’mg, i ogiiate 

"( u IX < " h( mg stndxd up to .1 s,,Mxwhat lower 

s( md II d In ilx ]i (SS d( gi , (. s( \ ( 1 ,d hi nx ix's of 

s( I' 'X ( .n ( ( II I x (1 h d w 11(1 sinmh maidi - h ii » in inlar- 
nx'liiu si, ( 11 ( 1 , (id Will) lha (\((puoii ol lha liisl 
\( a (l,(inisiiv ill' hxliiKs md dioi.'loii w oi k .ii'a 
I o'\ hi iiig I oiidiK i( (1 in ilx IX w king’s rnnldiiigs ori 
ilx o(nlx Ml m.ugin (d p.ie.iiai I'diidiiiigh Next 
\'ai .ill the w 01 1 ; will hi Iiansfli’ad llxie 

I III ( m\(isni' ( ‘om ( h.is .(ppiov((i igmi.dk of ,i 
'll ni ()idinnx( fonndiiig m imh p' ixhnl pi')fess(>r- 
s)np III i!i( d-'piitimin of natinal pinlosivpig, to he 
(.diatl ilx r ill ( h ni o! n.itui d philosophv 

lha following IX W (Ollisls il.iva hail! I 11 s I i t n t ( d . - - 
(11 \ aoiiisa in I'xhin gaologv for f<dasti\ stixhnts 

who h.i\( hai n sikitad .as f)K>h'itx>ner s for ilx Indi.'m 
I'oM -t Sfiviia, md ( >) two iu'df (om-is m ((oiX'inir 
gi o 1 oj\ , ilx In sf lo (Ip ,nl with ore digiosils 

fn t« nils (tf m \( t of Iknli.niient nsciillv p.'msed 
Ilx nx oiiif of ilx folm Nawl.md I’mdownu ni (c a]>ilal 
2 J,c;o(p/ I will in finma* ha appliad iti hm s.u las, (fie 
.iw 11 (1 to lie d' l( I iniix'd on tlx' 1 asnlls of lha 1 'him r- 
si(\’ ( xamin.ilion foi mdt.ama hursaria^' 

\(golnti(Mis hiva Ixx n ('ornple’ed ffT t’m [dinlioe 
of ihoni On aeK s of gionncl for Ilx* (vipia-xpn of the 
1 nil (mile allih fir fx Id. 

HI'S 1 tx- Pi of V 1 ' \V( iss lip- Ip. <ii ip. 

p(pmt( d lh io\’i( < ( 'ham i llor 

Ilx rasignation ot Mr I’ \ ('pa.(j,H(, issjsj mt 

Icilmrr in [>h\ sirs, is annoiim r-d. 

Mr. C ( f Con and Misc, \ n( w I j igginhot liam 
Iirive fjcen r a-.ippointi cl Sehunk ras( an li .assistant. 
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I’rv(>r, VV \ Ho\i' will «i»-llv('r a h’cturr on “Thr 
lale \V\ \ 11 iw.ird's P. \p^ riinnnts th^ ('orn- 

hii'^lion fA n \ dr{ 'p( n { ' u l)on MonoMd* a( Tt*-- 

sur f I I I K K’( n I ] ( ■' ill* i;,- ( ,f (t tK i < Ik M ii( I I 

S(H'K'ly ori ia id.iv, \r/Vrud)rr II. 1 lu iMliltc is 

>Mi'Md(<) ) . I ) 1 1« 1 1 n -I 1,1 1 to \fj IftwanI, wdio 

his life in I )i ( f'inhi r list llir-midi an .HU<l*nt wliili 

cnrrvtjn; an [( < ir<}i !h>' s\ibje' I of fbu Itrliio 

1 n I M \ In ii I ss o, ( (. 1 '\ I ,\ d I DM 1< Ir I ( {ht ' n in lal 
diilinr <>f llic ( )!(1 X- h inf ions of ill Im- 

jiM I i I ( ( (|l< c n! St n IK I uni ( I ( Inn 'll , ( omlofo 
tola 1 K ■ id r>( i 1 1 n n ■-d I > , \ < >vrn il n 1 / } , a fin' I f ix 1- 
drro k’l -I nn ni! I o; d'lri \\’ i M. wall !>» sufimund 

bv <1 1 .f II UK 1 1 ' I K I ! 'll' a . ill. i;i IV ( I Ml >t ^ , nml b\ past 

and pun, 11 (iM.f. mkI ,lf t.f tin lollnpt' and 

its ( on^fiitn Ml f olli s 

Ini 1 1 --n 1 1 w Ini I ; t . .in -i ^ t >( 1 in > p 1 t .It' d ’ \ 1 1 1 In o| x 1- 
lopiln wiil f'l .;ii) 1! Pniv (iM \ov*iii1m) \ 'lln l< n 
p^off--..|^ ill i.irihmi. ili. 11 0 u hinj^ r,ii iln* luaiidns 

of an I In optiiopv with w.'iuh tin \ ;irr roinniind, .ind 
thi'ir tiinnl.r 1 li In cii andrnt nit d bv iIk' ajipoinfiin m 
1 F M I’m! iK'ni'.iii piofissm t.l <riininnl inlliio- 
I loli s' ' ( I >1 I • I It I K t ‘ > w I ! I I • 1 )( 1(1 1 >\ M ( i ( t M 1 1 I V 01 1 

ibn pt I r I K'l ' I ') 1 ' ('1 iIk' i(a,i"ii lonnd I’ai )s, b\ M 

fbi! >1 I ( 1 1 ( Il I in 1 1, n (|. ) mi lln o:n 1 ol 1 \ . tnd a n tl ti ojui- 
F'b'li il Inaon o! tin b.mni of ll'lc [.oIkk ntid la M 
k'liaUvis t'M lln ('in.‘ni of <.n///o, and Ihc ronh \ of 
P' n Mill (Ofisidi M'd in tin' IIi^lil rd anlln optviotp nnd 
('tlinoi’i ,ipbs 

I n \ I I > I ( 1 1 I Si , t I ’< »I \ 1 1 ( h n 11 . 1 1 1 \ r 1 1 It »s| o| Ik 'I i n s h 1 u - 
Hons 1(11 lipdn I f'dtii iiKtM, Is hantpf M (1 b\ lark ol 
;k'( oinniof],i I K >n is nppni«iit fioin a piiusal of lln 
Pi UK Ip, d 's I )or I foi iln si ssnm I'l.'o .* 1 , d Ik' rnli n ^ 
foi III! d.i\' ionises Ml s|)i)wn fot a nuiiibrr of past 
sMssions, o( wliuli il Is siiflicirnl for purposes of rom- 

patison f.> inki i1k‘ lipnji ^ f.n ||n* session it^l"^-!/^. 

An iniM ise oj, roiiplilv, ;o pi r leni is shown h\ tin 

f*nhi('s toi lln In',) _m session, al(bonp,li (Ik re air 

now vt^^ ft w in liaininp wIkv inav hr iipatdrd .is 
sfndrnis w liosi trainuir w is intin rnph d by u ai service 
tbifoilnn ili'lv, a similai (onip.niso) numbers of 
evi'nino sfndtnis is not possil.Ie. '(hr lipnies for 
4 15 an, li<*w{v(‘i, piMii. and an equallv slnkink 
inrreast , m (bis i nsi ol iK'arly 55 per , is shown. 

ThfSf‘ imrnliers .are an .niiple i onrinn.il ion ol flu 

PriiK ipal s plea for miii.istd ,a( con 1 modal ion. In 

''-pib' of the sfrain wliirli this iiurr'ase ol tiumbeis' 
has pi. iced on lii. leaclnnj^ siall. .1 nitain amount of 
re'^r.ifi'h has linn nnderl.iken fi\ (ho Piinrifxil and 
his rolka^^nes, .and. in addition, a few* lesoairh 
‘"Indent s' h.u<^ bemi at w 01 k in iIk^ c'lomir.al and 
on^^iiKs I trip dt pardiK'nts. 

dm K’hodes d'nisi h.is issn<a! ,1 si.iienienl f..i (he 
ncadeniii \(-n ( (jisihnp with the s( liol-irships 

it adininislem Prom the p,nn[)hl(‘t il ajTpe.ns that 
no less thin ';7 Rlmdes siiu.lars wi're in ri'sideni e 
during (bn piim.l, i k) fiorn iIk' tdiiled .Slates, .and 
from lilt Ibiiedi fbnpue, I fo,,k up (hidr 
srhol.arship toi (he tifvi (ime dunnp the \ear d lu' 
fieilM's 'ama ■ (!]< < 1 is( t dm ( ion Hioidim^ to Siihjeifs 

show" till! I i\\ , w nil III siliolii's. el.ainird (Ik' er,''||,.st- 

numfrnr. w Inf. nilni d si leni e, in w hii h niedli me is 
inrlndi'd^ < am* ne\i wiDi (.3, malhem.itirs h.id si\ 
Rhodes sihol.iis, foiesiiv (hue, .iprieulf nre .and neo- 
prraphv two eaih. in.l oik* took inthropolnpv 1 he 
vrdiK’ of liM >'1 holar ship i' is now heeii ini're.ased b\ 
50/. laer .innmn, hni the rnist w.irns pi nspr'rti\ «' 
srhol.ifs ih.ii evin dins die I'lnoh iiik'IiI s will niir 
ordin.irdx nwer div • spi nses of a full vcsir Appoint- 
ments will he m ele lo iIk lor^ si lu .l.irsbips dnrinpf 

the ronrsi’ of next yen, and fnrlher in forrn.itii^n ran 
be obtained from the Serter.iiy, Srwmonr House, 
Waterloo Place, S.W.I. 
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I Calendar of Scientific Pioneers. 

November 3, 1643. Habakkuk Guldm died. -A con- 
! \(,it (i> tho Koii! ui c atholi. f.iidi, ijiiiilm, or biuldinu.s^ 
’ laid till (liins ,.t malhi ina'it s m (lie )esun coll("4,<es 
I ,i( Rtiim nitl (lOii/ ills ( 1 nil oiiai \ IK a. ” 1635-^2^ 

I Loni.nihij ).is weil-knolin dii orriiis 

I November 3, 1832. Sir John Leslie died.-- The 

i siniis^or of ri.ivJair in dx thnf" ol m.UlKaiialii'? 

1 and niiiiial pliilo-'iphv I aliid/iirph, la she in.tde re- 
j si.iithis in ladialKti), ph'iii'iiKim .ind h\piosiop\ m 
j eoiiiK ( I ll/ll wiili whali ha deviled the clitlereiill.al 
I dKimtJiniiei lie wjs the liis[ lo tiee/i- water bv‘ 

I i t[)iii e\ ipoi .if i(tn in <a \ ,u nnni 

I November 4, 169S. Erasme Bartholin died. -Ikir- 

j diolm, 01 plei didst n. a IIK mh. 1 of a If.misli sdentihi 
1 fanidv, Was In '( pi.dtsvdi ,.| m,. t Ik m.ii K's, and then 
I pndi sviM dt IIK dll nil a! < 'opt ' I d I i ; ;r : 1 lie is remem- 
j hind lof his (Iislom'i \ m 100(1 ol I i If doiilde rc. ii'aytioii 
I m |. ('land sp.n, 

I November 6, 1879. James Clerk Maxwell died. - 

! Hoi n in Paiintxii pli m iS,j, M.mwell w.is ediir.itt'd at 
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November 6, 1777. 

Bernard de 

Jussieu died.— Tli^; 
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mill} }i-.ns w Is (dinK.ic! wnh die (aidm (in Roi. 
lie w.is dll' last pid\o diat i i esh-w .ilei poI\pi aco 
.'inim.ds and not planis. 

1 November 6, 1822. Claude Louis Berthoilet died. - 

I I he ( oiiit mpoi .11 \ of 1 iVoisK'ip dd Moivi.ni. .md 
I ('hi|>t.d, Jk'rihollor t oiniihiiii d pie id} lo thc' adv.nu.o 
id (hemisirv, ,ind .nnonp his disiovnle^ w.is tliat of 
I the hli It hinp jxiwoi of i hlonnr Ills “ Id^ai (I<r 

j St.'idqne Ciiimujiie" ilio lirst allenpii to iK-al with 
dll inn al pli}si(>^ ipi'.itod in i.So^ 

November 7, 1817. Jean Andre Deluc died. — A 

iKii ) \ e ot t ,( ne\ 1 , I )otui ( npap' ( 1 i n hu sin. ss lor soijio 
Ni'.its, hut m (.lino i.. Irnplaiid .mil w.ib in.Kk' 

le.iiler to Ouei n ( h.iil.iiio lio mado v.dn.ahle ob- 

'siivalioiis on hk h ot . dopv , .md to him is due the 
j seit^iitilir use of iho i\oul p( olopv . 

November 7, 1372. Rudolph Friedrich Alfred Clebscfe 

j died. I’lofessoi (i| m.uhi 111 iiu's ,(i Ka 1 Isrnhe, 

(iiessiii, .md (loMinpiii, ( lebsi^h wioti on ekiKticitv, 
\h( lian fniK'luuis, .md on bmar\ alpi'biairal forms ^ 

November 9, 1371. Adolph Strecker died, 'l i aim'd 
niiili'i Liebip it (licssin, Siriikei w.is .afterwards pro- 
fossrir al dluisiimii. diihmpin. .md Whiryburp, and 
W.IS kmwvn Pn iim t ( v., uilii's in orpante i hemistrv. 

November 9, 1896. Johan August Hugo Gyiden 
died. \ (list mpnisiii'd Swialish .1 s( I oiioiiK'i', («\lden 
was ti. lined hv flnisin, s( i \ od undet Sliuse at Piil- 
kowa. and in 1S71 hi'i .1111.' diKKtoi of (lie ohsia \ atiarv 
.It Stoi Icholm 'Pile liii'oti (d the motion of tfir 
pkmrts md lomi't"^, sp il.n patalkav, pioper motions, 
(^o'^mopoMv . and [iholomiirv ate .amonp tlic suhiects 
de.alt with in his luimeious memoirs H. C. S. 
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. Societies and Academies^ 

London. 

Aisodation of Lcononiic Biologists, Ocfol). r Sn 
David Praia, pn^sident, in ihe chaa.— I)i. \\ . 
Brona ; dlu‘ plu^iology t| ihv inkation 
The h-rturcr gave an arrouiii ol Harm u.mK camrd 
out in the finperial Coli* g(‘ of Svirncr on ihr pin ^iu- 
logy ot parasitism, draling chicJlv with ihr iungus 
Boirytis ttarna/. Lvidriui ua', htouglu lorwaid 
showing that the arlual penetration of the hosi- 
tissue look place h\' rneclianiral means, d lie mo^t 
careful r\amination, both 1)\ cia'mic.il and r\to- 
logical methods, failed to show tw'idence ot a cutin- 
dissolving L-n/\ni<a J he nuchanical thcors ^d p. nrlfa- 
lion was furthc'r support, d by the lari’ that lungi 
could pencil ate iiKiiibianc's, surh as gold-leal, 
paraflin-\\ ax, etc., on whicii iIrw could not jxissiblx 
exert anv (heinu'al .'n tlon w liatsoe\ c-i . 'i'he wt ll-known 
■“action in advance” sub.sequenl ti,) pcaudration was 
shown to he duc‘ to .1 toxic en/\nicN tlie |)t oj>c-i ties ol 
wiiich h.td been sludlc-d in detad. Previous to p<‘ne. 
tralion (lit' tungus cxt'rted no action t>n tlie host 
On the other hanti, a [i.issive e\osinovi> of '•ubst.inces 
tools place from the host into (he inleition diop, 
this leading in some cases to stimul.ition, in oihois 
to inhihition, of fungal get minatii>n. 'Ihe qinstKMi of 
llu' c'sisteiu't' ol It opi(' stimuli as .1 factor in intec tion 
w.is disciHsc'd, and al lent ion was directed to the* 
neeessitv <)f investigating iht' mitiitional r.'quii em< nis 
of particular fungi, in connection with whic'h 
numerous problems had .arist'n in rt.'ct'ul work. 

Zoological Society, Octolicr jH.- -Sir S. F. Harnier, 
vice-president, in th.' ch.air.- -Ptof. G. Elliot Smith- 
The habits c>f 1 at sins.- S, Hirst .Sonic' new [)ara- 
sitic rnitcs. IVot. j. P. McMurrich Note on the 
systematic position .and distribution of the \ctlnian, 
SaLiarlia hutiu'. 

M \NC tlKSlLR. 

I.itcrary and Fhilcisophical Society, Giiolxr ip Mr 
r. Cowaid, ])r( sid.ait, In (he ( h.iir Dr I 

Langmuir Molecular structuic 'I'hc modern con- 
ception of the atom is that of a nucleus suriounded 
by c'lec lions, and ;ill the c hemic, tl and ph\sic.al pio- 
[>er!i(‘s of the atom ;ue clue, in <c luge* mcasme, lo 
tlic number of these elc'ctions and their arrangement 
Around (he nucleus. 'I'he aiithcvr indlcatc'd three 
postulate’s, and c Ajilainc’d in Cerhiin c.jses how these 
pccstulaU’" .aeec.rded with the simple and well-known 
propel lies of the atoms considered, lie was able (o 
sliow whcTein liv the fundamc’ntal diflerencc' Ix-twec’ii 
organic chemical compounds and inorganic- com- 
pounds; and he explained liow the elecitical con- 
ductivity of certain sulistances in the incMten state 
or in solution could he accounted for and win scam.- 
clcMiienls are gasc'ous and otluTs solid under cndin.m 
conditions. 

DctobcT iS, -Mr. T. A. Cowaid, president, in the 
(hair. IVot. T If. Pear; The visualisation <»f 
numbers in space : some comrnenis upon Galton’s 
theory of number-forms. 7'he ability tc> picture 
lumbers mi ntallv during calculation is not in- 
rpquentlv c'ombincd with a tendc-nev to sfc- them 
irrangc'd in a definite pattern, each number ix-cupying 
; fixed position relative to the subject’s line of sight, 
oich number-forms aie bv no means rare; 7 p(T rent. 
>f a large number of university students wctc^ fcxind 
0 possess thi'in. The spatial relations of the numbers 
re so definite and fixed (hat tri-dimensional wire* 
lodels representing them exactly can be made. Two 
udi models, made l?y members of the society, were 
Nbibitecf. Most possessors of number-forms do not 
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legal d ilieir gilt a-' unvHual, and ate sometimes sue--- 
pi Hc u to di^covc’i ihat i.ilculatiun is possible without 
iliem, Ihe lectin ei di'-c.iHsid a inunbei of asj)ecls 
ot the subject, of whic'li Mi I'l.iiuH Gallon's original 
clesen|»!u>n in ibe ‘ inqiniu - inl.i llum.ul I'.iCullV 
c.ui now be supplemc-nt. d 01 conMicd. Wliile 
li.dion b('lu'\tvl that numb, i - >1 mv \\m,‘ htiedilarv,' 
ill. b c 1 ut er li< Id tli.ii f lallon 's e\ 1(1. no \\ l^ in.idequab-, 
.ind be piodiued evicb-ncc’ to slmw (bai < n\ n onmentai 
i icloi s could pic>dute rc-st'nibl.uH .-s b. Iw.ni number- 
bmiH amongst untc-lil.-d pei '-cwis .is gn .cl as', or 
go .itei thin, those' louiul hv (i.m.m to oei 111 in the 
s.unc* l.imily. Moicovc'i, th.- common .ipp^uaiue in 
numbi,'i -forms ol the cUx'k-f.ice, the si.iiistnal fie- 
queiic'v' with winch the imns oixui .it 10 ;iiid 1.’, .ind 
the oi('.Hiunal H-prc'seiitation ol tie- neg.iiive valuc’S ‘ 
suppoit (he view tll.'il they me .icquiicd. 

Pvms. 

Academy of Silences, Oitobc-i 17, ,M (ii'ojges 
I.i'inoin.' in the chair \ Blondel V veii.nial I’cjua- 
lion, in ('onipli-\ noi.nion. o| th. .dieinaioi vvilh two 
i.’a. (i-.iis J(> .ippln .nil ais, ( Canilthel } Jvclraiilic 
st.ues of ifowu An .'xpc-ilmeiii ,il studs ol ilic cc>n- 
dili.tiis of steady and lurinileiit /low o| walei in tube's. 

( I.e Morvait Photogi .qdiic and svstem.'ilu map 
ol ihc- moon Rem.nks on the- second ot the map 
of ill.' iiiooii, c'omprising liu- suil.ue visible' at (he 
phases l)C‘lwc'tn opposition and mw moon.' M, 
Rnudoiiin ibe m.itcai.il 1 e|)i esent.it lori oii s(one of the 
c oiisleli.il loll (d tile’ <«H‘.tt lb. a, belonging to the 
p.dished stone pc'nod. .\ .lelailed .ucoiint of fivci im- 
douliticl c.ises representative of th. c oiislidlalitan 
I isa Major oil bon.'' ol the lu'olilhi. peiiod,- J. 
(iiiiliaiiine , ( )l)sei val ions of ih.' siiii made .it the 
( )bse( \ .il.n'v of Lv.cUs during tiie sec nial qu.ul'-t ol 
ic).*! OI)s( I \ .it ioiis w*i<- possible' oil .SS d,i\s liming 
(he qnaitc'r. tlie lesults .are givc-n in t.iblc’s showing 
till number of sinispois, tlu'ii distnlniiion in lititude, 
and the' distribution of ihi' f.n'uli' in Ijliiudc'.' AJ, 
Itriilouiii ■ llobr’s .ctoin Th. Lagi .mg.* . ii c nm-nui ie.ir 
lun. lion l\, Ogura I h.' (tiiv.-iiurc of lighi t.cys in 
the bold ot gr.ivit.nion ( b'. Brn/ier • Ihe lesistancc' 

of ihe .nr to IIh' movement ol splutes, .end the r.-ite of 
.isceiK ol pilot hnllcKMis. Fi om the c'xp. ) iin. nt.il data 
ol I .ive ahd Diucs^ Komh, and f..i Poll.', the values 
of K, the coeftic-ient of resistanci', n.* c .il. iil'iled eorre- 
sjHMiding to ineic'.-ising due's ot ( Res Holds 's num- 
ber) .\. Dfluvillicr : Gonit ibnhoii (o the study of the 
.'!('( (ionic sirucfuic' of tlu' lieaw .doins and llu'ir 
spc-etral bnc's ■ M. Dejean The d. 'magnetising field 
(d c'V lindric ai b.us of mild sleci. Gurves arc' given 
showing the rel.ilKMis betw.'en llic' intensity of mag- - 
nc'tisation .md strength of field for a sctIc s of bars (d 
(he s.iin.' slc'c'l, vaiving in length from 5 mm. to 
i.'oo mm The dein.’igiieiising inlluen.e of thc" poles 
is illustratc'd hv ,a second scries ot curve's cb'rived from 
(he first sc't (1 Claude d'lie manufacture of 
hvdrogc'ii hy (he parti. il Iic|uefaclion oi water gas. 
Expi rimcaits in ih<* pic'paration .d Indrogen suitable 
for ammonia svntiu’sis from water g.as. cornmeneed in 
ic)oS. wc're abandonc'd on account of the* dillicullles 
('111 oiintcTC'd. The vv.crk ha.s been taken up agiiin and 
llic' difficultic's surmounted. I'Ik' gas is allowed to do 
external work on expansion, and the lubrication 
(roubles caiisc’d bv the low teniper.durc's wc’r'e prc'- 
ventecl by (he* addition <d fior cmt. cd nitrogen to 
Ihe livdrogen. .\ diagr.im of th<' app.n'.ihis js given. 

.\ plant is now working at Monte reau (i eating 500 
(him cd vvalcT gas j^er hour, and giving : c:b.m. 

ol bvdrogeu containing t; [x r cc-nt of carbon 
monoxide. The energy required can be cheaply fur- 
nishe.d by the utilisation of one quartet of (he liquefied 
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(.irbon i)iono.\iclc in a gas fnginc.- H. Cojxinx : 
\ raj/i(j inrfh(Ml f(>r thr e'^lnnation f»f pho».phori( .aid. 
~A. Maiihe Pciiol [)rrj),in*(l from rapo oil. Kapo 
‘-il Wav at 550 (150-' (,. wjili a topjnr-.iliiminium 

('atalv^t, .ind tlir Hghior liquid fi.u lions hvdi ogC'Ilatod 
.o\<'r niilvfl 1 be piiiol loni.iirH-d largo ptoportioiis 
of atoin.itio and naplii 1 u'iii( h\ drorarbons. -d’ 
Kugnon Ihc, (d svnl<>(^lia and ca‘'0 c»f 

am 1 b^ ruaion of tlu; phyl- 
lodr applied to ilie mtoipotation of llu' tot\ lo<l(,n of 
lb(‘M(-no( ot \ b doiK L Id'ger and S. Sfankovitth ; 
Artifu lal impregnation and rliA ( lojanent of A\pro 
asper. «laringhtin ; 1 he pn.dnction of the 

iiiiirl^b'd \'ai let IT'S <rf th< bean, I tcia J^ahu. An 
account of lie results of e\])rriinent s in ciossing Vuia 
luiha, \ariei\ piniuma , wnh the variety fijuttia.- R 
Courrlcr 1 b(* dilefininism of tla* sec ondary s(‘\ual 
chnracfrrs m ibe VrtluoprKls in agrti'ment with pre- 
vious obsf nations (»n \'er tefrrates, th(» seminal ele- 
ments (|o not tleU'nniiU' the ser ondarv sexual char- 
actns in Aitbfopuds T liese are probablv determined 
iK.'MiKen fuodiurd bv an organ phvsiologic.dly 
indefa ndt nt of t be seminal glanrl. Mile M. Gauthier'. 
(’(Mcidia fd ( e/Zas gcjhio. L. Fournier and L. Gu^not : 
I'he treainunt of s\phi!is by bismuth. An account of 
the treatnnnl of r to rases of syphilis hy fartl'O-his- 
mutliaif of potassium and sodium . tin* fayourafrlc 
results fully (onfirm tliose of K. Sa/erar and Ix'va- 
dill, and firose the pmverful therapeutic efTerds of 
hisniufh against s\|)hilis in vaiicais forms. 


I divisions : W. Bowie ; Present status of gecwJesy and 
j some of the problems of this branch of gvtophysics; 
j ff. F. Keid; The problems of seismology; C. F. 

Marvin • d be status and problems of meteorology; L, A., 
. Bauer : .Some of (he chief jiroblems in terrestrial 
I magnetism and electricity; G. \V. I.ittichaleg : The 
! problems and functions of the Section of Physical 
f)ceanography of the .\mencan (ioophysical Union; 
II. S. Washington; The probl ems of volcanology; 
R. l>, Sosman ; An outline of geoplrysical-chemical 
problems.— VV. D. Harkins: 'I he ionisation of strong 
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axi.al c\ Illicit IS j. Ncuberg ; A problem on articulated 
qundrilatiM.ds - A. de Hemptinne • The reduclitm cvf 
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Applied Anthropology. 

tin ( out s( oi 1 In n ( ciil iin < t uil' nl i ho 
Ihitisli Assoi int inn 111 h tlint)iiii;li nut nl (hr 
I ^siniis nf th( Aiilhi Djinlnr K nl S((ii()n \-ns (j. 
'dftJ !n (hr tlnu Ussinn nl Lht \\.i\s .iiid iiU'.'inN hv 
' ni( I) (In s( M'lii t nf an! In njinln^v inudij Lr nnith 
<1 l; rt .1 ( I r pi m lunil ill ih ( v in (hr atiniiiiisti nl mii nl 
111 hinniK, I mi I u n hi I 1\ in irl.ilmii to tiu' i^n\uii- 
n< III nl mil sLibjt ( 1 .iiirl li.nkwniti inirs 1 in 
I iM si inn w IS r.tist'd li\ ,1 ( on in in II It .it Inn Itnni '^ir 
At h, lid I (‘Hiplr, who, iinini I nn.tlrh , \s.isnni nhlf 
n l)( pu sniil in pci son I It it t nllcd llu Lit I ih ii 
n (hr t'oLilsc nl Jus ndditss n^ ptcsidtnl (d (ht 
(‘((imi at lilt' I >11 mine; ham mrclinp in hh.L ‘‘"'I 
n ,i (list ussinn whiifi h.id Ikcii Ik Id lalir in llu 
atiir HUM Imp, hr had i)rnuE;hl (his (|ii( slinn hrlmt' 
hr \ssn( latinn and rta .ijutnl.ilrd llu sltjis \shuh 
ad ht rn lalscn .ifitn w artls hx ihr \ssi)(ji|jon 
nt| nllu'f iKidics to this mailer lo the ntilu i 

il I hr (lovcrnmcnt of lhat limt' .md liir pnhiu 
his mftvrmrnl, which r^aini'd tonsidt tahlr ^up- 
in/l, was hronnht to an cm] h\ tlu‘ ntilhrtni'. nl 
v.ir. Once more Sir Ivicliard d'cmjdt , m tlie 
'O s(u\( ajipiail, urged the necessity for (lu ollu lal 
ett>gnilion of ant iiropolt>g> as .in essential jiarf 
i the training tif tliose members td (lir piililu 
t I \ iccs vxliose duties in rrmole parts of tli(‘ 
nijiirc will lirinjL; Ihtan intti contact with an alum 
NO. 2715 . VOr,. I()<SJ 


I o: pt^iiDl ,\ I ( ultuu i n 1 ills , 'mI ht .ttl\ t)< .lied the 

j nmliliiiioi ,)| .(11 Imp. p.il s. hn.tl ol \nthioj)olo^_\ 
I "I wliuh llu Unulion sinmhl h, hnlh llu tiaining 
^ thr (>lh. lal .md 1 ht ' t >llt . i u r; 1 ml 1 hi'- alu .il itui 
. ' > I llu thill l; 1 1 h r I » d 1 1 1 lht laid L . ' 1 1 1 h 1 1 a ) 1 u d 

' .'IIumIn md I'lhiis, |.) (oim i' n'.,. liu ^iih|til 

, Ml. ill. I nl lht mslriuiitui pivti' hx ihi Oiool anti 
, llu h.iM^ I tl tin I ht r rt'st .n t h 

ll is .ipp.titnl ih.il this piopns.il imidxts two 
! idc.is whith III piatlite il xxill pinhihh ht ituiiui 
' I \ pc (lit 111 In http ([inlr dolnitl ihr t|iu I'nU 
' nl ll im 11 ;; shoiiltl siantl .ip.nl liom lhal ol the 
m g.ini ..(1 mil ol .n 1 1 h i npnlng u d slndx .inti ir- 
I staith Sii Isi. h.nti lempir’' siippi-lmn m its 
nite;in.d loim .is juit l(»iw.nd .il Ihi mini; h.ini xx.is 
lli.it ihr |m[)<ii.i] St honl mi, pill lie tonslilulid m 
' niiiu ( I inn XX 1 1 h mu nl llu nni x t I . 1 1 It s \ . 1 

II wtuilti ht' dillit III! to tlttidt upmi llu t hums ol 
.1 ! I X I >1 It 1 1 1 1 1 X t 1 sil \ . , ip.i 1 1 limn 1 1 n nu 1.1 1 t < ui ' it It i ,i 
iMiii, thptiidtn! In .1 hnpe tMtiiI i)[>tm ptissilile 
hrnel.it lit.iis Srxt i.d nl (he iimxi isilit s nnxx haxe 

l. Kililits Ini iiist I lit 1 mil ill stiiiu, ll fitd .ill, 
.hraiH lu s .d ,ml in npnlnp \ , md (lir mimlu I is m- 

' . ft .1 anp h UI llu 1 , .m nllit i.illx 1 1 1 npnip tl si.html 
in ititipi t»l Im.nit i.d 'aipptul 1 1 nm puhlu stuiri c's 
wniihl nritssaiilx lu 'aihft't t m a aj'.iNr nr less 
( h pi ( ( 1 1 » nlllt l.d t n| ll I nl . ,l [)l nspi ( 1 W li U 1 ) .III til 1 1 )- 

pnlnpols t.mnttl np.nd wilh e((i!mmiilx In llie 
pit s( Ml O.ilt t»t tIu SI It lu hcidt'iii 111 itu tiuiil 

.nid III milltinh is t s u nli.d In I !u idx .iiu eiiu lit 
nt (lit sintlx I'.ich t'cnlir nnisi ht' lit'i' lt> wm L 
(Mil ll s t)vx n s ilx .ll mil I nsl .is t ,u h imix t i sit v has 
ils thslmpuishinp t h.n .u It i ml u s, ^n < .u h tcnlit* 
.){ .ml hi npnlnp It -ll le It limp slmiiltl tkxiltip .iltiiip 
lht Inu - whith t ii < imtsl .nu c s siu li .is llu char 
,1(1(1 ol llu inusrimis .IX .iilahlt In. pratlu.il worlx 
Ol ollu I loc .d . n ( iimsl.mt es m.ix dul.ilt \Vitli 
Ihis dtxrlopiiufii .1 ^lertnlxprd (iinuidiim, 
xxhrtiui' III .1 It nli.d st linnl ni impost d Upon .dl 
(inlrts ol It .u limp, would h<‘ nu ompatihlcs Nor 
IS ll wilhmit sipnilir.uut tha! trnlresol .mthropo- 
lopit ,d studx' and rt'st', nt li arr ta])ull\ nu n .isinp 

III numlu'rs onlsuk' this toimlix In India, m 
South \tiu.i, and thaxxhrir, st hools ol anthio 
polopx .nr ‘-pimpinp ii]) Istcoiu i or hilt i it m.ix 
ht hoped lht \ will lu- 111 .1 posilmn to m.iht' ptmt! 
(ht n (hum to lilt hisuM> in .any oipanistd ^t lu nu 
of instnu tion 

It, howrxt'i, on ihrsc'. grounds il dot - is.| srrm 
dt'sii able to urpe llu' institution of a < uni r.d • < Imol, 
\x il It h , us .Sir Ivitliard lempir hinot It would 
proh.ihlx .ipit't . IS liltlr more ih.m i matter of 

m. ulmufx, tiu ti.iiniiip til llu t tiu lu) is .i 
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( niiX' In ■'l.iN Milil.iix (Npt'ils .ipp.it t 111 l\ h.ilt 
between two opinions llx- issix would -.tern to 
I est vv ith ( It I mam 1 Ins issix w ill p i \ t lx r nisi 
Xi ) J 7 1 S . d f ^ i 
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In thinb 1 IxiNt who si i k lo i^uide Ix'r polx \ 
must l.ikt slot 1\ ol lx I pu'-ilXHi .IS the \\.ir lias hdl 
ii N xlx 111 tlx' s.ime stioiir; position now m 

r (‘p .11 d to lx r ore;, nit t !x mx ,i I i lulii si i \ i li.il six 
ot ( iipx d prioi to i')i I ^ li, ith the ( ondiuon ol 
: h.ti I ndti a r \ .is 1 1 w .e> in .ill tlx \ 11 x d < oim t r les .it 
th.il ptimd. she \et billed, \^h.ll ( h.iix i would 
>ix h.o t no\‘ llx dtstlnpnxnl til .ipplxd 

0 1,0111 It t hemisli \ m this t oiinli V , in 1 i.iix e, or m 
,\nxix.i, i". nol .il pt(,s(_nl all t’li.i! i mij^'^ht wish 
to Ol 1 , or .1'. .I'.sinx db it ^^lll bt m tlx nol 
umole Itiliiu, but il is still \Lr\ i onsider.ible 

1 .X h ( oiinliv is iinnx'.isiii <ibh betu r able lo untie 
-taixl lix“ Ijtrm.in nx inx t th ptxson i^as, .nxl, il 
n(tis..ii\, lit H t.ih.iti with it, th.m il was hall ,i 
dozt n \ I .1 1 s ,i<^o 

\\ t ii.i\ ( le.ii IX d b\ I \pt I a M( ( I lx mil i.il 
,id\ .iiil.iip ol oi^^.ine.ii ion aixl '-mpiee in tlx jxo 
dixtion . 11 x 1 mihbiiN ie< (h p' a "m je,is no lon^ii 

I e ,1 s w It h ( <ernia lo at le.ist , ( o noth i nr; h 1 i 1 1 x a 

I I ti n X I < \ 1 1 n : 'she h.i s . i li t .x ! \ j ),i id di ,i i h , both 
moi.ilb .I'xl m.itt I i.ill\ . Im lx i biicxh ol tlx 
ll.ir^ix ( oie lilt ion to wlixh 'Xx ii.id siibxribtd, 
,( 0(1 ii n "(it dillx nil to siil;:^i I nxaie ulxitie 
dn ( ,111 lx still lilt tlx I p( ii.ilist d -.honld six bii! 
I } i'i\( .all t|ii.il( .I'.siii aix i , ulxn i((jiiirtd. lh.it 
-.in nx.i'e. to .lii.mdoii lix at w w.ii nxtliod >lx 
Ini', miliilid SlxMild six bt Mtjiiiod to .ib.nxlon 
It ' 1 h e . ^ ,i m,i 1 1 1 1 w hx h - in i I \ bill, within tlx 
pni.xw ''1 liit W .1 .ill npi on l oiiliiiixi on dis 

I im.mx 1 1 1 llx ( o\ ( 1 1 , 1 1 it ( h tlx 1 ( .i;,; IX ol 
\, I lions ii.!> .ihi.ids 111' xlt nt ,ill\ t It .lit with it 
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miin snhsiiiht to, .md imisl ol)e\, its (ondilioiis 
It must Mst with iht Ix'.HOX' lo tnlortt', il nt't t s- 
s.irx, (n imam’s ttbhi^.il ions i he loss ol tht 

m.nkels ol the wtnld !oi tlx ptodix Is the Intel' 
l•''s^n (it nx nisi h. ill tontiiils mi^ht be the h .ist til 
tlx ptn. lilies six mir;bt bt m.nii to m< m lor a 
bi t .It b of them 

llx whole stt)i\ of the nxiplion .md dtxtltip- 
m< lit ol r;.is w.irl.ire b\ (it-rm.im hres still to lx 
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win Sclnvartes's hook, “Dre Tcchnik im VVoli- 
trleK^.” throws some lig-lit on the .sulijeet liom 
he German side, and we ha\e refc'rt'nees to it 
ft such works as Ludcndorh ’s "War Memoras.’’ 
J'he report of the Hartlc}* mission to the German 
chemical factories in the occupied zone, and (ien. 
Hartley’s report to the lintisli Asv,ociation, tau^dn 
(IS muc)i and revealed the intimate association of 
^Ihe alhpowcrful I.(i. with the (ierman War De* 
partment. Major Lefebine, in the work under 
Review, has undoubtedly made' the most consuler- 
able contribution to the historv of chemical war- 
fare vvliich has yet appeared. He has de.scril)e<j 
jits rise, the nature of the various lethal subsiafu es 
empUned, the modes of protection, the efforts of 
the Allies to retaliate, the svKcessivc attempts to 
jscenre the initiative, and chemieal warfare or^an 
isation in (iermany, in this conntrv, and in 
'America. He has said comparatix ely little respe< t- 
in^; hVance, ])ut its store ha.s been admirably told 
[b\ Prof. Moiireu in his " La C'liiinie tt Ja Gnerie,” 
plready noticed in these columns. 
j Jhc weakest point of Major Lctebure’s book is 
its constructive policy. He proposes to counter 
the German menace by brcakiitf^ down tlte (icrinan 
monopoly iii the manufacture ol synthetic d\e- 
sUifj's. 'Ibis, he says, can ho done onl\ h\ wl^'i 
he t'alls ‘\'i redistribution of or^anuo chemical 
lorces, d'his, indeed, is the one solid chcniii al 
disarmament measure whuli I'an and must be 
brou^pit about.” But how? B\ tnleideiing with 
“the play cd ordinarv economic Jaws," Who is 
to inleiiere'-' The I.eajyue oi Nations. Sure)} 
this IS not even a counsel of perfection. Nobodv, 
however powerful, can long- lesist the play of 
ordinary economic laws. As somebody has ol)- 
seiveil, the result would be that the economic laws 
w'OLild come back al you like a punch-ball. 

d'. L. d'llOKl'I-. 

Alfred Newton, Ornithologist. 

Life of Alfred Newton, Vrofci>sor of Comparative 
Anatomy, Cambridfie i nivcn^ity, i8()6-]()07. 
By A. F. R. W'ollaston. With <i preface bv 
Sir Archibald Geikie. I’p. xv f :;32, (Lr)ndon : 
John Murray, 1921.) iS.s. net. 

D uring the fourteen years that have elapsed 
since the death of ProL Newton main of 
the older members of his circle wlto liad eagerlv 
anticipated the perusal of this volume have passed 
away, but every British -ornithologist will w( Iconic 
an account of one who for Iialf a cenlurv was tlie 
leading exponent of the science in tins <’ounlr> - 
one, too, whoso remarkable influence in all matters 
relating to ^ study of bird^Kfe can fully 
reaR$^ and appreciated only by fbpse * 
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I good* fortune to participate in Ins friendship. As 
Prol, Ntwvfon kept \ oliiniiruius journals and seldom 
destrovrd a letter, the woik, as .Sir .Archibald 
Geiki« p<)ints out m lus prel.ice, has been givTW 
large!) the charm ter ol an autk)t>ingrapliv. W'ith 
this wictllii ()t material at his disposal, it is greatly 
to be ri'gietted that ttie autlutr lets found it 
necessary, owing to the increasiil < osis ol publica- 
tion, to reduc(* the volume h)- nc.irp hall its hulk, 
and we leel cert.iin that a holder jioIk v m this 
respect would have entailed no loss. Mr. 
Wollaston, however, has made a canl'ul seli'etion 
of hisijnatenal, and has .succeeded ui prodin iiig a 
vivid pictu!(‘ tjl the varied activities and interests 
ol a lib' ot svu h fullness as is vouchsatod to hut 
lew', drawn Irom the professor’s own litters and 
journals, and irom the coi resf^ondem e <m?l recol- 
leetions ol tliosc who were intiinaleK associated 
with him. 

Students of the bislorv of /oologv in thi.s 
coiintr) will find mm h new iidormatioii in the 
ciiapters dealing' with the foundation, in NewtonAs 
rooms al Uamhiidge in 1S5S, ol ilu* British Orni- 
thologists’ Union and its journal, The J!)is, and 
with the part (ilaycd h\ Newton in tlu' e.irlv pro- 
mulgation ol the doi'triiu's ot iJaiwin and \\ allmie, 

Mu('h ma) he learnerl horn the glimpses that 
are given us ol Newton’s nu'lhoiJs ol worl'w antf 
of lht‘ extraoi diimry pains he look t(» ensure that 
perfect accuracy, even in the smallest di'tails, 
wliiib charai'terises ever) thing tliat lie [uilrlished, 
and renders it as pi'rfect .'is human eltort could 
make it at th<‘ tune. His gre.'iti'st woik', tin ” Dio 
lionary of Birds,” displays research and scholar- 
ship unparalleled in ornil hologii al iiter.it ure, and 
must ever remain one ol Ifu' i l.issies of tin* seiencc. 
Newton’s desin* lor completeness jirev enfed the 
pufilii ution of works on the great auk or gare- 
fowl, and the histfuy of the grind bustard in 
Britai^j, for wfiii'h he liad bei'u (olleiding material 
for many vears. It m tf) he hoped that the atten- 
tion now direi'ted to this vast stori* ol mirterial may 
lead to its speedv editing and puf)lication. 

.Space will oni\ permit ol a reference to the 
charai'ter-sketeh (ontrihuted by Dr. 1 '. H. H. 

( iiiillcmard. Hcrt‘ we see the proh ssor in his 
study in till' Old f.odge at Magdalene - "the nest 
in width 77 /e Ibis was fledged” w In re every 
Sundav evening he was at home to in\ memhe/r 
t>f the university who was in1en.stt.(] in zo(»log). 

It WHS hime, rather than in the let lure room, that 
dds influence on zotdogit al thought at ( amhridge 
was exerted, 'J'o (juote tin* ajit remarls- tif Sir A. 
.Shiplev, “Mew ton’s Sunday evenings saved 
zoology as the ^science of living ardnmls in Cam- 
<brWge*V \ ^ y W. H. C. 

' -- W, ' N 
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Fruits of the Tropics and Subtropits. 

Manual of Tropical and Subtropual Fruits 
Excluding the Banana, Coconut, Pineapple, 
Citrus Fruits, Olive and Fig. By W. Popenoe. 
( The Rural -Nlaiuial^. ) Pj). \v } 474 r -’4 
plates. (New York : 'I'hf' Miu millan Co. ; 

London : Mannillan and Co., i.td,, 19JO.) 
303. net. 

A C()\SI I[)LR \ litt‘rat iiro on the more 
important iruiK of tropical and subtropical 
countries exists, nuicli ol it in tiic lorm of bul- 
letins or arli(des in journals which are not easily 
ac<*essible to all who refjuin; them. .A \'ol^hie in 
which all the more \ alual)le inlormatifjn wadcly 
distributed iiad h(‘en collectetl would have proved 
a boon jo many. Such a purpose Mi'. Popenoo’s 
manual has, in a large mea.sure, fulfilled. But 
the v\ork js far from being a merr* compilation, 
'I'he autlior has drawn fretdy on the writings of 
otliors, as he admits, but his wide knowledge of 
tfie sulijtxn has enabled him to srdect critically 
from the mah'rird at his disposal, and having 
travelled extensively in tropiroal and .subtropical 
regions as agriculluial explorer for the United 
States Uepariine.it of Agra'iiltiirc, as well as 
having had practual e^'xp<Tience in fruit-culture 
in Californi.a and Morida, he has produced a 
volume ba.scd largelv on his own observations 
and experiments. Certain well-known fruits, as 
pointed out on the title-page, h.ivc b(‘en excluded 
for the reason that lliev' have been already dealt 
with in other volumes, while the term “fruits,” as 
understood in tlie volume under notice, docs not 
include nuts. 

rile v\'ork is disidevl into sixteen chapters, tlie 
first being an (‘xcellcnl artir le on the outlook for 
tropical fruit. 1 hen follow chd})tcrs on the fol- 
lowing and related fruits : I'hc avocado, the 
mango, the annonac'eoiis fruits, the date, the 
papitva, the loquat, fruits of the myrtle family, 
the litchi, the sapotaceous fruits, the kalo, the 
pomegranate and the jujube, the rnangosteen, the 
breadfruit, and miscell.ineous fruits, among which 
are inchid<*(l tlu* durian, <'nramh(>la. tamarind, and 
tree-tomaio. JLfc^re the index there is a brief 
bibliography, and in .uidition to the twenty-four 
ludf-tonc plates then' aic sixty-two line-drawings 
in the text I he ])(>f)U is well printed and in 
every way a worthy companion to tlie many ex- 
cellent works comprising “The Rural Manuals,” 
edited by Dr. L. fl. Bailey. W'e hav'e no doubt 
that it will he regard^'d, as it deserves to be, as 
one o( the standard books on tropical and sub- 
tropical fruits. 

There are probably few' fruits ,of much im- 
portance, in addition la the si^ named on the 
NO. 2715, -VOL. rS8J v.'v-; 


title-page, that are not included in the work* 
though in some cases the information given about 
them is necessarily very meagre. We observe 
that none of the Cucurbitace;e is mentionetj. 
-Most of the fruits of fhis family are apparently 
outside the « scope of the volume, though 
ItanthosicyifS horrida, the narras or ’nara, a 
native of south-west tropical Africa, is one that 
might have been included, for it appears to have 
qualities that would render it an invaluable plant 
tor hot, dry, sandy regions, where very little 
vegetation ot any kind is found. The late Prof, 
H. H. W. Pearson said of it in the Keuf BuU 
Ictin, 1Q07, p. 344: “For about four months in 
the vear the fruits and seeds render the 
Hottentots independent of other sources of food, 
and to some extent of w'ater also.” 

Our Bookshelf. 

H 07 V to Teach Agriculture. A Book o] Methods 
in tins .Subject, iiy Prol. /\shley \ , Slorrn and 
i)r. Kary C. Davjs. Pp. vu-[ 434, (l.ondoii : 
J. B. Lippirwott Company, 1921.) us. t)d. net. 
Dks. .S'luHvi AND Davis ha\c produced a book 
entire!} lor the teacher; they develo]) some inter- 
esting ideas and make a mimlier ot 'suggestions 
which caniKit fail to be helplul. i he book con- 
tains an int<T(. sting chapter on teaching through 
charts, sinks, .md hlms, winch could he nad w'ith 
advantage iw many agricultural teachers in this 
country, 'i he authors slate that the use of films 
as a means of teaching is rapidly gaining ground 
in Amcric«i, 1 he evpensr.^ oj the projecting 
machine is being reduced hv the nuinufacture of 
sm.iller and less costl} modc'ls, while the expense 
of the films IS being lessened b\ more economical 
methods ol manufacture. Ic.ichers and producers, 
are co-operating in making films Ih.at are actually, 
and not merely osteiisihly, educational, while tlie 
inelficiencv of the film service is being overcome 
by the devrlupment of co-operation between 
schools, c'ol leges, and commercial and teaclicrs’ 
organisations. 

The Flcitricnl 'rransniission of Photographs. By 
M. J. Marlin. Pp. xi y 136. (London ; Sir IsaaC 
Pitman and Sons, Ltd., 1921.) 65. net. 

Ai.’iiioic.H the transmission of pholograplis over 
telegraph circuits may still be said to be in the 
experimental '''tage, a number of processes have 
been developed to a considerable extent, and 
already pictures are sent over the London-Paris • 
and other lines to a limited extent in illustrated* 
journali.sm. The author summarises the work of. 
various inventors In this field, and tlic processes' 
described include those depending on the action 
of lig^ht on selenium, and those in which a stylus 
travels <3ver a metallic image. Full instructions 
are given for the construction of an experimental ' 
equipment, and a chapter is included referring 
briefly to the wirel^?' actuation of , such apparatuss 
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Letters to the Editor. 


tht Editor docs not hold hunself rcipomiblc for opmions 
"pressed by Ins correspondents \nlh,n can he uudotnLc 
6 Cr return, or to correspond with the writer.^ uj. rejcci^d 
tnatiuscnpi^ intcndtd for thts^ir any oUur port of Kmvkl 
A' o iivtuc ts token of anonymous iommuuiiatio,is.\ 

The Age of the Earth. 

Ai the discussiun on ilh; age oi :hc earth at Edin- 
jrgh ue ncre uniortunately j»a\eiUed from heating 
r. Jellreys\ contribution owing to lack of time. J 
ivc. hovvevtr, icad u with inleiesi in NArtKii of 
ctober 27. My onl) object in vvnting now is to 
mnir to an alln<;ion in it : “Loid Ravleigh’s sug- 
istion that the eailh nimst be becnniing^ hotter ’’ 
AC word^ I Uhed were carefully qualified, and I do 
>t tliink tliat 1 can do belter tlian quote them • “ If 
[the radio-active materials picsent in the eaiihl are 
generating more |hea! than is now leaking out fioin 
the earth] (and there is evidence to suggest that 
they an), the (empeiature must, accoiding to all 
received views, be rising.” 

t I appieMale tin' difhculty of such a supposition as 
jclenrl) as Dr. JelTreys. Ramik.h 

j Jerlmg riai e^ Wii iiam, Essex, Octobei ^1. 


' Inheritance, Mendelism, and Mutation. 

K \MtKK (August iS, pp. 78, >-84) appears an 
01 jJe by Irof. Doldsthinuh kni “The Determination 
ot .^e\ I he author supposes he is dealing with 
mhenlancp At any late, Mend dians suppose they 
ileal with mlierilanco, and he declares “we mav safely 
5 av that to-day in tin light oi MendDism and the 
^No.k aecomplishal 1.1 ihe realms of cMologv. the 
AtohJem IS soKfd as compleuh as the'metluHls ol 
)K>logv p,yni( ” Wry probabh in,, odd diromosoine 
)f Him)! lie wnPs ha. innueiue. bm win massive 
'Mtbnte induates that se\ is ddeiniined mainl\, iu;l 
A the nature, but by the miiinn of the induidual 
snclt things .is hoimones lto,n ihr \-gland- 
U-mperaluie. and ihe like. In ,>ihe, wauds, 

^ ‘Minn that bolh sets ol sexual iharad.^is an 
nhented la the individual, bnl. <-se, pt ,,, tni,' 
^ermaphiodilLs and in “ ink r se\ualit\ ” (abnormal 
'lending) only om- set is rcproditred Mai.* Is un- 
eytloj)ed h male, and vUc versa. Theie is altej native 
a eiuv nid latencv, alternate reproduction, not ailer- 
on tnhernaiue. But the .altei n.ilion is ofp.n iire- 
^utai. bor example, m aphidr>, during a long .and 
mdeteimmate series of g, ma-ntion-,, tlx- male Vhar- 
actors arc l.itent. 

So far as it is possible to judge from oidinarv ex- 
penemr of life, otlspring appear to bb nd most 

limits he paients a,e mneh unlike. b\>r example 
when blnr-eved Si andin.oian crosses with black-, veii 
gro. Ihe lesult is a mulatto, who, though he mav 
nchne ni,>.e m one parent than to the oth, 1 . is 
consnirnously a blind. Mulattos, mated fognb. . 
(d-itume to breed tru-, hut if succecaling matings he 

fain e, generalion after gemTalion. In sexual char- 
bb 1 ,^;'<^*colnur there is, however, no ni>parent 

But d‘ ’\’ '■/''a dornin.ming over blue. 

denepW^fVi ' I'ncl eve-colour furnish evi- 

lo c xn rf u'''' ? Is it reasonable 

cID female 

her^y i r hnppems in the tasc of tiulv 

htrmanhrodjte animals and plants when both sets of 

blenJ are latent? For example, do stajniens 

with pisUls.j* Plainly, except In cases ol “inferii 


-'"d f'niale character* do 

il-nd nH.rc ,>r kss. it 

bctweii ihc- paitm null, , h.n.,cir.. of the one 'parent 

; / h, 1 ‘ir ' "" 

w nil till leniale cli.nactcrs, 

Snml.ulv wiili iMMoioiir \\ nh .,( hast rar« cx- 
yi>«nns ,nul „„ u„ u... 

lioiis iiil.il.u'.l, have M.. Ih,. ,vn|,•„u,.^ 

'uthThn mate* 

Hr' . ' iV ■ , ■" ''"‘•’"■ly appi-ar, 

llo.t eoul. tills 1 | lilt inlitiilaii. <, not mwlv 

he npi.Miuii.in. .ilieinaie' 1 l„ |.|,,.h wtHild 

llien rini.iin .ts domimtm m the ovltfOMii i. ,,i ihe 
mul.nio. Bui vv,(h lii. inluritaiu'e o( h,>ih th.uarters 
ant the It puKliKtion of onlv om* (he ihmg is tom- 
pieticnsihle. h^.Hli reinfoi cement ol blue then weakens 
the dominniu.. ol Ihe him k iiiUil k last blue h. come.s 
domiiKrtit Much tin same apprais to happen in the 
<ase of lium .111 rnonsirosllies- idivHV, liaie-lip, club- 
foot, and (Ilf like. Ih u* normaliiv Is dominant until 
the conditions of nniluie ate in k>mo way altered---' 
c-g- bv (he 1 cinfou fluent of (lie monstrous strain. 
Aijparentlv. then, the long latency of tlie btue eye- 
col, hu is lompaable with the .similar latency of the 
m.df (h.iiactn-s in aplndfs. 

What is a mutation ^ As well .is 1 am .able to judge 
'•”"1 hleiaiuie. it is a th.u.Ki«t the i f pi odiiction of 
which is Mendehaii, .md whith, vtis commonly is of 
_ wid. amphlndf/' ., • spo, i '• |, 1,.,^ h, , ,i s.dd’ th.at, 

unlike flnctUrif ions wdiuli aic ies[H>nses to nurture, 
mul.itiqns h.ave m pi es,ml.ii iv^ s in die gt'i m-plasm. ’’ 
But this is m, hIv ;i misns,* of l.mgu.ige, for since all 
ih.tr.xdMs are products of germinal iiotentiality and ‘ 
hHing_ nnifut-f, all must he eqn.allv g.eiminal and 
somatu As .ilif.idv indic.ii,d in a ioimer com- 
miimcation (Nmirf. Angost pp S08-10), 

• <re .ihlf to ()h'-,i\i. ii.iiiii il selection 
\\ork, its ciiolce is obviously among 
not mutations '] bus ev< ry shade of 
to t iihf 1 1'lilosis in, 'IV he ohsiawed ; fof 
surroimding^ some individuals resisi 


W h( Ilf V M 

actu.dlv at 
lUK'fnniions, 
silSi'f ptlhllit V 
in ihf same 


dis( ,isi' aliitgv'dx r, <>di(is i,_4'<>\(r mote or less quickly 
fiom illntss. will!, r,ihfis die .\f(,u long or short 
iHufs-es; 111 tilth leiii lotalili, s dn stimgency of 
^^declion is dllfeieni, rates h.tv,' h, f n afllicted by 
fh, h.ieillns (lining <h\ers(‘ duraliiuis tfj dme, and 
evMV raci' is Ksisl.-mt in |)ropoiiion lo the length 
and sevtailv of iis past <\j>, ilfnc, MonHiver, the 
inliMitnnce k bh-nded ; ilms lu'iH-hreeds (c.g. Furo- 
p, .Ills (Mivssed w itfi .\si((i(, negio, .ind Atnerican 
Indi.m) .u(‘ siiseeptihl, in piu|Kfr'tion (o die lilonded 
sns( eptihilidfs of ihfii .'inc, shir^ h'or ev;miple/ 
Ivurasi.in'- tommonh suiviv,* in dw* l iti, s cf il)(> tem- 
per. lle^/o^es, w lx 1 e Aiixrii.m half-lvreeds almost in- 
vaiiabh jxrish It is taoh.ahle th.d few of the 
Amerienn Indians and M.'xais and (heir half-brceds 
that came to and survivrd dx* Great War have 
I etnrix d hoiix' to hv, 

(bi tlx^ odx-r h.inil, .is D.ii w In not, cl, man “often 
begins his selection bv some lialf-monsti ons form, 
or ,if l( ,ist li\ -i.iix m(,dirxMd,)ii oromineni laiongh to 
I.itch dx‘ eve, or l>e ]>lainlv useful to him ’’ Man Is 
in hristf t<f g(‘( r(‘sulis, .mul usu.dlv eannoi observe 
small dtlferenies in raifs other lh;m his own. Thus 
( veil the natives <>f China seem to an J'inglishio in 
IX wiv arrived .is like ts ]>, as in a pod ns donhlfess 
thev are In some eases, howi v-r. man is oliliged to 
relv on nncliiations ns in breeding foi spred in 
horses, vvlnn a thousand < o-orclin.df "d stiu, Iiuts are 
involved. A tlious.'ind c tmirdinated innlations occur- 
ring in one individual are almo-l inroneeivable. If 
seems, then, dint natural selection, which works for 
the benefit of the individual and his rare, chooses 
fluefuahons, while artificial selection, whichf works 
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it that liuotualions blenU. Thr fotHowing 

thfti aru Ihe rival suj)[>osilioiis : -{(i) Thai ihe iri- 
ImiUince “f .Mcndchari iharacters ik alternate, and 
(b) tltat o/ily llu it [jr(K.luetion of tlieni is alternate; 
.(a) iIkii Meiuicii.in i h. trader^ do not bli'mi, mid {b} 
that llicv do blend (not with the alti.rnaie thaiacltr, 
blit witli ihe Minilar chararici , latent or patent in 
the mall); (a) (hat Menrii ban tdi.iraeters ate 'stable 
and can be eliminated only by s« leelive bretding or 
by retroj^p essive mutations, and (6j that they lluc- 
tuiite, and tluielore ate liable, when U5♦t•lrN^, to 
undergo 1 etro^rv'-sion like oilier useless charaelers; 

(a) lliat the turn tiiai of sex is to mix characters 
ns marbles ot two eolouis are mixed in a bag, and 

(b) that the liinction ol s<-x is to blend characters 
a& two paints are blended on a palette (apparently the 
result ol tins blending is i eti ogressive Ihroiigii a pre- 
ponderaner of 1 etrogressive variations; henfc tlie 
decrease .uid nUnmjte disappearanee ot useless 
charoeteis, meludmg mutations, vvliendiy the laie is 
siui)|>efl ol redundancies as an athlete* is siripi>ed lor 
a race; m this way, presumahiv, the life-history of 
the rai e juo been shorteiu'd until recapitulation in 
dt'vc'Jopinenf is [Kjssible); (a) that species and varieties 
have all originated through mutations, and (/>) that all 
natuial sjiecies and vaiietie.s ^ avo originated and 
(‘volved ihtotigii (h(' selection c>f tiucluaiions, while 
the seletiion of mutations has played a great part 
in the creation of artificial varie'ies; and finally (a) 
that like (lo<*s not iK*vessat ily begcit like when parent 
and ollspting develop under like ccMiditions (for if tin' 
doctrine of (Ik* Meiidclian inherttance be true, the pun* 
eextraotod rrc'C'ssivc* is by nature unlike the impure 
dominant parent whence it is deriv<*d), and (b) (jiat 
apart ftoin vai * ilion*', like does exactly and in c'e'-- 
sarily beget like under like* conditions of nurtene- 
for tjxamiilc, a daughter would have d('velo|K'd male 
traits like lu^ father had her mnlure been similar. 

Now let us seek c i iieial exam{)los. 'I'beir dis- 
covery should not be diflicult among the vast col- 
lections ot facts which have been recorded about living 
livings. If ifie Dilirntiinci' (not mc'relv tlie repiodue- 
tion) of Mendi'lian (rails is altc^rtiato, how is it possible 
to account for the oft-observed reappcaiance in purrly 
bred' domesticated varieties of long-lost ancestral 
characters.'* According to Mendelian theory such 
trait? should have liec'n totally eliminated perhaps 
hundreds, or even thousands, of generations bc*tore 
from the '‘purr” dominants and recessives tliat are 
supposf (1 to ha\e carried on the hc-ritage. As Darwin 
pioted : “We sec.' (fiat in purely bred race's |of pigeons] 
of evei V kind known in I'Anoy>e, blue birds Occa- 
sionally appc'ar having all (he marks whicli charac- 
terise hviu." “ Ihirely bred Game, Malay, Cochin, 
lK»rkiiig, Ifanlain . . . and silk fowls may frequently 
he nut which are almost identical in plumage 
with the wild hafikiva.'"' “ Pur*e ” c'xtrartcd rcTc'S- 
s’lves ha\( given dominant offspring, and 'fice versa. 
Many similar case*- might l)e cited. If “the central 
phenoiiKiiun of Mendelian horvdity is sc*gn;galion, ” 
not (*ven the r* union of disunited factors and deter- 
miner's can account for thes'e reversions; for if thrt 
brt'cding Iia-. l)t'( n pure, thc'n re inion, ex hypothesi, 
is Incoiua i\ able. In parenthesis, it may be noted that 
an individual m.i\ leseauble a remote ancestor in tw'O 
wavs: (r) He max rc'pi'oduce a dormant ancestral 
trait, thereby n'lideiing latent the alternate character 
which had bi't n jiatent in his immexhate predecessors; 
or (2) he may, through a failure in nature or nurture* 
fail to rc’cnpilulate the life-history of his race beyond 
Ihe pCkint reached by an ancestor and bv himself as a 
foetus — for example, “Occasionally a foal is born with 
two hoofs on one or more of its limbs; at long in- 
tervnlsj,,n hval appears with three hoofs on one or 
more of its limb-s,” "k . 
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“The fact that die gametes of the cross transmi 
[or reproduce] each member of the pair pure is r 
strong an indication as can be dosiied of the discon 
liiunly between them.” Il that be so, ifie conversi 
must ht; It lie also— the fact that file gametes of the 
cross transmit eacli nieinber ot tlie < ross blended it; 
as strong an indK.ition .i*^ can be desin^d td lire con- 
tinuity between them. In other woids, if oil spring 
reproduce divergent parents unblended, tlien there 
IS a presumption that one or other, or both, of eaCfi 
pair ol dillen nces aiose through mutation; but if 
there 1^ filduling the presiunjHion is that the unlikc'- 
nesscs arose ihnnrgh ihicluation, it may be through 
the atcuiuLilauon of many successive fluctuations. 
For example, since in the crossing of while and bltiqk^ 
liuman races eye-colour doi’s not blend, it is probabl^' 
tliat this pariiculai inilikeness arose through muta- 
tion (and, since Ikilish eves are of many colours, 
that w'e are ,i very hybiid racey On the other hand, 
^ince skin-colOur b]en<K, it is [>robnblc that this colour 
difference arose through the accumulation of fluctua* 
tions. Similailv, il the progeny of raccliorscs cros.sed 
with ordinary hoi ses do not blend hair-colour, but 
are Internuxiiate as icgards screed, the presumption 
that the divergency in hair-colour arose through 
mutation, but that in sj>ei d exotV^d thiough lluctua- 
tions. Now comes t!u.* jKhiU 1 am driv'ing at. When 
i(i(’ rrow arlifuial vauelics k'c ft clfiienily dii,cover 
itt'itances of alternate reproduction, especially in traits 
which are not vtlal for existenn’. Hut ivhen we cross 
nutiiral varnitcs {whhli carry jew supei fluilies) we 
almost invartablv gH l^ctuhnd m nearly everything 
except sex ami charaelers axoanilcti with n'x (Jor 
example, human eye-colour, which is an aitraction). 
\ few veai s ago tlierr xxas a beautiful example of 
blending in the London Zoo in a cross between brown 
and ^)olar be.ir, rccrossed with the l.'Uter. ICssentially 
It was a case of mulaito and quaxiroon. 

But tht crossings ot natural and .irtilicial xaiietics 
reveal another signilitant difference. Darwin wTote : 
“ Besid.-s visible changes whielt il (the germ] under- 
goes, we must believe it crowd(*d with invisible 
chaiactxrs proper to bulb sexes, to hotli the tight 
,ind left sides ol the body, and to a long lint* of male 
and feifialt* aiu'esiors sepai.iied by hundieds, and even 
thousands, of generations from the pn'seiU time; 
and llu'se eharactois, like thvisr writlt'n on paper in 
invisible ink, lie leadv' to he evolved whenever the 
organism is disturfx'd hx certain unknown conditions. 

. . . We ('oiulude that a tenviency to this i>f'culiar 
form of transmission "Is an integr.d part of the general 
law of inheritance.'’ But if we study the i videncft 
xvhich Dai win ('ites and xvhlch U-d him to this con- 
clusion, it bt'Comes plain that he relied altogether on 
facts derived from artibeial vai’ielies. So far as I 
know' (wilii one doubtful exception, Kalenchoe 
fitimmea crossed at Kevv with /v.. Hcntii), there has 
not been recorded a single instance of the reap|)ear- 
nner* of a latent ancestral trait wlien natural vanetie?' 
have been (Mossed ; but the crossing of artificial varie- 
ties has r('ve.al('d multitudes of them, (^ften they hnvtt 
aoueaied even xvhi'n tln're is no crossing, ns in 
oigeons, fowls, and many plants— hence De Vries’s 
“ever-sporting” varieties. 

Of all the foiagoing the human race .affords excel- 
lent illustrations, Man is a natural species, divided 
into a multitude of natural varieties. Where there 
has been perpetual war, accompanied bv the killing 
of (he v'aiiquished, ns in Papua, almost every valley 
and island has its hiologir.illv distinct race. Obviously, 
lack of intercourse, flnlei Ixreeding) swiftly produces 
racial divergence, xvliich steadily increases generation 
after generation — as w'itnesg (he great unlikene^Sies 
jbetween races separated by great distances, and tbfre^ 
fore long dnr^tlons of tirne, Haitian, written history 
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.lim.tu.., of four thousand :.r.> lomi 

VurordniH uondors; wu nov. r has a us, lul 
-sisti'nr hiiimin mul.iii,.,, I,,.,.,) nutrd.-d 
uduu,tf. Ih.'u. (10,11 uuclal , 

.H„s h,.v.. .voK,.d l.y 1,,., .1, , V.,, ; 

,h ; in n„-asu„. l.v ,„„ia,io„s 

. ih.'i.' .s ,io M.-,idcli.,n M iio.i, i,ui o„lv M,.„ 

Burn „-,,rndurl,o„ ; ( ,) hhsidm,, i, u,m,,s,,'| •„ d 

) nr>.ui ,;,>m v., I,,,,,, (i,i,I„di„j, 

|n(lin^), hkc, ■du l^ ^ and imvssariU , Ii, o, is lik,. 

-Surd) it is ( vidcnf (li,u if u , , 

|6 n,.,-u m irirsi l„ do), and l.iio,, .'iWl'o avan'al'.h.' 

into (oiir( 1,\ iDt-nits of rniri <1 tx'mn.lc i 
pool ,,, did). ,h,. dust Nvoi;u,,„d:;;^ 

aud tlx- ,,.s, Ol ,l„. so,.,s li.iv,. ■ 

All uill roino inio liji, k'inji^doiii 


oj 7 


into 

our V* M ui 


\K( II’ 


\n Kiih 


Methods of Improving Vlsibilrty. 

Tit,.- ohsi.vations of Prof. ( '. v Ra,,,.,',, (X,,,.,,,.. 

itiliiiv ''r ' 'i' '* nf iiniMoviii)^ ill,. 

jo.o , . W ,a a,-,, ooii.didv 

anti (iH^ idta of innoAsmf^ ihr visiltiliiv hv llir 
«hinm,,i,.->n „f ,,ris, d likht h.is iv.-dvod a yr, ,| d< ,1 
l^iii ink^lhc n.tr i rouvid ii. 
Ai 7 K)uiU of cN-pu-iirKMilal woiK \\.)s ('uriud oltf ' T- 
fho Admii-dty in a.nncclion «n|, fo);-p,'„,.|,aii,„| a ’.'i 

the I'i's'i" r'l ' I* *''' ^ niul foinicd 

p h ik" frir'TTt’ '"'"'"’I'’ 

poMiisinn r „f ||.||,, ,1 , om i.iI T hnvi' l.iii lv I 

lTo'.*'f'""d ",n ■' similar rff,.cl, .and 

sp" d, s i t pair of 

Jpd"of"’''''r; ■'','"'”'’'■ 1 ’' "’'ll has found ,a orr.il 

war ill ''"'’'''''"I”" l•^l''I'^ and oarlifnl.iiiv dnriiij^ ihn 
w.ir ,n oonnorlion «,(h ihr |,i,..-o itTi-cf, in lli, 'n, 
pain ,,s us,.,l for Ih,- drPTfion of snhmarlnrs and 

or< ri'n ; pnnwsn ,|,r p|,.,„.s of lonrmnlin,. 

.U( uil prrpnndirul.ar to tlio vrrtiral axis, Init tho 

pardld'Ti'n Pl>*.'"n,'d from ,m,I 

P‘ ■ In this Xhin plains of this material 

^hen so cuf and fixed into the spect.-.rles as nn-n' 
honed g,ee ,,,, ,.ffrr| |hn benefits of wl.irh ran onlv 
^^,,1 o I'"’" Thus for 

Ha Tf' " iniurious ijlare f,„ui ihr 

evr L I'r r'' '’'"’’"’•""I- •‘\l the sann- time Ih,. 

deoths •'y.V . P "iP wotir to considrrahl,' 

ph This fart will, of roursi , hr appreciatrd liv 
th^e enea,,rd I,,, the sfudv of pond-life ' 

tadri 7 '^‘-'’ is thr in.anufadurc of sp.sr- 

Iwh ’-''siJinft d the srasUr, 

^h jebv, ag.am. iho plare of the Tvatcr is almosi 

tourmalin' «nd the deliphlful tone of (he 
r Ch« r . reslful to the eye. In photographv I 

Wther application consists, in, using ,a shnet*^of r 
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l,.,urM,,,linr as liplu.lilir, , uh,,,elu n llectio.r.lnd in 
p.nluul.ii ih.il l,o,n shiunip ohjreis, is |,arijelv 
I niun.Un .ind vxliifi. u 

'!H"S..,pl.s ,d u.m.r dn.,,lv sun, many 

""'""I' ,.,,1 I.e mkJ 

u\ uii .Ills o| 1 1 j(>, s( 1 1 1 n. 

■v Im.d ,,pplK.,,lon, .UHI Mill, ulud, u,i espe.ri- 
'""'Is onpu,,le,l, Mas ,s, on ,,1 ..houv 

niuior;, iphs, uludi, .miiip u, ddn.u,. n.pure 

Heir ol n,.,,.ssiu nmunlid h, i,nv m.,ss’ 

Ihr (oniimn.l ol.s, , i .,lion of ihrs,. fi.umi 

lidil' 1 ' '"'l I"'"'S' ouin,; n. t!„. |„li|l,„d 

1 ..III '"di iKd and III, ,'on-.eiju, nl i, iI,,i,on honi thr 
klass llus ,,il,.,.||,,„ , 1 ,,,,,,,,, I , , 

11 " l•il'■s ol i,„„n,.du,e 

<on,sr 1 „ so nionnled ihat tin- t,,i„,,) ,s,s |,la,.,,| 

I It .ills in file '■(H ( (.lele", 

Applit.itiuns huu.',.In,,dv !).am pn > m-,. lualh 

ItHind no i.nu fhal nx ill u,kv up ( 1 ,-. uMnufaco 
' dlAsst.s. 1 .t.nlldMif. ii.fv.rvti, fhnt 

•> \<A\ useful ludusfiv aw.iils file (uni Vilh (he 

-KVessuv yy_ , OUMM^. 

iMAtlfh.ioupli ( alltpte. W'ilK, (), ,. ,J. 

^ I’koi. ( \ R^mw’s siip^, SIKXI (), loher 

-’4-d ku luiptoMnp Msdiilih al si;, uas pul 
tiruard In nie MXiie stars apo ,u • ' KI. u ,en la. v Spa- 
‘■•nslup ((.i iHni and ( ‘o ). .,n,i ,s useP.I ut.i onlv 

ahuve^ ()„. s,,, f.^p, ^ p„, J.J.- 

-r.'ids stMUe I, (lid d.sf uuu iteluu th. sui la. e fp 

Mf it 'nl'"""' A ^h^lu npple UU (he 

inhit. tdllit v.Ue, It IS oHpn tlilhdill 1 .) d( led thru. 

‘V;; n.«N;kAn.if; ui(], ,he sun ,sI.,m The use 

^Vu .tix I^KKl.K 

I hui \\ ell, ( )t I ( )h( r .'S 


Penial and Genital Seta o( Lumbricus terresiris L 
Mull. ■' 

, I.’ 'a ”77';! *1 Itonosihiir s ■■ \ii I nil odnrtion 

It /oolopv loiMMlii.d Slnd.nlsarmimwd in .Nan,,,,.: 

O .\npiist II, It Is si, 111 d ih.ii in I mill'll, in hnmU us 
thr nanir ,s ., symm ni ol (,. "in ihe 

lilKiiilh s, pnn ni ih,. luo p.nrs o| mum d s, nr hinn 

-losr to Ihe male , M, , nai nudified to 

loini Ihe pc.ni.d S, tie h, |!o„,nr's Imrodui 

■p'.' 7'"l' e-mpaia.iu \n.,ion„ oi 

,\nnn.,ls ml. r, pp i,, ,,f ih, rillh ulilion, i.|W, 

It IS said ili.ii m il|e s.mn uoini ih. dnrnr of l|ir 
■hirllar i.-pion dille, I,,,,,, il,.,..r „| ip, „,s| a die 
•"dt, hemp finer and nr.nl) siraikhl, u i|)i ,i 

inner ends. ^Iln ir is also p.ui of modified thadie 
n somiie lioiiad.iilr, m " \ M,„ui.i] of lilriucii. 

/oolop), p riy of ,|„ ihiid .dilion, ui.m, s.iys 

1 hr vinlr.il sei.y .d ihe ,iin||um, ,he .,,ih ami 
of Ihe lot I lo ilie i)l)i sipnniiK .ne sli'a,p|,|,.r ;,ml 
IIIOI' sirndri ll,.,,, Iln.se of otln-r sepmmls. ulurlhair 
stoul and somnuh.il liooked I In- inodif'n .ilion is 
lonnei.ion u nil ihe use ol ||„. ur ,,1 ; 

menf duimp eoilioii, ,'„u| of ||„. si,.„a|i, srur 

diiimp Ihe (oiiii.iUoii of Ihr roioon 111 uhldi il,e runs 
me bud. I, irk, I .Old Il.isudl, in • \ 'l.xihook of 
Zoology, p, I,:; of Ihe s, rond rdiin.u, inoe slair 
Hull 'fhe sri-r in ihr dilriluin, ,u„l ihos, i,, tl„, 
nriphlioinlnKxi of ilir uenii.d :,pe,,,„,s, niuch 

slendtrg'r ifian file rest.” 

_ Svsirinalk: writers, howevt r (la whein i u. idi^'ations 
111 the f()nn of (hr seta* are .>f iiu,.. e fnrni 57 li- 

I'pf spec.ljc rhanulers). du ,u4 .,ppea, uy 

ni.sed the presr-nre of iXMiiai seiai' in st^tnient Tc <>f 
Lumhriius trrr^:^rh, Tims Kcddard, in Mono- 
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^ra|>h ot rhe Order of 01jg(X'h;jeta, ” 1895, p. 122: — 

O.iiiral vet:c asscxiated witli (he mal(‘-i>ores only 
occur in (hr Mr^ascoln idx*, the l!;udnlida*, ajid (rarely) 
in ih( ( ;( 0'.colicid;i‘, Luinhriculidcb ; in fact, they only 
fH.cur in (liosc hiimiirs uf tcrrcsdial Oli^oclneta in 
which (hr maie-|K)r('s are p(u\jde<l witli sjxiniidncal 
gland-, lie notes (p. 08X) rhat thr clittdlar ?etae of 
ihr Lurnbricidye are cointnonU nuidillrd in slnijx, Ixdng 
\rt v niii(li long* r and ihiinni (ban (ho'-e on (he nun- 
cHtellai sognients, Mi<ha<lsMi, in thr I'lerreich 
voluiii/' on ()ligochata, i^oo, p. 170, givrs as a family 
chai'jrlM of ih( 1 aiinhi a ida* that »oi))tnonl> llie setae 
on crit<Mn srpnu'fit-. ot (hr aiilMioi part of (lie luidy 
are situated on papiU.i*. and niodifird as g(‘nital set<p 
in Jin lonii <d “ h ur I lu nhoi sU M, ” with longtiudinaf 
ridges aiid one or more inlnvening gtooves at the 
dist.al rnd If) fjniihncus terra^tm (p. 512), “Usually 
the vraPial -a (a- o( S( gni. .>0 or (l('ss often) 25 and 26 
are snnalrd on hroad {)apill.'e and modified as giooved 
grnltal sria-, --irndrM , rtiived only at the proximal 
end, I t* min. long and 45/x thick.” 

Th( .Shovr s|,i(. mi'iits arr not in all respects con- 
coidant d hr fullest of them, that of Boiradaile, 
can apparently be traced 
bax'k, through \h'jclov. 
skv’s “Svstoiii und 
Morphologir- der Oligo- 
(h.Tien,” 1884, p, 156, lo 
fining’s pajin- in the 
Zrifschrlft fur icisscn- 
'^'cJinfilirhc /nti/ngm, vr>l. 

tS;;, p 478, who states’ 
that fx'v’ulinr sr'ta' arr 
found in Ijinihtints' agro 
roJii (.mollier svnonvm of 
f. trru'^ln\) in tiip vra)- 
ir ii s(‘rt<'s in llir ti ntli 
segment, in thr' fifteenth 
or one of the adlacr'nl 
segm<-nts, in llic irgion of 
sr‘gmrnl *0, an<l, lastiv, 
in tin* ('lit, liar segments 
(ti p8); (!irs(‘ peculiar 

Fi(i 1 — (xU’iitrH ii set ( ig/ setae aie tliliimr .and 

,'r:g:d, ’f 

veiitial k <j 1 se^iiiriii i , ( ■ Icflgth. 

Some of the authors 
quoted above do not mt'iition anv modification of (lie 
set.v neai the male ;i[><tI urf's ; ot (liosr w lio do ni<‘n- 
lion it >onie do not s.ay in what the modification con- 
si>,(s, aiul thosf' who desetibe if state that it is liie 
same as the nioilinralion in certain otln'r segments, 
c g. those of thi’ clitellum. 

I brave r-\ainined three spc'cimens of Lumhricus 
trrrc\fn\ all with tlie clitellum and “ridges of 

puhf'itv ” (on segmr nfs 33- 3b) lully dt-veloped ; as 

sho\x n b\ (he condition of the spernintheca^, two had 
copul. lied, <ni( a|)p.uentl\ not. boi conn>aiison, an 
ummxliried set.i (.1 vential .'-ela of segment 17) ^ns 
taken; this was of the wrll-known t)pe, in length 
074 mm , with the noduliis distal to the middle of 
the shaft (portion distal to nodiilus is to portion 
proximal to nodulus as 2 is to 3) 

In segmeuts 8-10 the ventod setre were much more 
inassi\e lli.m usual, and about i 24 mm long, hut 
of the ordinal V t\pe (the larger size of (he ventral 
set;v in the .mtiaior segments can lx* appreciated on 
examining (he surface of the worm witli a lens). In 
segnu'iils 12 14 some setic w<r(' massive, like those 
just described, while sfxne were of about normal si/e 
(082 mm. long) or slightly larger (o-qi mm. long). 

I'he ’tial selcO of segment 15 were not discovered 
in one of the worms, perhaps because they had fallen 
out; in both w'ornis whic)tepossas;sed them they were" 
NO. 2715, VOL. lo8l s/V 



o 87-’0 9I mm. long, with nodulus about the middle, 
the shaft gradually tapering from nodulus to tip, and 
only slightly curved (Fig. i, b); the tip was e.xcavated,, 
somewhat like a sugar-scoop (Fig. i, c). d he lateral 
setx' of this segment arc of the usual size and type. , 

'I’lie ventral setm of .s<|grncnis 25 and 26 were not , 
at all modified in t\pe, though they were rather larger 
than the one taken for comparison (096, 1*07, 

1 17, and I 2 mm. long). 

'rile sruv of (he ditCllar segments correspond to the 
desciiptions of the authors quoted. I hey w’ere 
185 mm. long, sbndcr, wdlli no disimci mxiulus, 
though tlie shaft vv.is thickest a little above the 
proximal eiwl ; there was a maiked proximal curve^^ 
and the shaft was almost straight in the rest of Its 
<‘Xtent ; it tapered very gradually and ended in a blunt 
point, and was groovx'd or ritiged along its sidns in 
the distal half (Fig. i. a). 

In the specimens examined, therefore, the only 
modified set;c (apatt from variations in size) w'ere 
those of segment 15 and of the clitellum. The modi- 
fication of the ditell.ar seta? wms that described by 
ceitain of (in? authors above quoted; but that of the 
ventral seim of segnii’nt 15 was of .an altogether 
dilh'ciait (\pe, whidi apparenllv has not hitherto been 
recognised. L Si mil xsov. 

Z(x>Iog»c,d U'parlmcnt, F<iinl)ui glm 'ni\ ei - 
si(^ , September 29. 

Speaking Films. 

In the aitide on sjH'cd;ing films whiili appeared m 
Naiuki of Ot('->b(T 27 IVoi R<inkine sa) s “ Com- 
binations of picture lilms and otdinai} granU)phones 
ha\t“ lx en frecp'fiit !v tiicd wiiliont success sulhcieilt 
to ensure their '^uiwiv.d in practice, 'flie dithciilty, 

01 rour--e, mainl) ,it ises from the inpiossibilily of pre-- 
sctviuKi sviuhroiusui betuMU a gramophone record 
and film ” 

'Ibis mech.mi<.d difiit nlty could l)e o\erconie, at 
least in the eailv st.ag< s i>f thr life of ,i him, hut 
('\x n then a mcK seiidus dilTiculty, wliiidi ni.iy be.st 
lx‘ descnhrd [)NV('ludogi( al, waHild remain. It must 
lx* icmemlxted that both liv the film pw turns, the 
film sounds, or tin* gramophone souncK diceptions 
arr* prartisr'd on the human sensr's. d he tvo is 
dr'celved into believing th.'if it s(x*s nail people in 
niovr'Tiient wlu'n it i^ doing no more fh.an wltiu'ssing 
(he antics of gradual, d shadows. Tf llir^ film fails 
to dreeive tlie sense of seeing, it f.iiK also in its 
psychologic.'d elb'ct. d'he intimai v wi(h wliirh 
devotees of the “fiirtmr's ” speak of the “him stars 
wdio are “featured” shows that they do indeed be- 
lieve that thr*y ser* them, that it is actuallv Charlie 
Chaplin or Marv Pirkfoid who is present before them. 

It is only w h»*n (he senses surrender themselves com-' 
pletely to this dt-ception that the r-motions arc fully 
affeefed. 

In (he same way the grainnphoae deceives the sense 
of iu'.aring. Unless we r’.an actuallv beli<'vc (lint W'O , 
hear Caruso or Sir Ilarrv Lauder the enjovment ani^ 
the etTecf wall rr'in.ain parti.al. 

Now’, m\ own experience is that vou mav deceived 
one sens<' at a lime, hut not two. Yon mav dreeive 
the eve with the film or the ear wi(h the gramophone,- 
but if vou allrmpt to deceive both togetlier failure 
rr'snlts and both d(H'eptIons arc destroyed. Some' 
years ago I witnessed a film which show'cd a nigger 
rl.'mcing to a banjo. As long ns he only danced t 
t'or'^ot Ifi.at he w.as ,a bl.ack-.and-’^i bite picture on 3/ 
while sheet, hut when a gramophone attempted to 
render the wmrds of his song and the ban 10 accom- 
paniment the illusion disappeared. There, wa.s no ap- 
pearance pf a niggef ^singing. What 1 



NovEMiiEk 16.' ■ NAl'URL 


339 


' u.u a shadou tnovinf^ on a screen; wbai 1 he.iid 
■'viS i\ gramophone making noises wiih .ill ihe f.nmliai 

fee Li.. 

A It is ijiiite possible iliat in this case du s\ nclironisa-* 
i'on of Him and recoid was not perfect, and that its m- 
‘V('ura- \ helped to destroy ^he illusion, but it must 
*k rMiienibend that both oni' and the othei .is Prof 
'^ianivine' indicales in tlu' case of sfx.ech lecoids 
itipeml in griail measme U))on suggi stion d he 
pininant part of a word gi\Os us the kev to the 
i^vhole. Ik^h words and picturi's .tre s(aenljlii.dly 
’‘A impiM'ft cl , ” .ind when wa^ atU inpL to amalg.im.ifi' 
hem ilie n sullant imperfection is so gri-.it tlun the 
' 'ffeet is wholK lost. Lofoit Pt ndio o 

> 3^ Norfolk .street, Stiand, Lonclon, W’ 
j. ' October 28. 

Fkom iaaciK.il espiaieme I .tm ahl<- neilbrr to mu. 
^^rni len lo conlradiu Mr. Pi'ndted's ini ei • ui;.^ ol>- 

>i\atioiis on tin diiricully of pracfisim^ simull.ineous 
iMfptioiis on llie senses of seeing and heai mg It 
quite possible, of coursi' pet haps hkel\ th.n n is 
\\isiei to prothae one such effect ih.m both .it oih«*, 
put I (an SI ( !!(► lerisou, a pn<>ri, loi » \p.‘cling tie' 
■loubit (l(i(‘plion to be lm|)ossib]e It nuisf bi' leiiitin- 
hired that fiolh^Iioving picliites and oidmar\ gt.imo- 
^lioiii S ha\( be( n improved giealh dining (he \e.irs 
Ninci Mr Pendied's evperif'nt t s, ,„ul that, lonid 
d^eifeit s\ m In oms.ition 1)(' guarantied, ilu' results hr 
des( f il)cs might now. be modi^'u-d <a>nsid<'i .d»l\ Mt. 
TernJred would, 1 ibinl:, admit that if both jiii tines 
;and si.imclv could lx suIVk ienth' impto\ed, the lem.nn. 
jing impi 1 lections, e\en though, |)ossjbl\. additive, 
imight \it b( so small that the deceptions .limed at 
i w onlcl liolli be ( ife('li\e 

, fhete is no doubt (bat tile photogrnphie and pbolo- 
r^lectrii nn ihoil of rcrording and n prodne ing sounds 
; is much superioi tia the compatalivrlv maise methixls 
sed in oidinary gramophones; and this mav 
uitc" well i)e a n ason, In addition lo the adainmenf 
of s) nchronisation. for (he success of the talking 
pictures produced by Mr. Pergland, and spoken of so 
highb 1 )\ the ’/one? correspondent and bv Ptof 
Anlu'iiius, A. O. Rankin'k 

Ro\m1 (''olbge of Seiencc. South Ki^nsingfon. 

I.ondon, S W.7, Novcmiber 2. 

The Differentiation of Boiled and Unboiled Water. 

1 r is otien desii.thlc- to he able to ascert.iln wlicMher 
waiter alleged to have been boiled for drinking [lur- 
poses h.is iu rc'alit\ undergone the (leatment. '1 liis 
Ktiav be leadih determined In nie;ms of indicators 
appropriate to (he l\pe of water, for the eflc'ct of 
boiling is ahva\s to lower (he h\drngen-ion eoneen- 
tr.ifion b\ remcning carbon dioxide from solution ind 
decomposing bicarbonatc^s. 

For example, PI\ mouth tap-water, a soft water 
from Dai (moor, is m.w ai /ifItiS, and giM'*' a \eP 
low'ish (oloui with pjunol-reci. On lioiling in a hard 
glass tes(-(u))e it cbnelops (he full red willi this 
reagent, a light pinis willi phenolphlhalein, and a 
yellowish colour with tliMiiol-blue. It is then .at 
p}lHS 

ongli.il (ap-sup)d\ is at /’Myo. hut rout, tins far 
inc.>re bicaibonute than Dartinoor wa'-r, siiuc' on 

boiling it not onlv gi\c‘s (he* full rod willi plunoPied, 

but also gives .i more intense colour with pheiioP 

plifbnleln and .i slatv-hlue with lh\ mcd-hlue, demoting 
pHpo, the limit for water saturated with calcium car- 
bonate in absence- of caibonle acid. 

Water from Blngdon Reservoir f Bristol snpph) wfi^ 
fotiml to be and nt Pusa, in Bihar, the 

labcvrato^y is ,bt RiVer 

■■No,\i;7i5; v6g, 108] . 


<». md.de from whicli It iscl<ii\rd being somewhat niore 
.ilk.ihiu- Running stie.mis nui\ hi nj> to pi IS 3 even 
when del ived fiaMii wtlls at pi It) 3. N.iiiiiclers (ProeX 
C .unbl IMul. , Ujil, \ol JO, p. y:;,o) has sliown 
tbai su|>plies in ch.ilk and g.mll disiiKis are at 
pH; I 7 j \etv loiist.nitK, siie.iins rising to 
pi IK 23. S3, Se.i-walci Is (lose to pi 1.8 ; 

hot tiuse more alk.iluu' w.itc i s phinolaici would 
be .m unsuit.dile le.tgcan to detec ( (In unbotUd state, 
as <‘\en m it (he lull rc-cl is clevr loped, In.i ptniiol- 
pblh.ilein would sei \a\ showing i-itlna' .i colour or an 
incie.isc in intensitv with (he boiled w.t(<r 

liighia limiting \alii<‘s m.av he obtaiin <1 with wafers 
coin. lining magnesiuin salts, since th.ii foi m.ignesium 
(.ubonnte, on boiling, is close to plfioo S.,i-w.n<r, 
dteiclore, m.i\ approximate to lliis, .md fiisb-water 
fiom .1 sin, ill I es< I \ oil' on Stadclon Ibiglils, I'Kmonfh 
S(')iind, w.is b\ insol.uion with its n.itui dl\ oii lining 
.alg e 1)1 ought up to pi hi 7. 

f^n cooling, c.iibon dioxide is 1 1' ibsorbed b\ boiled 
w.itei 'Ibis pto('eec|s nnlil (be rcnnliliMuin \*iib the 
hie ,iri)ona(e st ige icMcInd, which Is at pIlS 17 for 
s.dui.ind c.ilc Mi-n bicaibon.ib' If Is sligblh lower 
for w.iter wbitb b.is Ik en boded, since it can no 
longer be s.i(nr,it<‘d wltli iisjM'ct to bic iiboiinle, I'liis 
'■t.igi' still gives a good ( oloiii with nbenol I'd. being 
ntoi. (b.an plIS With wate'r which is n.iinralh" at 
this re.ictioii when nnboil.-d it is nlvis.d'lc to m.'ike 
a diiect test p. .'occrl.dn the lime (Ii.'il el.i()se>? bed'ore 
llic' oiigin.d icKtion is reg’-nrud, but a nositive rc-suIt 
max' .'dw.a\s b(' ac'Cepti d is ).ioof of lioiling. 

S'licc oiit' (.mission to boil di" w.iter imo’, c spc'cl.dlv 
in the (looics. b ad to a f ital illness, it is hoped (bat 
the us<' of r)li(molpblbal( In. pbcmol-ied. 01 ctlnr suit- 
.ible inclic'itor iiKO’ be of Ilsf. \V . R (1 AlKlS'S. 
M.iiine Biologic d Pnboratorv, Pl\mc)ulb, 

(b tobem 1 1 . 

Ophion luteus. 

dills tlx, one of tbc' I.irger Iclinenmonid.c, .ippenrs 
in mv house exeiv xeat in late snnnnei. 8('vcial 
members t)f nix familx b.tve compbiinid of being 
slung by it, always at night, usu.allx allci ilit\ bad 
gom to l)C‘d in (li»- top s(or\. (bird above llu' base- 
nic-nt. All doubt .ibout the aggressor was dispelled 
bv .1 voung ladv who, when reading in Ix'd, felt a stab 
on the' arm and saw the insect flagrante dclulo. 1 am 
informc'd on high aulhorltv that, while Ophion is 
one' of the' few Ic hneiimonid.e which ar.* known to 
sting, and while a small, narrow poisori sac has been 
rletectc'd in a lew spei les of th.it immensi' family, none 
h.is been lecorcb'd in Ophion Intern But when-as 
the sting is followc'd in eviry instance hy considerable 
in fl.iinmalion and jiain, such ,'is xxoulcl not be the 
effect of the mile stab of a nf'edb', it secerns almost 
ceif.iin (b.it some irritant is injected Into (he wound, 
possible for the piirjiose of paralvsing the’ flyN ICgifi- 
male xielim, as in (he case of (he hnnling-xx asps. 

It pu//.les one to divine the purpose (_>f Ophion in 
att.'icking slc'(*ping hnm;in beings. The xveapon em^ 
plovecl is the sharp point of the ovipositor. Tt seems 
sc.'ircelv possihlej that the intention is (hat the progeny 
should be lodged and fed in the body of man, woman, 
or child. What is normallv the cr. afnrc which 
Oi>hIon seeks as a harbour for Its eggs .and Inix.r^ Is 
Ibis knoxvn ''' (“frilv once have 1 seim Ophion m my 
own bedroom on llie first fliKir I \v;is reading in 
bed one niglu in August last xvben (be fix* alighted 
on the shec't T regn't th.it Instinct jmi x 'lileci over 
reason, and I drstroved the creature before' the pur- 
pose of its visit was re\re.aled. 

HERRKKr Mawvpm, 

vj'- Monreith,, ^yilcluphin. Wigtownshire, N.B. 
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Indian Land Mollusca. 

I AM sui 1 y tliat ni) oiler of the Iiuiian oj*^-rculaU 
111 the (olli.ction ut (he Indian Museum 
did not reach Sir Aithur Shipley. The oJfet had the 
-Uj/porr o( ihc ( )\ cmmeiu ol iiidi.i, winch wiote 
slionj^lv to ihf* Indi.i ()tli<,< as to (he unfortunat* i 
rlfocL ol piihh^hin^ Mr. (lucle’s volume without lalrr- 
ence to (he Indian Museum eolliction. 

I fad, howivn', to sei, wliat (lit war has to do witli 
the' (.Asc, and pri ler to ij^nore Sit Arihui Shipley’s 
ino(i\e m his .'iliMiipt to irilroduce il in his letO'r in 
Stiits’i ol ()(folui .'7 {p, 271). rile \oluni(‘ in ques- 
tion was pidtlished in lu-’t, and was, I understand, 
coniplf ted -lioiiU Ixioie it wa^. puhhshr (i. 1 received 

nhicial 111 (< a n I ii loll that it was in active proj^ress 
from tlu J'.diK ai ion |)(p.ulmint of the I oivernnient 
of Inditi only in the latter pai t of last year. M\ 
olfer was imel*' in Mfereme to this communictd ion 
thr*)uqh lIa' ( haniiel thoniith which I had received it. 

N. An NANA) \i JO 

ko\'il ^.o( 1. ri( s (.’luh, j.iim^s’s Street, S.W. 

Curiosities of Nomenclature. 

Ar .'^((hon n of the Hiitish AssiX'i.ition in two 
successor M ,n‘s 1 ask« d for an explanation of the 
l^rijctac n.iim CalynieiK', without ohlainiiifj it from 
a rtxiniful of /'oolo^ists. On the second occasion I 
snq^esti d, amonq oilier remote pos‘'i- 

hilil) of a deroahon from (he lireek word xtKo'Kv^ifitPt]. 
Since (lien, while consuUink Huckland’s Hridgwati'r 
IVealise oi iSjh for quite another purjK>se, I have 
found (vol, I, p. ■^71) a footnote on |;fenera of 'I'rilo- 
hiresqi\tiip “('ahmeiu*, from t«'#Ar(iXv^^o‘V7, concealed,” 
with Huckland’s (omment that such names wore 
*' deviserl c.vprcs^I^ to chaiote tlic obscure nature ot 
the bodies to wliicli (ley are attached.” 

Nearly hall a lentuty after the dale of Hron^ninrt's 
qentis the Amri it an c.ircinoloqist Packaid named a 
genus Ca'cidoia'a (if I may tiust Scudder’s ‘‘Nomen’ 
clator Zoologuus,” vol. i, p. 52, and vol. 2, p. 47), 
thus impli(ill\ assigning liis hlind isr)p(Ki to (he famih 
Idoteidre in th<' X’alvifiaa away from its propoi plact. 
ainong the Aselhda*. Ilnrget in iSyS spells the name 
( 'cvcidr>tta (U.S, Fisli C'omm., part h, p 314). N(>w 
Dr. TatUa-sall. with the s[>elling ('aaidolhea (Mem. 
Aslat. Six'. Bengal, vol. 6, [> 417. lo-’i). K'cords a new^ 
species of (he genus from .1 shallow domestic wadi in 
Japan, and observes that “this spccie.s is distinguished 
.1) once franu all the other species of the genus by the 
presence t)f distinct, (hough very small, eyes.” 'I'hus 
we hdve in Backard’s professedly blind IdoUdd germs 
a sixtcies wliiih is not rtn Idotcid and which is not 
hliiul. \j)art, howivi'r, from obvious misnomets, the 
endeavour to fMck a budget of infot mntir»Ti into a single 
descriptive u.aine must often fail, because it cannot be 
forc'seim that .mv character noted in the generic name 
will pnwe of moic ihan sfiei'ilie value, 

'r. K. R. STiiimiMi. 

Ephraim I (xlg(\ 1 he Common, Tunbridge 
Wells. 

The Flight of Thidtiedown. 

Pkor. -Mill's WvikPiCs letter in Naiurf of 
Octolx’r 20 tee.dls an incident observed during a 
holidav in the Cheviots in June Irv^t w'hich may 
possibly Ive of interest in connection with his inquiry. 

It was June 24, the liotlcst dav of the year up to 
that date, and with laalliant sunshine. The air was 
comparatively still but for the quivering due to the 
heat, and there was no distinct current. Our atten- 
tion Wax arrested by wj^ar to nil appenrance was a 
dragon-fly hovering 5 or T) ft. from the 'ground, and 

NO. 27 is;, vol. to8l ' ' : 


Irequently darling a fool or two away. 1 his went Oi> 
for prohaljly a minuic or iwc^, until, in fact, we 
caught ih( Object for the purposi' of finding oUt 
what it was. It proved li> be a thread of thistledown 
i>r something akin to it, and piobtibly an inch and 
a quarter or more in 

It was, perliaps, an insignificant uccurrerKe, but 
tile clfect was cerlainly curious and striking. 1 
tiny film very efTectually simulated the llight of a 
(Iragon-tly, and would, T think, have deceived all but 
a practi-sed observer. Whatt'vcr current there might 
l)e was negligihb', and the movement- -or the ' 
stalionarv cjmv<'ring .ittitude- seemed quite indej:»en- 
(Irnt of it. 

74 Osborne Road, N( w castlo-upon-"I ync, 

October 28. 


Tjih rising of plant-down on calm, sunny days as 
described bv I’lof. Miles Walker in .\aii-kk of 
October 20, p. 242, has also t>een noticed by me occa-. 
sionallv. J>ni (ould not tlie uinvard motion be ex- 
plained bv an upw.atal current of air Wc know that 
the air is usually full of eddies on a hot afternoon. Id 
order to prove 'that the thislkdown moved through, 
instead of wnth, the air, it would he nciessrirv' to make 
simultaneous and contiguous ineasuiPhients of air- 
motion bv means of smoke or of some verv special 
anemometer It would lx* inleiesting to learn if 
am one has tried such an exiicaiimait . 

f I'Wis I'" RiniARnsoN. 

Westininsti r 'I'rnining CoILge, S.W'.r. 

Ceratium and Pedalion. 

Is naeiitiv announcing (Nail'Rj., .S<-[deinher 8. 
p. 4-A (he finding uf ('(lalium in this distiict, I 
.issumed, tin aullioi'itv of Kent’s ‘‘.MaiUi.il of the 
Inlusoiln.” lii.it (he'spKiis w.is C. /ana Bv t he- 
kindness ol Ihii I.ektor \\ lorgenscn, aullioi of a 
inonogia{>h on (lie gemis Ceiatium, who has exaiuincd'* 
som<‘ sjvei'inn iis, j am m>w^ i nabled to i 01 1 cc 1 the 
impression unwithiigU given h\ mv letter, .lud to state 

lh. it the lorms found h\' nn ,11 e \aiieties ol Ct'rdintDt 
JnrundiucUa Mv error is, peihaps, a paidonahle one 
in vif vv of the m. irked (lirietences between llie actual 
oiganisin and Kent's ilhjsi ration of C. hinmdnn'lla , 
and lh< general comspondence of the sixclmens. 
found with his di'sC'o'ption, (dc , of C. jurca. 

W’liii regaid to I\\lnlion wirtiin, no information ha& 
vet M'.ai bed me lliat this rotifer has, during the past 
lhirtv-(v\o \*vars, been found at plai es in (hf'at Britain 
oilier tlinn the three mentioned in Iludson and 
(hisse’s work on "The Rotiff'ra.” 

A. E. Hvrris. 

44 Baitiidge Road, Cardiff, Ortoher 20. 

Muscular Piezo-electricity? 

Tiif. well-known “action cm rent” of muscle can 

li. ive nothing to do with pie/o-clectricity, since it. 

may reach its maximum Ixdore any mechanical change 
begins. Nor do I see anything to suggest (he occur- • 
rence of such electricity in other animal tissues or 
organs. Mr. Wiiuthesley Russell (Najukk, October 
.27, p. 375) might, however, find plants worth invos- ' 
ligating for evidence of it. I directed aliention 
sixteen ybars ago to the association of crystals with 
electrical changes in Dr^niodnnn gyrnas (Bmc. Physiol. ' 
Soe., julv, 1903), and (according to .i short notice in 
Natukk for August ii, 1021) Sti'i kbeck has shown 
ti^cir association with propagation of stimuli in. 
Mifnosa pudica, Biophyium ~ scnsitivuifi, and other 
sensitive plants* . F. Buchanan. 

Uritver»Uy’jl^«secim» Oxford) OcttJber ^r; ; 
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Faraday and the Quantum. 

Bv l)«. H. Srwi 1 \ Ai i r\. 


t X ihc ihirtl voltinic <4 " I'ApcnnK nl.ji Kr- 

scNTclics HI l“’l((tnril\ " I'.iiad.ix ri turns .ipain 
iml \ v\ .ij^ain to llu' (iis( usmoh mI hne^ nl nia^ou'lK 
ori'n cuul ol tbcir plu sical t MsltMX tn 1 lu‘ lirsi papoi 
^ Ihr \olunu‘ hnais (lie sHs^i^'otivc htlr, "On 
[ho MagnOisntioii ol niuinmalion 

it Ma^'notii' lanes of l^'ori e " U(' c1(‘Iiihs the 

latter b> saving: “By Inio ol nniC'/nhV jorrr, ot 
Inir o\ fonr, or nni^^iictir ( urrr, I mean 
^hat e\i reibe of m.ijynelle Iihm- whidi is e\erle(J 
in the lines iisuall) ealled ma^nietn' iiir\es, and 
tVhieh epiially exist as passing fmm or to nvAO 
letie j)oles, or (orminp eonemitiie eirelcs round 
in eleetrie ('urront." Ho then ^oes on lo desenlie 
lis diseo\erv of th(‘ maj^'-nelie rotation ol tlie plane 
)f polansalion, a phenomenon whuh Lord Keh m 
regarded as a demonstration ol the reahl\ ol 
Ampe't'o’s ex[)lanation of the ultimate iiiilure ol 
nagnetism. <In the eelehraltal letter to Rieli.ird 
Fdnllips, published In the f*lnlosophiaiJ M aiiazinc 
for Mav, iH|6, under the title, “dlionghls on 
Kas-\ iluatinns,” Faradax’ wiitis:— 

'riif \'iex\' W’hii'h I am m) hold as to pul lorNsaul 
:onsid(’t^, theieinre, uuliafion as a hij^h species of 
i/ibration in the lines of ioree wlmh are known to 
'onnrx l p.irlit h's, and also nitass,{*s, o| mattei toj^xtlu'i. 
It laidiavouis lo disnuss the allier, hut not (he 
eihral ion. 

Again in i.S^-’ he sa\s-- 

Having applied the t(‘im line of nuii^nriU j<'u> to 
an ahsti-aet idea, which I heheve leprosents ooutalcb 
th(' n.ifnu , eondition, dinction, and « om])ar.)l i\ ' 
amount of the ina^netie ioni^^, wj'hout ofcienie lo 
an\ [)Ii\su.d ronditioii ol (he toiie, 1 ha\e now apphisl 
the (rrm /i/ivwra/ Unc oj force to iiulude tiie lurllin 
idea of their ph\sleal nature, d he liist set of hies 1 
uffinn upt.)!! the evidence of stiict experinit ril.^ I he 
second set of lines I advixate, ehiefly with a vi(W of 
l^tating the question of their cxtslencc. 

rius Cjiiestion he. regards ;is “Ixjtli important 
and likel} tube answered ultunateK in the alhrma- 
' live.” 

The quantum theory seems to supplx the 
alFrmative an.swer anticipated b) Faraday. It has 
long been recognised that this theory requin's a 
certain atomicity in nature wide h ma\ be repre- 
Sttnted either by Planck’s constant /?, or by some 
combination of h with other fundamental eoit 
stants. Planck’s constant, which has the value 
0-558x10"'^^ erg see., may bo looked upon as a 
quantum of action, but it is perhaps simpler to 
regard it, in accordance wdth the suggestion of 
J. V\'. Nicholson, as an angular momentum. '1 he 
first indication that tlie. quantum may be essen- 
tially m.ngnetic appears in the work of S. B, 
McLaren, who, in a letter to Naiure (vol. q2, 
p. 165, 1913), identified the natural unit of angular 
momentum, used by Bohr, with the angular 
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m )mt ninm (W the m.igiu tmi. " Kt p( ting entiieh 
tin* id< .1 ol mugiu li< 01 il'<lii< -nbst.iiu'e, the 
ningueton ni.i\ ]>e rig.iMkd .1^ uu mum i limiting 
sml.Ht ol ilh' .eih.et, loiimd liKi .in .1 lU Imr-ring 
1 lie tuli( s ol eleitru' indmiion w liu h ((inunato 
on its Miil.ua gi\e it .111 (Uilni ih.itgi,; (he 
m.igiKtK' Inbev Imktd lliioiigb its .ipiiliin make 
it a perm.'UieMl m.tgnil." It ni.i\ be shov\n liom 
oidm.irx (di *1 roiK n.imie ('onsidi r.ii ion ^ lli.it tlu' 
.mgul.ir moiiu Ilium <d such .t s\stem iv i ijiiul to 
!M(*/2‘rr, where N is the mimhet td m.igiu tu lubes 
threading the ni.ignetixn, .ind r is the (lectio- 
st.itK' ( li.i! ge. Aeioidiiig to lb( <pMntum lheor\, 
tile angular momentum must tu' iih utt, xviiere n 
is an integer, and we ma\’ h.iM' a om’*<iiiaHt\im 
m.ignelon, a two (ju-iiitiim m.igneton, and so on. 
Identihmg tlu sc two expri'ssions lor the .ingular 
moiTumlurn, we liml 

X’e -- iih , 
or 

N H(//, I'l 

thus It IS seen that the number ot lulus ol mag"- 
netic indueliou p.assmg tnrougli the apiiture (d 
the magneton is tajUtd to an inlegei, 1/, multi' 
plied l)\ tli(‘ (onstant lac lor li^u. if we suppose 
that the ch.iige ol the. magm Ion is (<|iial to the 

elei Iron ehaige 47/1 x lu b..S I , we Inul lor 

hje^ whuh delines wli.'il nuisl he tlu j lutdiinienUil 
unit mfignelH luhe, the \ .due i > 71 ^ ■ 

or 4 jjox JO ‘ l’...M.L. ( onscujiu'nlK one (Ml.S. 

m.ignetu tulje wjntains ue.ul\ two .iiui .a Imll 
million (jt3xi<L) ({uaiiluni Inin '., 1 he (Jectro- 

kmelH energy ol tlie unit luhe is \hy, where v 
IS tlic fi(‘(|uency of rex ohit 1011. 

A magneton theory of the structure (d tlur atom 
has been developed with great ingenuity by A. L. 
Parson, but Ins theory has not met with accept- 
ance, partly because it employs the notion of a 
sphere ol positive electriuly in jdace ol a positive 
nucleus, but mainlv heeause it is iu;l based on the 
atcJinic numbers of Moseley' which an' now gener- 
ally accepted as representing accurately the 
number ol electrons in the neutral atom out- 
side the nucleus, Llliniately it may pru^c' 
necessary to adopt some form of the mag' 
neton hypotliesis, which seems well adapted 
to explain magnetic properties, and, Ijy ad 
mitting the possibility of stationary electrons, 
as in tlie Lew is-Langmuir theory, chemical pro- 
perties also. But at the present time the results 
uhlained from the Bohr-Sommei fnld Iheoiy ot 
spec'll al tro(|uencies seiun to dem.md electrons 
which aj'e moving in ('crtam orbits. .\s pointed 
(Hit in these columns liy Dr Not m. in ( anipbell 
(Nature, vol. 106, p. 1920], the diflcrence 

between the two views ma\ be i)unl\ formal. 

It is, however, desirable to (onsuk^r whether 
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the tho)r} of i^ohr, like the mag-neton thcorv, 
[)(>in(s to I lie f visLoiu e oi (.lih< rofc ina}^n<-ti<' fubes. 
In Kyio A 1 .. IR‘rnoulli c.mu! to the coik'Immoii 
that uliejii aji eI(H Iron Ji> in movement m a umloini 
molei iil.ir mnt^inlie fi( 1(1 tin nuinl)(.r ol Imes of 
jor( »■ < ut i)N thf radius vrctoi at eaeh revolution 
IS one and llie same umveis.d eonslant. In a 
fi.ijjr! lead before the Roval Soi'iety ol Kdinl)ury^li 
in \o\(ml)(‘r, t)u jiiesent writer attempted 

to show that, withoni anv restriction as to llie 
uiiiformitv ol the ma^netu liedd, wlien an> 
Mumher o) point (hary^es arc revoivinj^ round an 
axis with a ( ommon angular veloeit), the numher 
ol maf4nelie tubes passiny^" through the stationary 
circular orbits i-^ ecpial to an integral numfier ol 
limes the r'oiistant //^e. Kei'ently *m attempt has 
hecMi made [o « \l<md the Result to llie more 
gentnal ( as( ol an elec tron uwohing round the 
pc^situe iiueleus in an elliptic' orbit. Jl has been 
i^hown ^ndependenth by Scnnrnerteld and by \\ 

\\ ilson that the si/e ancl shape <j( tltc' ellipse 

del hmhI upon Iwe integers n and \i\ the hrst intro- 

duc (‘(1 bv the a))plication of tlu* (niantum llnory 
to the angular motion, the second b> the ai)plica- 
tion ot ihe theorv to the radial motion. Ihc' sum 
ol these' two integers determines the value' of 
Hohr's \V, ihe total tmergy of the system with 
the negative.' sign piefixed. Making e'crtain 
plausible assumptions, n. appeals tliat the total 
numbe'r of (|uan(um magnetic tul.ies passing 
ihrenigh the ellipiie' orbit is simple tins sum, 

n -f id. Ibis ri'sulr is obtame'd bv einploving tlie 

genenalised lorm of |1 k‘ e|ii,'mtum tiiceirv lirst pul 
forwaiel l)\ W . W’llson <mel used with such 
siicces^s })\' SomiiH'rfeld and others. * 

On tins theoiv the nu'an value ot the kmelic' 
energv e'orrespondmg to a partic'ubir de'grce ol 
Irt'edejm IS ('((ual to wfiere the moan value 

is taken over the* period, 1 ^ v, corresponding to 
the co-oidmatc undeT consideration. It is now 
assumed that this mean energv may bo ide'ntilicd 
with cice I rokmctic cnc’rgv. Ihe penodie' motion 
of an e'lectric e'liaige c m an orbit with high fre - 
fjueta v V IS I eg aided as ecjuivalent lea a luricnt 
en-, and tin- electrok inetic e'ncigv ma\ then be 
written 'Nena where \ is the numlx'r ol magnetic 
lubes passing tluougli the ae'tual oi])it, l)ut corre- 
sponding to the parlieiilar ('o-ordmaie in ejiies- 
tion. lajLiatmg the two exprt'ssions for the 
energv. we find at once 

N -^n(/;/e). 

Jt must, ol ( oiirse, he admitted tiiat we do not 
get out of the cejiiations more than we {)ut into 
them, "'O that the assumptions made above vitlu- 
allv implv tfie t Msteiiee of dise reie tulics cjf mag- 
netic indiu'tiun. It is to Ik* noted that we aic 
coucernexi Iwai* over with the prex’ess of taking 
a time aveiage of a certain cjuantity, first in 
evaluating tlie mean kmetie' energ), and secondly 
in evaluating the electrokine'tie energy and assum- 
ing the movmg^ charge as equivalent to a current 
cv. Ifi the words of Dr. Norman Campbell, 
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I ''Classical dynamics, it is clear, is' only ‘ statiist* 
ical*; wliai dH* the principles of the dements 
I ot the statistical group i.s the main problem of 
j pli)sics ol the future.” Ihe sugg'estion now made 
I IS that the (|uantum tul.ie is the ('lenient referred 
I to. i 

; Ihe phvsieal » \istence ot haraefav s magnetic 
tub* s (oniorms m many respee'ts tf) the' mode of 
requesenlaticjn suggested b) Sir Joseph 1 . armor: 
“(Jne or moi e electrons constrained to inov^C 
I round a diannel would be like an ampereati 
j eurrent. It is not unlikely that constraint of this 
kind will have to be introduced into molecular 
models to give an account ot {>aramagnetisin and 
terromagnetism -namdv, structure in sj)ace or- 
atom involving" < hannels more or k'ss ddmite for 
the (leetroiis to e'lrculate in.” On the present 
view sudi channels or partitions would be prej- 
\ idl'd in f onsequcnce ol tlie dise'rcte nature ot 
ific luljes ot magnetic ineluetion, whie'h would 
detc'rmine ihe radius of the pe-rinissihle orbit 
whieli an des'trear desc'nbts about the nudeiis and 
account fe>r the projierlv ot rig'iditv. 

.Sir Oliver l.odgc', m a rectnl pa{X*r [I'Jitl. Mag., 

V ol 41, [). 042, iqJi), VMites as follows 

“Magnefie lines are alvva}s closed cuives; there 
is no known wav of geiieiiiting them; thev alvvavs 
pre-exist, though thev may be. of atomic or molc- 
culai magnitude, and in a niagnt'tir held are 
o[)ene'd out so as to enc'lose a [leri'e^itiblc area, 
dills js geneiallv admitteai to b<‘ tlu' {inn I'ss of 
magiu't i''alJon, and wlu'ii the magnetism ceases 
the lines shiink uj) into infmitesimal, or [irai'tic- 
.dlv uiiimli'smicd, orluis again lhat the quanhinL 
IS assoi'ialed with these ultimate' magnetic units 
IS t xi'eedinglv likc'l}.” 

It we aeee.jJt the; existeiue ut quanUini magnetic 
Uibi s, maiiv <[uestions ot gie'at inti rc'st sug'gest * 
rhcmselv (. s. \\ flat happe.ns in llu' emission or 
.(bsorplKHi nt rac-liation Dors radiatp)ii miplv 
tlie sepataliun or rjn tion ot a einaiitiim lube' from 
<in atomic svsit'm, <ind ahsoiption the me or[)ora* 
tioii ot an (.xtiriid lube'.'^ I iicn, again, liow are 
el('( trostatie, loues to be regarded.-' vSir Joseph 
idionisoii has pii. lured a magiielK' licld as due to 
the motion ol ilci trostatie tubes. It would, oi^' 
eourse, be possible' to rcveise the process aiuh 
regard .m c'lectrost.itM, held as set up f)\ moving 
magnetic' tubes. In a suggecstive communication 
to the Hritisli Assoi lation at Ivdinburgh l/rot. 
Whittaker diseussed the properties ol lubes 
lorce in lour dimensions, and pointed o\it lhat 
sue ii a lube, whie h would satisfy all the- require- 
ments of the relativity theory, would involve both 
the elee'tric and the magnetic vectejr. I'urther, in 
the lour-dimensional world it is action, not energy, ; 
which is conserved, so that the field appears open- 
for a direct application of the quantum principle, 
dhe experimental physicist may feel somewhat'* 
appalled at the prospect of such a solution of hi^; 
difficulties, but it mav yet be necessary to invoke 
a four-dimensional tube of force as the unit brick 
from which a universe may be constructed. 
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The Mineral Industry of India,^ 

By Prof. Henry Louis. 

- jNCL llity>t.‘ar 1903 the (jcologital Sunc) ul and wlicii it la lurihcr buine in mind liiat Indian 

India has published quinquennial records ol bibout is plentiful, is still cheap in spite of its in- 

'“neral production upun'tlie lines laid down b} creases in leceiii )eais, and is intelligent, docile 
* then director, Sir riioinas Holland, and these and leasonablv elhcient, it inusL be lanl) obvious 

‘ve supplied an invaluable surnmar) ot the d«‘- tiiat we in the old countiy can M'au cl\ hope to 

*lopinent ol the mineral n'soutces ol India, and, compete uitli India as an iron-pi odui l 1 . 

'ose all, ol the industrial progtess ol the Penin- .Vn exanimaliou ol tlie ligiites k spiling coal 
1 he \(>lunie beiore us, on e\actl\ llic ''.ime p/oduciion brings cnit the nnjxjrtance ol the Indian 


'les a'' Its predcccssoi s, is ol cspeci.d intericsi, 
Vause It C(^\eis a period wliuh ina\ lairl\ be 
?bktd upon as that ol t!ic modem mdusiiial 
Wakening ol India. Beiore the war the (kvi'lop- 
"icnt of the Indian coalticlds luul (.omnu luxd . tin re 
^as a small but scatccly lluuiishmg iron indiisti\, 
Tid a Icw' industries otlier th<m n.iluc industiics 
.’etc ('oiinng into exislcuce. 1 he war, willi its ,ii 
end.mt (listurbaiH (' upon the woild’s slopping, 
^toloundK aflei tul tlu' cc'onoiUK' situation m liuli.i, 
jnd I ompelled India to pioduce lor heisell 
,liatenals w hu h it h.ul hitheito been touiul lUoie 
':oiuenienL t<j import The majonU ol the mdus 
■ nos thus tounded have liecoine slahihscd, .iihI 
iimtuig others the foundalions for a great iron and 
Steel indnslry have b(‘en laid. It would not be 
\vholl\ siupi'jsing if, within a n'lati\<'h sjiori 
^period, India were in a [losition to eNp<Kt sU:cl 
rbillcts to tins ('onntiy nislcad of reciivmg ium 
'^and siei I from us. 

" So far as natural leouiucs ate < oiua reed, an 
,'iron indiistrv depends essentiallv upon the juodiu- 
tion ol co.'il and iron or'* i luring tlic })<‘nod under 

• rev iev\ il)t‘ prodia tion ol < oal lo'-e lioin aliont 

million tons in kji f to 2 oi million tons m 
thus im'rc'nsing- b) neailv' as P' '' '< nl. I h'- 
Values at the pit’s inoulii given in lliesi* leeoids 

• depend to a great extent upmi the position of the 
; collieries <ond t)u demand (or ( oal in l)u ir iinme- 
' diatc vimnity ; lurthermnre, during i<M7 ami loiS 
s tlie pri( cs were fixed bv the ('oal (. oiiliollci on 

behalt of the ( lovernment, and, tiicrefoK', havi* no 
Stalistiral value. I'lie priei's lor u)to are, then 
^ loro, the most rc( ent pra es (hat can he considered 
here. Ihe two provinces of Bengal and of Ibliar 
and Orissa are the most important coal pioilmers, 
having during the period under discussion pro 
duced more than ()0 pier I'cnt. of the total output, 
and the average valm‘ per ton of coal in these 
tvvo provini'es in ioJ('> vvas 4s’ jJ. at the jut s 
; moutli (taking tin* rupee at iw p/.). fhere ajjjiear 
i to be enormous quantilu's of high-class iron ores 
in the Iw o provinces above-named, av craging abov e 
60 pel ('ent. of iron, and < ontainirig for the most 
^ part modi'rate proportions of phosphorus with icla- 
tiveh little silica; the value of the ore, evim of 
this higli rpialitv , was in OjtX t <r. SJ. per ton 
When (hcs( jirii't's art' compared vvitli prices at 
liome it will be seen that they arc onlv about (vue 
eighth of ('(vrresponding prices in (his country, 

V kecoril-, of l!ic ( ’leol iairal Survey of India Vtil. y, April, loi' 

QuioqrjP’inial RcfviPw of th<* Miu'“r.al Piodui'ttofl of liidi.-l for thp 
1914-18. ' By tlic UlfeCtor ami Senior Oilirerx.of the Oeolo^ical Siirvc|f of 


coal output; it is gi cater lli.in that ivt aii) otiiei 
Bntisii Dependeiic), and its i.ile ol development 
ap[)e.im to lie exittded cmlv hv that ol J.ijiaii, it 
IS m((K sting to note tlial in Imh.i and Jaiian 

(.ai h pKjductd i,J()4,ooo tuns, whilst in loib Indiii 
jUodiKed .'0,7^*-’, 000 and J.ipaii tons 

ihe elhK K nev ol the Imliaii (oabminei appeals to 
b( lelativcl) low, mami) bin aviso, on amoimt ol 
the ( heapm s^ ol the labuui, much vvoik is done 
b_v hand in Jiuha vv iui h is done bv jm chamcal 
means «.ls(‘wluic; m the Indian < oaltudds the 
>\sl(in ol tianspoiling < oal m baskeis i anied on 
lilt head m not vet wliollv extiiivt N ( \ ei tlielcss, 
the oulpul [»er peisoii ('mplu}ed dining IIk' period 
undt r Kview was about loh tons jvei pi 1 son, or 
just .ibout ball ol what it is in Bus lountivr. live 
most impurlanl leatme, liowevei, is dial Bie out* 
put })v I v\(jik(T I'uqiloved below gioiind has ill- 
I leased, and is steadily nu leasing, this being the 
opposite to wli.il we unloi luiialelv hnd to Ix' the 
(,isc m this lountiv. t um'in i enllv vviili tins im- 
provement we jiiul that the at < idv n1 dealli-rtllC 
IS decreasing; during the (imm jiifimial period 
lieic distnsstd tlie dtatli-iate pei thousand 
prisons Linjiloved was i i|, whilst timing the 
( on'i'spondmg peiiod m the 1 iiiUil Kingdom it 
wa‘4 1-3. 

The r< port alsv> diiccts <itlimiii>n to Bie iav t Brat 
r:o,il ( iitling mat liineiv is on tlie int-icase in India; 
Bi.it the Indian tollit'in s aii' admirabl) adajited for 
Bn cmplovnuiit ol eleeirxit> underground; that 
s(.\eral important st li( mes lor eletliit' supply to 
(lie toallields alt. m t oiilemplal 1011 ; and that the 
Iftdi.'in workman is naluiallv highly adajUable to 
(he handling ol electrical m.ithinuy; and it is pre- 
(ht ted that the result oi the more exlendevl use 
ol elct tncitv will Ix' to r'liea]>en I'osls still iurthcr. 
t ompt titiou with Indian (oal will thus he ren- 
(leied still more dilheult so far as we ate eon- 
teined, and tlie prediction tlmt Indian coal will 
' licfoK long siipjilv Ifgypt, and img evtm compete 
wiBi us in the Meditci rnnean, aj^X'ars by no means 
impossible ol at'comjilisbmcnl. 

In oBirr lespeets the mineral lIuhl,stI^ ol India 
appears to be m a Buu'ouglily sm.ct'ssful t omhllon, 
and shows signs ol a steady advant'e, tlu' \aliie of 
tlie output having more than doubler] it sell in the 
hist ten vfnrs. Attention mav be dnerU.d to the 
lat't Biat India is now mainifm tiirmi; ils own lerro- 
maiigam ^e, and that it is hoped bt fore long to 
pnxiuec snliihurit' af id from indigenous materials 
- namelv, from the /aric concentrates produced bv 
■ the Burma* Corporation ,at Bawdwin 
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Liquid Air 

A n < )i (!rt 111 V ‘Him 1 1 { KyJ 1 . \o 1 J4j {) I).is hm-n 
issm (1 ( by ini- 

.ibsi )i < hi 1)011. i( c<4iis material with 
liqua! an or o\\L;(n jiom that provision of lh(‘ 
bxplo^i\(s A) t whali rec^uiics the manufacture 
'of explosives to 1 m (Hriiid out in lieenscd pre- 
misi's. This Ordrr will, tlurebiro. enable free 
(ompctilion between e\])losi\es of the usual type 
and mixtures of liquid oxv^^en with a tuel that 
can be Rnade on th< syiot shortly before tiring'. 

Liquid owrqn exjjlosives onginated in Ger- 
many, but brlore the war had no ^reat vogue. 
During tlx' war I law were used on a fairly large 
.scale liv the (urmaiis in non-g.aseous coal mines, 
in ir«)n niim,s, .md loi the di siruetion of macliinery 
in fMCMK ii st((! [ilants. 'J'his development was 
(xa'asionod hv the need for conserving Germany's 
supply of niti.iti s for the manufavlure of military 
exploMv ( s 

file imii using i os| of I'xplosives and the im- 
provrd m<thods ol obtaining liquid ox)g'en make 
the pr(>hl4'm of pioducing^ explosives by tlie simple 
metliod o| satin ating materi.ds likt* wood-me.al 
with li(|Ui(l oxvgi'H an aftra('tive one. The ex- 
plosives so produced also pn srnt ('Cftain advan- 
tages, cspecialU' .is regards Ireedom from danger 
in transport, sloiage, and handling, but thex have 
certain inherent disadvantages : thus, the rapirl 
evaporation ol tlu' lirjuid o\)gen iua'cssitat<^s 
rapid tiring and so limits tlu' numlxT of shots 
that (Mil !)i‘ fired in one blast ; it is ne<'essary to 
have a lujuefving [dant ('base at liand ; and tl\e 
e\[>losi\(' lannot he n^r'd in fierv mines. 


Explosives. 

rhe plant required for licjucfactlon must be 
capable of turning out a product containing at 
feast 85 per rent, (if liquid oxvgcn. Tins is con- 
veyed in Dewar vessels to tlui proximity of life 
rcH'k face, wduTc it is poured over a pa()cr cart- 
ridge containing carbonaceous matter of different 
kinds, such as carbonised cork, or wood-meal, 
with or wiTiiout tlie addition of petrokmm. The 
impregnation of this cartridge with the liquid 
oxygen is carried out in a cylindrical vacuum- 
jacketed vessel, care being taken that the im- 
pregnated cartridg^e contains suflicicnt oxygen to 
ensure the total combustion of the carbonaceous 
filling and of its pa])er envelope, d'hc Impreg- 
nated cartridges are then puslu'd into the bore 
hoI(‘, where they are diUonated hv nu'ans of the 
usual detonator, or in some (mscs simply by a 
gunpowder fuze. Aix’ordi ng to another mctlu^d 
the cartridges are impregnated in the borohole 
itself. '1 he violence of this explosive is compar- 
able w'ith that of the more intense blasting agents, 
but much depends iq)on the manipulative skill of 
the workers. 

For industrial purposes, sitK'c the war. there 
has been a general reversion to explosives based 
on nitrates, but it is understood llint liquid air 
ex])losives ar<‘ still usial in Germanv to a limited 
extent, and thul experiments are being mndt^' 
with tlu'm m certain h>(*nch Depart ments. 
d'heir investigation is als(') being carried 
on bv the United .Stall's Hureau of Mines, 
vvhu'h has issiual a preliminaiv l)ullL‘lin i')n 
the subjei'l 
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T)ROl' ! WUIS \R I IIUK HAlNHRIfX.F 

A passi (I aw i\ oil ()( toiler jy. Dis fru'nds 
Imew he was luU widl enoug^li to ( arrv <'>n his usual 
blisv lile ol t(*a( hmg and rv'st'iin h, but none fori.‘- 
.-aw that ills Me would he suddetilv cut short by 
lieait lailure 11c was onlv torty-seven vc.irsold 
and in the priiUf' ol his (aieer. Our dei'[) S}ni- 
pathv goi's out to Ills widow' and little daiigliter. 

lh‘o) Iknnhridge had for vents been a man of 
pi^or pin sif|ii<', and it was a waander to his friends 
how m spite ot Itequenl attacks of illness, be 
contrived to do so much useful work. He W'as 
modest and rt'tiring^, l>ut his enlholic interest in 
scicntilii' work and in things in general made 
him a dehgditful and lovable companit^n. He was 
a skilful expi'rimenter, a ch^ar writer, and an 
excellent teacher. Such men vVe can ill .spare. 
The hook (“ Fssonti.ds of Physiology ”) he wrote 
with the hate Prof. Afenzies is highlv esteemed, 
abd illustrates to the full the power he had of 
interesting his readers and of making crooked 
paths straight. 

Prof. Bainbridgc was bOTP 
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ediu'atcd at (he i.evs Srhool, and then at T rmitv 
(College, Cambridge. Ifis medii'al studies were 
<Mrru‘d out at St. llartholoirK'w’s, and after a 
brilliant aeadiauK' career fie Idled several minor 
posts ill th.'it hospital. His eativ researches were 
earned out at University Collegix .Among the 
positions he held were British ^Medical Research 
.Scholar, demonstrator in pharmacologv at St. 
Bartholomew’s, Gordon lecturer on pathology at 
Guv's, jenner Afemorial student and assistant 
bacteriologist at the Lister Institute, later the 
professorship of physiology at Newcastle (igii), 
and finally, 1915, he returned to his old school, 
St. Bartholomew' 's, as university professor of 
physiology. At the outbreak of war he at 
once offered his services, received a temporary 
commission in the R.A.M C., and had charge of 
a military hospital at Newcastle; he worked also 
on the action of poi.son gases at Millbank, and 
gave lectures on that subject in cadet training 
schools throughout the country ; but the stress of 
work was too great, and his health broke down, 
so that he had to Cesign hi.s commission. Hils 
dpvotion of .0,11 kinds , inade him 
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KTitrJpK^ to us all. His honours included the 
NR.C.P. and F.R.S. 

Instead of attempt int| to ^ivr a list of Pi of 
fiiinbridgc’s published resist rhos, J \sjll quoir 
torn a doeument drawn up hv Prof. Starling 
/hieh admirably gives ih?* main features ol liis 
'ork ; he has allow ed me to use it:-' 

A ver\ large proportion of IVof. Hainbiidge's 
ork rej)r<^sents important additl()ns to knowdedge 
/hich have found a perm.mt'ut p);ke in tlie t»>('f)rd 
f scientilic dlsco\er\. In pathologv his most 
tiporfant work was in flu; differentiation ol the 
ifterent types of paraAvphoid baeiirg a study 
diich li.is been carried very far m later Nears. 
t W'ns, bovve\er, on the pliysirilogiral side that 
is worlv ^was of most importance. In his re- 
^carches on hmjih formation lie took iip the ques- 
tion of the tissue hmph and defined for the lirsf 
time the part plaved m lymph formation b\ the 
metabolism of cells. Working on the sub-maxil- 
lary gland and tlie liver, lu' pointed out tlie 
def(k'ts in the sccrelorv ihcsirv and showed that 
all the results obtained might l)c explained as 
due to the production of metafiolites in the cells 
and the ('onsequent rise of o^niotic trmsion in the 
tissue fluid which had the effect of attracting fluid 
from the blood vesseK and .idding to tlu' Umpb 
flow ♦from tlie part. Tin* question of tlu' 
nus'hanism of iirinar) sf'cnMion was one whicli 
ocrupi('d liim frequeritlv tluough his scientific 
('areei His isulicst work, (^arried out W'ifh Hcd- 
dard, ('onsisled in a repetilion ol Nussb.mm’s e\- 
nerltTKMils, a\oiding manv of tiu' soun'es of fal- 
lacN whah llu’se (amtalned Al first be was in- 
clined to asenbt' a s< cretor\ fuiK'tion both to 
glomeruli and to tubules, but latcT, in experi- 
ments (\irried out at \AwvTasfl(', he was Ital to 
adopt Cushny’s \ie\v, in the support of whicli he 
bfouglit forw.'irrl manv new and ingenious expen- 
menfs His work with Fvans on the funi lions 
ol the mammalian kidnev fed with blood from a 
heart -liing- preparation was, untortimatelv, onl\ 
in the nature ol a preliminary commiini<'afion, but 
the method pmmises to be oi (’onsidoi able value 
fui' tlw eliK'idation of mam problems conneclcd 
witli urinary secretion His work on tin* gall- 
blarlder with Dale was a useful lamtribul ion to a 
d('pailnu‘nt of pb\siolog\ in which knowledgi is 
very deficient. 

“^^ost interest, houcNcr, atbiches to his latest 
work on the circulation, and especiallv to tlie dis- 
covery of the relationship which holds between 
pressure' on the venous side of the heart and the 
rate of the heart beat. Many attempts had been 
made to CT^plain the acceleration of the pulse 
which occurs in exercise. The pace-maker itself 
ts iinafTt'cled by tlie pressure in the auricular 
cavity, though a quickening of the pulse is one of 
the methods adopted by the organism 'for enabling 
the heart to ideal with the greater inflow' of blood 
into this organ which acrompanies muscular exer- 
?i«e. Ba inbridge .show’cd that any rise of pres- 
on the venous side of the heart caused a , 
Cjulckening of the beat, partly by inhibition of tbe^ 
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\agal.tone, partly b\ reflex excitation ol tlit* 
.iccelerator mechanism. (his condition is the 
<s)ii\<'rse of that whi('h is cxjire.ssi'd as Marey's 
law, a ris(‘ ol prcssiiie i>n ilu' \(i)(tu'iiku side 
tending to ('ause reflex slowing oi tlu“ heart, and it 
IS theretoie d«‘.s<'ribed as ‘ Ihuniuidge’s law.' 7'he 
review ol the whole siihjeiU ol llu* ph\sioIog\ ot eX" 
ercisc, w hi( h he undet locik in w r iting .i ( oinpi ehen- 
siN(' mont»graph f>n tlie subjc'ct. sugmshd many 
now pr<fl)iems for work on tlu' Di cukiiioii , .md he 
was making plans to ntlai k tluwo problems, partly 
alone, partly in conjmu'lion with othei )ih\siolo 
gnsts, when bus work was bouiglit to a sudden 
and premature close; but lu‘ was happN lu his 
work and in tlie planning ol new leseai ( lies, and 
he would be content that others should build on 
tlie foundations wliieli be has laid dowm.” 

Prol. Hambiidgt* marrii'd in iqo^ Hilda Wini- 
fred, daughliT ol tlu* Ke\ , kk I liornton Smilli. In 
bis wif(' he found a <ompamon Keenb interesUal in 
his work, who, by her constant co-opera I ion and 
eare, enabhsl liim to utilise his tahmls to the full, 
m spitv‘ <n| tlu* disabilitN of ilbhcallh from which 
bo sutlered W D. H. 


1)k. Wk S. Ukis I 

Tiih untimely dr.ilh on Octoliei -‘p, at the 
age of I'll tv -four, of William .Spiurs Bruce 
kmuonos a leading oceanographei .ind the 
foremost British authoniy of his time on 
Polar regions. Prom the agi‘ ol twenty-five 
BriK'c had de\oted piactitadly liis whole life 
to the ('X])loralion ol Polar lands .md seas, 
and had to his credit no less th.in twt'lve 
An'tie and two Antarcta I'xpiditions On the 
e\e of cornj)leting his medital ('otirsi- at I'idin- 
hiirgh he sailed for the Antar('ti( in tlu' Dundei* 
whah'r Ihilacua in 1892. 'Du* visit ol this and 
other wft.ilers was of course a commen ial \enliire, 
.md ihougli Biiice w'as mainly oc( npaul in assmt- 
mg' tile ( r(‘W in sealing, he found lime to make 
m.mv valuable obsinvalions in the norl h-vvestern 
pari ol (h(' \\e<Idell ."sea, ilu' first sclentilk' 
ol)s«‘rvntions made in those regions for half 
a ({‘ulurv. Kclurmng liome the following 
veai, he bei'ame an assistant ift the CliaUcnger 
oflae, and later was in charge of the observatory 
on the summit of Ben Nevis until ibqt), when at 
a few Jiours’ notice he sailed in the ll'ItidwanJ 
to Pranz Josef Land with the [aekson-Harm.svvorth 
Polar expedition. For a year lie, assisted in the 
survey of the archipelago and made valuable 
eolloetions, and he was present at the historic 
meeting with Dr, F. Nansen on his return from 
the Polar ocean. In 1898 Bruce sailed w ith Major 
A. ("oats to Novaya Zemlya, Kolguev, and llopd 
Island, and later in the same summer with the 
Prince of Monaco to Spitsbergfen. This wa.s the 
first of many cruises with the Prince of Monaco, 
and laid the foundation of Bruce’s wide and 
authoritative knowledge of Spitsbergen and Us 
natural history. 

Since his return from the Antarctic Bruce had 
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never censed urging the renewal of Antarctic 
explor,ition. The diffic ulties in awakening interest 
and raising the funds were great, especially for a 
man of lirii< e’s sensitive and retiring nature; but 
he was dauntless, as ever, in the pursuit of his 
aim. barge I\ through tlie liherahtv of the late 
Mr. James Cheats, of Paisley, and ^^ajo^ Andrew 
epafs, but aK(; b\' pulilu subscription in Scotland, 
sufficient funds wctc raised, and in 1902 the 
Scottish \ational AntarMic' l'\[)cdition sailed in 
the ScotuL for the VVeddcdl .Sea, returning in 1904. 
The expedition, like all with whtcdi Bruce was 
a.ssodated, had no rcc'ord-brcMking aims except 
in the ainc>unl of s( icutiru work to be acxoni- 
plished. It devoted chud atUmtion to oceano- 
graphy, and int tc-orolo^v . l^'rom all points 

of view 1! was a gnat su« * r ss By the unexpected 
disc'ovei v ol ('oats l,,ind in lat. 74“^ S., some half- 
million s(jn,iM‘ miles were added to the area of 
Aniari I'm .1 Moic' than I(),(k»o mih's of oc'c.ui were 
sounded .ind nu estimated, and c'ollcc'tions were 
made in dt pfhs down to gooo fathoms Wdth the 
single (\i(])lion of (he CliaUcn^er , the Scolia 
('ollection^ have mwc'r beem equalled in si/e and 
impoj taiK c 

I be e\pc*<]i(lon lound<*d a meteorological station 
at the Soutli ()il\iu\s, wliadi has since beam main- 
tained In th( Argentine t iovernment. Jaiter 
attcmipts t<,» otganisi' a new Antarctic' expedition 
faiUtI foi want of funds; ))ut Briux devoted him- 
sedf to piiblishiiiL; the s< ieiitifie results of the 
Siotia (xpedition and the loiindalion it the Scot- 
tish <)('canoL;rapluc,d f-aboraloiy m whic'li he 
hoped to see tiic' nucleus of a gremt o< (sano- 
graphical institute in l{dinburgh. He also paid 
repeated visits to .Spltsbergom, e\[>loriiig aiul 
mapping m detail Priiai^ ('bailees h'oreland and 
faking a Icadine; part in the (‘eonomic de\ (dopmemt 
of thc‘ arc'hipclago. 

Bnu c re<'ci\ed the gold medal of tlte Royal 
vSc'Otlish (ic'og ra])lii( al Societv (11)0;), tlic^ p<Uron’s 
medal of the Ixoyal f Ic'ogi aplticaal Snrie1\ (loro), 
the \elll pri/<‘ and gold mc-dal of ilie Koval Soc'iety 
of h'dinbiirgh (n'oi-'i.s), and the Davjcl Living- 
sloiu' < entenarv g<dd nu'd.il avvarclcal bv the Ameri- 
can ( ic( ig 1 a]diicnl Society ( h)2o). lie was an 
honc')rarv of Aberdeen (1907), and was 

nominated bv the Prince of Monaco a member of 
the commit tc'(‘ of the ( fccaijogr-iphlcal Institute of 
Paris His publications Include “Polar Explora- 
tion “ “ Idle Weddell Sea: An Historical 

Retrospect ’’ (i()i7), and many zoological and 
OCeanograjclilc :il [i.qicis In transactions of various 
soc'ictics and m the' Scoha results. 

No man cauild give himsedf more wholly to his 
w'Oi k th.in Biiice did, cvr ask for less reward: 
puhiic'ity m an\ lonii w'as distasteful to him He 
shrank fioin a lifi' lived m public, hut he was 
tireless in sulv.oudng Pcd.tr c\[)loiation even when 
h.e hinist'lf could not slmre in the c'xpedilion cc^n- 
c'erned. Asa leader his indomitable spirit, invari- 
«able thought fiilnc'ss for others, and ehi'crv com- 
radeship cmdcarcd him to all who served with 
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j him. His last instructions contain an appeal for 
I further Antarctic work in their directions that 
j after cremation his ashes are, if possible, to be 
: scattenal in tfie South Atlantic ocean about 
I long. 10-15° f"'* ^ southern latitude, a 

■ region where exploraticVn is much needed. 

I R. N. R. B. 


l^KOF . F. E \r\ISIKONC,. 

lilh death of Prof. h. Iv Armstrong, which 
occurred after a verv brie f illness on Oi tober j 8, 
deprives the University ol Shdludd and the mining 
industry of a man who had alreadv rendered great 
serv'ices to both and would have rendcTcd many 
more h.u! hc' lived. Born in oSyi), the sc^n ol thei 
Rev. }\. A. Armstrong, a Liverpool Hnitarian 
ministci, I'lancis halvvan .\imstroiig was c_dutatcd 
at ( iig lesw ids Sc'fiool and I mversitv' C ollege, 
EivcrpcM)!. Aftf'r spending some' tune in an elec- 
trical enginec ring firm, he* la (Mine an ariirled pupil 
at the 1 Insh'v Park (^islhciv, Sheflicdcl, and after- 
wards assistant to Mr. J H. \V. PavcTlok, 
lirst in 1 )cr})vsh)re, and tlien in Wharw ickshire. In 
1906 he went to Mexic'o to m.inagc the'- collieries 
of the late Sir hirncst Cassi 1. .and also visited and 
reported on mines in British Columbia He re- 
joined Mr. Eaverak m Shetiudd, and in 
when .u'ling as engiiunT to the .\skern ('oaTand 
Iron ( o , Honcaastcr, lu' was appointc'd tia the 
chair of mmmg in the rmversilv of Mudhi Id, n 
position which lic‘ was c\(a'])tionallv widl cjualified 
to till, from his wade practuad ('\p»Ticmr e and theo- 
retical knowledge lie was .in admiiMble teacher, 
and had a griMi infhicaic e among mining men of 
fhc' distran in 'vhi( h he taught In iqiy he volun- 
Icaaad lor s( rv i« f with the [’licmrls’ '\ml)ulancr 
Emit, ancf t(;ok his motor-iar to IsraiK c, vvheia_! he 
did iist'liil ^\ol)^ In iqiy .inrl^igTS he' was heat! 
of th(‘ I.abour Section of tlic ('oal Mir\es jdepart- 
inenl of the Boaid of Tiadc, and in ic)i9 wms 
appointed a mimiber of the committee on miners’ 
himj)s. His wairka on this snbjei t was f)f great 
value to tlic committee, and was still proca eding. 

Kindi V and generous, with .m ardent lova' of 
justice, Prof. .\rmstrom> was kecadv inteu'strd in 
, social, political, and religdous quest iems, cjuicdlv 
and unolitnisivelv taking an acdlve part in many 
' inoyements of ifdorm He woikcd imsclfishlv, 

, V' ithoul thought of reward, and might have plavcd 
I an import. mt part in the regeneration of the coal- 
; mining indust r^^ His (^arlv and unexpected death 
' came as a shock to his collc.agucs .md students:, 

; whose affection and esteem he had won by hl.s 
kindness and High moral character. 

' C H. D. 

I Trir death is announryd, on Novembet 4, at' 
tlui tv -seven vcairs of ag'e, of Mk, Hnniw Sichsg, 
honoiarv socrelarv ot flie rirou])e Intcr-Hniversi- 
taire Eranco-Bnt anniqne, tlie So(drt<* des Jn- 
I g^fmimirs C'iv ils dc' h'ramc', and the OtTicc' N.itional ' 
' des Hniv’ersip^s el Fcolvs h'rancaises. ^ 
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PlJF DCKh ()! 'i OKK Sh'f'lVloUi i>n NnVcin- 

er 4 .''lid in'-prcrcd tlie work'^ of 1 l.tdhfld, 

Id., .'ind of Messrs. Rod^t'j s ;uui Son^. u) 

ddilion to taklnj^ p.nrt 111 srvii.il function^ ‘m tlir 
itv. in tfu" courso of tlir ctreinonv of .1 

jtvv ptMMr foi tfw' (’I'Ctncit) dopartnu-nt of 

Coi'ixn .1 1 l*>li of Sli( rfli Id, Ills Ru\al lli^lltRss 
^ferroti to the intention of file ('urpotation to txtend '' 
svsinn id cliMtiu liolilin^ to tin' Ikmiu s ol tfu* ; 
^’Orlcink {xaipU', and wt-nl on to sa\ : " 'I he ononnoiis 

ower station wlilcli 1 am alioiit to opiai, ulth all iN 
QtM'hanical and scncnlific dcNKcs, fji aphic.illy illns- , 
[r.lte'* iIh* word in taononu, and must clfeativaK 
cheapen pKxliulion, nnproec trade, and tluTcby los<,en 
uneinplo) numl. If, in order to no'et compi tif ion in 
the markets of the woild, inamilarturers aie forced 
to economise, it is, in my view, n better policy to 
seek a solution of the pioblem in sciimtific lesearcb ; 
than merely to fall back ujKin a (utlailment of waj^^es 
In the future the prosperity of the manual worker ■ 
;lcpcnd;> so largely upon .scientific develojiuK'nt in our 
ndustiies that I would appeal to out youn^iT ^(in ra- ■ 
lion, in w liosc .idv.ini « m< nl I ha\ <' so deep .in intei esi , 

O let this irutli sink well into (lieir minds If Hiilani ; 
is to maintain Iv r proud position amon|> the nations 
)f the woild, they must tontnbiUe theii quot.i of 1 
science, as in the past ^(lar.ilion was done bv sur b 
nen as Kel\in, W.att, Steplemson, anil flopkmson 
It is ajiptopiiali that siah wouls should be spoken in 
■^hclField, (he piiniipal industry of wluili, (he maiui- ; 
facluie of steids of hif^h ({u.aht\ , owes moie than most 
() scirnitfic h searcli 1 in. m.mufacturei s of the (ity 
aave reco^msi d tins f.a ( in their conliiuied ^juppoit 
►f then Unuiisity. wliuh lias la en closely assoti.ited , 
ivilh the siientitn ,'td\ atu cinent of industiy; .nul at ; 
lie present moment, velien industry is fared with such j 
\ host of <-conomic (hfiicullles, the lesson is moie tlian j 
■*\ ei iK'cded, and the wise wainin^ of tin* L)uke of 
Voik deserves' the altintion of all who look for an J 
escape fiom (he present c(>ndition of stagnation 

d’ln lorllu oming Ro\al Six'iety High Altitude Rx- j 
pedition to Peru s.iils in tin third wnk of this month, j 
The ('xpedilinn proposi's u> study the adaptation of j 
man ro lif(' at or .ibovc iIk^ .iltitude of 1^,000 ft j 
As comj>aied with (»(liei kM'alilies in winch this 
typi' of work has bi • n lairiid out, l\iu |H>sst>sses I 
certain adyanlages (1) Hung ne.ir tin* eijualoi, thi' , 
effects of altitudi' <11 e less complii'aied by (hose of 
cold than in higlier latitudes. ( 2 ) Ihe C’entral Kail- , 
way of Peru, the highest standai d-gaiige railway in ^ 
the world, ascends the Andes to ;m altitude of j 
15,885 ft. (3) A mining population lives and works 
in livalities situated above 14,000 and i6,rv>o ft., or 
even higher. If is alleged, for example, that the 
porters at the town of Chrro de P.asco, in the Andes, 
raise the ore.s 600 ft. from tlm mines' by carrying loads 
of 160 lb. of mineral many time> in the day. There 
is probably no other population which carries on such 
lieavy work in so rare an atmosphere, Experiiurntal 
methods for the study of the circulatory and respira- 
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tor\ s\s(<.rus liaye adyannd no niutli uilinn tlh' 
ten ci (y\cu(y \ e.u n tli.u iht 'iuk' ni ( iiis rijx* for their 
applu.ilion to (he • \ft .lor dm u ih m(ucNhu).; (>rohlrms 
vcliiih hit' ,11 high .(Ihdiihs puNMiu I )on.il ions* 

low.irdN (he i \[)ens< s (>| ih,- ( \p. dn n u Irtxe beep 
Ti't'i-ned fiom (lie fol|r>wiug | h,. Rny.d .Sixielv, the 
HaiyaVd Mediial Sch(M>l, (he ('anicgie luiiul, (he 
Mor.iy' hand, (he l’m\(isa\ of ToroiUo, (he Rixlce- 
fellei lns(l(ui«‘. (h<> Poshyteiian llospii.d, N'l w \'oik, 
Sir Jh fei Mackie, lud Sir IColiei ( Iladlield 

(K \\ ( dll* sd,i\ , Nitycinbei 2, file Se('i((,ii\ ,,| ^( !(<' 
tor War (Su 1. \\oi(}nng(ou Rvansl unyi iled in (be 
ex.umn.rtion b.ill (d llm Phai mai eul a al sixiely, 
17 Hloomsbuiy Sc|uue, .\ broii/e nlief iioiliail of the 
lale Id. Ik h\ Il.irrison, yvho playtal such .a 
prominent and important part in lomhaling the 
poison g IS Used h\ the ( ,< i nuns Ihc h.ill, lined w ith 
a guard of htniout luimslied by tlu' 1 nisei spy of 
London <) !'(’ , was filled wSth a dis( mguisiu'd com- 
p.iny of ph.arni.u ists, lepi csuilalisi s of the War 
Onice, ofilicets in unilonii, .ind gi.iduatis of the Uni- 
versity in their academic il lobes. 'j'he platfoim yy^as 
occupied li\ (he president of ihi' soilily (Mr Ik I. 
\eal hen o.it ), (he presidMll of llie Hilllsll Pluirilia- 
ceuliial Uoufeniue (Piof. I 1 U, ( Inenishk aiul th^ 
Seinlaiy of Mali' foi W.u (Su (, Woilhington 
hkauN), '1 h(' piesideni alhidi d !(> Ilaiii‘-(>n\ scientific 
(.u<(r, .md paid .1 w 1 IkdcN* j y <'d (nluile (o Ills iiicrgy 
and .ihilily. In (0)5, il lh< .ige of foils si yen, he 
joinetl (he Spotlsnini’^ Ikill.tlion as a piuali, but 
soon afler (he fifNi ga- alfatk he was (lansferrcd to 
(lie Royal Rngmeiis nnd lx came a leading spiiit in 
(he An(i-(i,'is Depailmenl. Ills work e nlmiiiated ip 
(he j)i 0(incti«>n of the small lio\ n-spiialoi, \yhich 
pi oved so elleiiiye in i ounten'u ling liu' poison gas 
thal no teyyei Ilian ’.’.ooo.ooO wcir made, HarcisOil 
lx mg linalh .ippoinlid Uonliollei nl ('luiMii'nl W^ar- 
f.ire 'The Seen t.irv ol S(aie foi W’ai ai laiow ledgod 
m an admirable speei h the dei)( (hat tin War Office 
owed (o (ihaimacy fot plai mg at their dis[)Osal the 
henefils of its knoyv ledge and (he maiycllous results 
of its invi stig, Pious, and on behalf of every officer 
and man in the Ainiv paid a tnlwpe of icspeci ,aiid 
gratitude to Harrison, by yvhose de\oiioii and self- 
Nactilii'e (iious.mds of liveN h.ad lx < n s,a\ed. Si ienre 
h.ad tinned (he poisoned aiioyys of (lie savages into 
the pois(»n g.is of civilisalion, and might di'Vise 
weapons more d< adiv still, sn that du^ soldii 1 ’s ikx d 
lor scienct' gn yv gn-atei lyeiv day. Sir k. \\ orf liing- 
(on ['ivans (lien iinyeilicl (he niemotial, (ho guaid of 
honoui jiresenlmg .arms, and the buglers of the (.'old- 
stroam (iiinrds sounding the " Last Post " an im- 
jiressive and touching finale (o a cetomonv inaiked 
throughout bv revennt dignity and giaie. 

'I'lu. Radio New York (antral St.iiion, which i'S 
the most jxnverful (ransmitting station yet built, y\'as 
ojX'ucd on Ni>\ ember 5 by Picsideni llaidmg sending 
a message to all the large radio stations in the W'ortd, 
After f)ointing out thal such an achiiwianent marks 
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nn ^{XK )i in the scipnlific dfvelopinent of radio com« 
nuliiicarMiii, lu* s,ald lhal the larnest hope of the 
.^iih rit 111 nation is that the pisare which blesses their 
own larid 111. i\ piescnllv become the fojtunc of all 
huicl^ arui peoplis. 1 he station Ix'lonj^s to tile Radio 
<rorpin af ioii of New ^'oIk, whh h already [)c>ss( sses 
scvatal stations capahh' of (ariwiiij^ 'J'l ansat lantie 
tradic, nolaiilv wath (mat Ihltain, Norway, (krmany, 
and i'Vanre Thes,' station-, are s nd to be cajcible of 
trail 'initl in^ aiiloinalii allv at speeds of hftv words 
per minute In the ru w station si\ sepaiale antenn.e 
mounted on tiosets *100 It, hikh ladiale from a 
common (Mitie, dlav aie each equipped with tlieif 
owai ?()o-k\\. alh rn.ifor. Winn (ompliled, tlu‘ spare 
orenpii d hv tie station aral its radiating antenna- will 
he 10 souaie iiules. It is said to Iw- capable of trans- 
mitting at iiio words pi r minuli- It can transmit 
and naiiM nn igi's in dl directions simultaneoiish 
Pnsidi^nt I fai ding’s isurKigiMni wsas tecelv<‘<l by 
Stations in (h<al Britain. Norway, !''ianr(‘, (iermauN. 
and Ansi! dla, and doubtless b\ many otluTs. .\e- 
eotding to (hi llu‘ bttois WOK ate tlie (all- 

letters ot tin* iKwv station. d be freqm ncy of the 
alh r nat ing-( nr 1 eiit supfilv is .alxvut untvio. The w ave- 
letigdi used, one of the ihiity-nine which have been 
allotted internationally to the Ihiiled Stales, is 
metre*- 

Sfction t (q) of tile Safeguarding of Industries Aet 
provided for the appointnuni of a referee by tlie I.oid 
Chantellor to decide ( ompl.'dnts against the inrlusion 
or e.vclusion of articles fiom (h(“ Board of Trade’s 
fiublishrd lists of ai titles under the key industjv part 
of the Act 'I lie Tfims of Oetober ?7 eontaini'd an 
nnnouni'rmeiu that Mr Tc ril Atkinson, KC, has 
hern apjvVmled A clu latia it was announced that 
our Custeims authorities bad given nolit'e that no 
further consignments of gcxuls coming w itliln tlie 
scope of flic Act should Ix' sent from abroad until 
further notice, as tlieir staffs w'ere inadequate to deal 
w'ith the goocK already lying at the docks awsaiting 
evamination. The w'orst prognostiealions of the op- 
pi^nenfs of the Key Industrit's Bill ate thus justified 
lasuing out of eonsideration altogether tiv* utility o( 
the measure, it emnot be denied that it was rushed 
through the rommons, where prac'ticnilv all amend- 
ments W'ere brushed aside, and treateil as a Money 
Bill, thus prevMUing discussion in the Kords. It is 
already unpopular among many manufacturers and 
traders, and has roused n strong feeling of resiaitTnent 
among >-(, i< iit ifie worlots M,my complaints have been 
received by the Bond of Trade, so that Mr. Atkinson 
will piobablv he kept busy, A deputation represent-, 
ing the British Association of ClK-mists, \vhich was 
received at the Board c'f Trade on October 26 by Mr. 
P. W. Ashle\, took exception to the inclusion under 
the Act of some hundreds of chemical products (hat 
are not made in this country at the iirosenf time, 
and to many other products that .aie deemed by the 
as.soeiation to be outside the scope of the scludulc 
of the Act. 

'J'hk Mount Kvejest Expedition returned to Oar- 
jeeling on October 25. Col. Howard HuryN last 
despatch to the Times ^ves an account of the journey 
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from the base at Kharta, which octtupied twenty days. 
The march from Kharta was up the .Aiun and K'aiehu 
ValleNs to laimeh. 'Thence tlu* route diosen was yia 
the Ouiok (Cuckoo) Bass and the Cadompa rope 
bridpy ovs r tile Anin to Tinki D/ong and Kharwpn 
D/ung, wbldi was nsu^u'd on Octuber 11. Messrs. 
Htien. Winder, .md Radnim then went '-outh ovr-f 
(he Strpola Pas^ and the Teesta Valley through 
Sikkim to Darp'ding, hut, owing to thi^ lark of lians- 
jioU on that loute, (\> 1 , luiry .and Mr. Wollaston had 
to lak<‘ Oil' main rar.nan h.u k via Einglu and Pliari, 
Heavy weather and much snow wi'ri' eiirountMed op 
this jiart of the route, but Oarjeding w.as ir ached 
without mi^liai>. 'Idle '-.<-ason\ work has been vary 
s;lli^l.a( tot V. .uul onU bad wentlur pu vented the 
dimhtis teaching a higher altitude oil the possible 
roiiti- to the suTiimit i>f Mc>uul Eviiast which was 
found CXI ihf' north-! .\st ddic coolies weie a great 
suiaa-ss and gave no troulile. Many of thun suffered 
no ilbeffi'cts At high .alli'iid* and have volunteired 
for ue\l ve.ir’s e\]>('(li( ion 1 lu’ survivors under 
M.ijor Morshiad have mapped an .irea of more than 
13,000 ‘.qii.iri' mile*;, and Major Wdu eler made a 
phofogiaphic survev of the whole of the Everest 
group. Important geological and biological colltctions 
have bren made bv Dr, Heron and Mr. Wollaston, 
rite latter is also bringing b.ick .1 laige collection of 
sixds from (he vallevs tound Mount EvMCst, 

Ar the meeting oj the R()\.d (ieogr.ipltical Society 
on Monday Ph* piesidcnt .innonnced that (lie numbers 
i»f the Mount Evciest lixpedit ion .ate now on (heir 
wav hoiiua and will be n ceivecl at a meeting of the 
society in tlu (Jueen’s Hall on Dec'eml'ier Jo. Messrs. 
M.tllorv .md Bullock, wlio dimbed one of the north- 
1 astern butttesscs of Mount F.verest to within some 
Ooiut ft, of the* summit, are satisfied Ih.it the .ictUril 
conrtguiaiion of (lie mount. lin shovdd not |)i event tlte 
lop bedng rc'ached. Next yeai N expedition is yilamied 
to leave I harjeeling about Mardi it in order that 
Mav <mcl I line mav be devoted to the climb, as these 
.ippear to be the best montlis. (’o). Howard Bury is 
unable to resume ^he leadershi[) next vear, but some 
of (he otlier memliers of (his year’s expedition will 
go Out again d'lu- dimbing {uirty Is to consist of siX 
men. Many of the Hinudavan coolies (employed thi$ 
ve.ir h.ave volunteered to return. The total cost of 
the expedition so far, 1 xcluding wdiat the Oovern- 
ment of India m.iv liave expended in survev, is about 
5000I. Till- pri'sldcnt paid a tribute to tlie Tibetan 
authorities for the gri .it assi-.i,(nee thev h.ive shown 
to the e.xpedition. 

, The annual Huxley lecture of the Royal .Anthropo- 
logical Institute for the present year will be deliv^er-ed 
by Mr. H. Balfour in the lecture-room of the Royal 
Society on 'I'uesdav, November 2q, at 8.30. The title 
will be “The Archer's Bcjvv in the Homeric Poenis.P 

d'HF following haw been cdecled officers of the (Cam- 
bridge Philosophical Society for iho session ic)2i^22i'— 
president: Prof. Seward. Virc^presidcnts : Mr. 

C. T. R. Wilson, Dr. E. II. (drifi'iths, and Pvof. 
Newall. Treasurer: Mr. F. A. Potts. Secretatitfii: 
Mr. H. H. Brindley, Piof. Baker* and Mr. F, . 
Aston, New of the Cou^cHi H. 
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nas, Mr. R. H- Fowi^-r, Mi. F^ (.'unuitij^li.ini. 
:,Mr. T. C. Nicholas. 

iVEN if the Oppau explosion IuhI hem ht.nd ui 
countr\, the lad \\oul(l iia\c Ix-en \ * r\ duheult 
rove, and it is iheretore*not suiptising th.a the 
Mifiisti) slioiild announce .i nej;ative lesult to 
inquirieN. The explosion took {>laee at ni 

I.T.) on Septendjer 21, and should lia\e hi-en 

f ‘d in England helwcen 7 an<i 7.30 a.nt. ()nl\ 
out of fort) -eight eorrespondents tefer delmitc 1\ 
this tijne, “and (lieie is hnlc to iixiuate tliat 
noises they mention cliilercd fiom others which 
fid not have keen duo to the explosion ” 

{ SUM ol 250. 000/. has hec n alhx'ated to fores|t\ 
nt the I'nemplovment h'und 1 lu* I''oresii\ ('omnus- 
^nors who will administet this sum wish to dinat 
lontion lo lh(' grants that are olleicd, thi^objen iMong 
i relief of the unemplo)’ed and the promotion ol 
pnoslalion \s regards Imal aulhoilties, a fiee 
tint ol a fi\C'<l sum (apiu'oximatc'h Oo pin cint, of 
e labour bill) is obtainahle loi e\MV a«tc‘ plained 
?c)\!sic»n has bivn made' foi assistance towards nu'et- 
^ uncmplocnnmt by means «d fieo ei^jnts to wood- 
hd owners who pro\ide work for uiiemplcwcd. In 
dinaiv cases 3/ per acre is the sum availalilc', but 
here tlie areas aie commm] with sc 1 ub llu‘ giant ma\ 
iiount to 5/ in all. Inqiiitic^ legardmg giants, and 
fers of land for planting, should he addrc'ssed, for 
igiand and W’ah's, to the .\s',istani ('omruissi(»nc'r , 
>rc‘s(r) (^)mlnissu)n, i Whitehall. London, S \\’ r, 
,d as n'ganU Scotland, to the' X-'-vislaiU Coinmis- 
)nei, Io>ieslr) ('ommission, ^3 1 )i umshcaigh 

Helens, Ediiilniigh, 

t)\ .No\( iiihei 2 ih(‘ \alLiiaI Hi-toic Mu-^eum Stalf 
''CHl.iticn held a \ct\ succ'ev'.lul and largcdy altendcal 
entitle' tcainum the third and last foi the currimt 
n -~in the fioaici rooui of die museum by peimis- 
(1 of ihc' 'Irustees Many Intcaesimg specimens 
<'n(l\ accpiired bv llu- Trniscmn wc'ie t'Xhibih'd, fix- 
>i‘e imj>oi(ant of (In m lieing a sera s of 

irifn* iiu ei tebratc-i from Japan t'ulleeted and 
‘sented I)\' Mr. Al.in V. Insole, which inc ludad 
ny r.ire and i cntai kahle l()ims; (he fcvhal Afrie.m 
phant, the third known in [loiiit cd '•mallness, pre- 
ilc'd hy Mia H. A, Hopwood , a serie s of minerals 
] roek'i from the Siiiqilon 1 unnel, including lint 
stals oj [)urpl(‘ anil) elute, presented bv Mr. I*" N. 
i'vsncrofi ; and fossils, mostly .ammonites, from a 
single bed c»f mail in I.owct Lias at (diarmoulb 
Lord Ridhsehikl showa-d c'xamples of nndanu aliena- 
tion in Lepidejptc'ra, and ronsich>rable interest was 
taken in Mr. > 1 . Maxwc'll's lemaik.ible jilioiograplin 
enlargc inents of East A I t ic an big game, esperialh 
those siiowing giraffes in lull galloj). r)r. E. A. 
Bather ga\e a shoit lecture e)n “duiiular <Jiiai tzitt's 
mid Sandstones ” 

A Kfi'oin of the inaugural meeting ol the Institu- 
tion of Kuhhea- industr) held on Octolx'r iq at the 
Royal Soriet)' c>f Arts ap]>eai.s in the India-Rubber 
Journal for October 22. .Sir llcmry Wickham, who 
i?i fSyo brought the fir.si Hcvea sec'ds fi'om the hanks 
of the Ama;<on to Kcp.v, was the guest of the evening. 
After the address, t^e president, Mr, J. H. C. 
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Bro<>kiijg, Mr, II. Kcigers, manager of Messrs, 
j. line s Emic Hanc'tM.'k, I. id.. ga\i .m intc'iosting rewiew 
(h tile histc>rv of rubber maiuita^ 1 ure. d he hrhl 
mmiioiHcl v\as founcied h\ ihi* gn n baiglish jiionecr 
t>r ihc' luljhcr industjw , I'hoina'’ Haoeixk ( 1 ySfi 
I'll- Indians <^f America weic ilic lii-.( lo use* eaoul- 
ehoue, and lioin (iiem we gel the tcim “ India, 
whilt' the wc'rd '‘rulih-M " is due tcv I’l it" (lev's use 
of the suhstance in 1770 hx ei.ismg [h n- iLmmi ks\ 
Lip to iK.|o only unvuic anised inleher wa, U'-e d 'Ihc 
c'ledit ol Inst |ntKliicing luhhet which w-uilil with- 
st.irul changes in tc m)>ef .nui e wUhont gelling soil 
and slickv belongs to (di.irle s (loodve'r, an Xineiu.ni, 
who died in iSOi. In Ilaneocl'v took out iiis 

p.clcnf IvM vide inoiog In ‘■uljiluir ah-ne' I his was 
twenlv Neats .ifier Macintosh had patentc-l his ni< (hex! 
of under mg fatnie impel vious to lam and wind. 
ll.mceMk was assiste'd in his developmeni ol the manii- 
kccluie- of ruhlxM' by hts foni hroiln'is, one of whom, 
>V.illcT n.mc'CH'k ('7')e) 1S52I. was a pione t i of steam 
I o.ida .'ll s 

Is’ (he issue' of /b'sc eaerv fe>r Kovenihej Mr, b. W. 
ILdl cl('s('rilx*s (he c'X'cavations which have' disclosed 
(he huiieel Roman city ol 'I'inigad, ot lhaniug.idi, as 
its foundc'i' called it, in Algeii.a, about a hundred milct.s 
lioin the’ noHhern coast anel little mote’ ih.m tvyr-nty 
frc'ern the nearc'sl h'lciH'h se'l ( leim iil at Hafna It can 
lie compared only with I’cxiipe'ii, hut in some wavs 
'J imgad is even nmie Roman. I’oinpe li gie'w out of 
an e>kJ Oscan town, and ils aichilects never hael a frer^ 
band in laving it out, but d'imgad, fouiici-'d by the 
I Ivmperoi Ttaian in AD. loo, pvas svsli mafieally 
pi. limed as a hertifie’d frontie-r town (o r- '-is! the attacks 
e)f llw' wild trihf's of the- south. It is built in the 
form '>r a Kerman c.uno. a (rue souire'wiih an area of 
.ibont 30 acres. Hut it i'- not cpiite* svmmeliical, and 
Ific' avenue from east (<■> west confoirns to the' align- 
mc'nt of (be gi<'a( road horn L.imbncsis to ’l)ie\esl<'. 
Its roads, drainage* svsh’m, and luibhc Ii.iths wea'c con- 
striicled with llo' cffieic'ncv which niaiks .dl Roman 
work; a fine syste'in of public m.'ukeis met the- wants 
of trade', and a public lilxarv jiromerlcMl inD'llectiial 
culture. Its end canm when in 53^ Ik lis.ii nis destroyed 
\’.mclal power by bis vic'loiv near ('.ntliagc' and, in 
alarm, (be Herber tribes swe-pl down from llieir moun- 
t.ims and destroyed ii. J'Arayations bv the L'reiich 
(love-rnment Ix'gan in iS,So, .md have eonlinurd to the 
present time, Ihiowiiig “a iloo-l of light iqxrn Roman 
life- md history bv disclosing du' aiitlie ntic fc'atuH's of 
a el.iughte-r eitv of imperial Rome.” 

.\ lONo aeecxmt, ac'companied bv a ske tc h-rn.rp, of 
the work ol (he* ('anadian .Arctic Exjx'ditioii of i()i3-rk 
is givc'ti in the (ieinfruplucal Journal for Oc ndicr hy 
Mr. \’. Stc'fansson. Apail frexn the .anihi opologicxtl 
and biological obsei vations, which are not vet ready 
lor publication, the' main 1 exults incluck. llm rcc'tilK'a- 
lion of the. coast-linc' of Hanks Island, Ihince Albert 
I. and, and Kllef Kingm s Eland, and the discovery of 
two new islands in tliei (lusiav Adolf Sea and one 
hc'twec'n Isachsen Eland and Ch'ijie 1 lioin. is Hubbard. 
These islands have not vet reejeivid n.iims. Hy a 
journey northwaard over the ice of the Heaiifort Sir a 
the. non-existence of the- 


Mr. S* Storkerifeu proved 
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mvthical K^a nan I. and 1>\ a sounding of, more 1 

Jh.tn ^fuK) m. lies f>ti its sitn. If is of int<‘rost to iiotf 
ifiat diii'in>4 liis journ* v Mr. Storkersen and liis t'om- 
parncais (liiftfd on an icr-no(‘ mot** than 450 iiiih's 
durink M\ iiionflis, but \v< rn nn.tbln |o di*.('()vrr any 
d<bni(r Miirnnt in ihr s(Hitb< rn )> ir( oj ifir Ib*auf<)rt 
Sea; ila dirrrtion r)f drift v.irird with llie loeal 
U'in(]s. 'Ibis , lbs- 111 ( of (It bull- (Uiti'iil precludes the 
feasibili(\ (>( (xplofin^ ilx Ib-.mloit S- a b\ an iie- 
hoLind dtiftin|4 '-hip. On ih<' otli- r li.ind, Mr. Stefans- 
son iiofHs (>n Ills in \{ .\p«ditn>n lo explore if 1)\ 
means of small s|, 4, u t u s ir.ivellink o\er the sea- 

lie and dejK ndink sol- 1\ on s.' iK lor foi-o. 

“('(Mill tb-' l)ii>uj4iii of fu2i h.tve been Fore- 
casted'-' ’’ Is lln subjM't of ail aiticle fiv Ml. ('. Fb P. 
Hrooks in ill! ft riir(>}o^iin} Ua (facoo’ lot .Septeinln-i . 

I he 'lulhoi siioj^- vts til. it while the abnormal weather 
of the f>as| '-jHink and sumiiur in I'.urojic is fresh m 
evtr\oin*’s nniiion', j| is ,in inteiesiinj^ exiTCise to 
apply llie pninipbs of the /ibFcaa Mondial, dealing 
with tin- w odd's met eorolo{»v, and hv e(»nsti uctin|4 
(harts of pnssiiK' .md ti'inper.alui e deyiatloiis fiom 
norma! lo ill- mpt a j*rompt t xplanation. Charts 
have }>((ii ( oust I iK'led foi the months of l)e((>mh(-r, 
Jijiu, to fuiie, in^i, (onpuisink .Noilh Ainenea, the 
Atlantic, Futopi, India, and imieh of .Xfiica h'or 
(lie period of tlv (bought extending fiom h'ebriiarv 
to Juin- an(u\ilonu' conditions prevailial k<'i*’'t<dly over 
Kurope and \odh Ameriia 'I’lie |yn-ssure attained its 
maximum immc N'aleniia, w fiere it was 62 mb. ahovi* 
th(* luirmal, whilst a\ Spitshet^en the deficiency xvas 
^5 inh 1 empei alure w.ts sllj^litly below the normal 
in tfio suiitli, ))[|l much ahme the iiojmal in thi* nortli 
Most (>f fill' disliict i ovei ed hv tin* chart sulTeted from 
drought. Fspeci.il nuntion is made of Exner’s prin- 
ciple, whiili .isserls that low piessiire over the .Arctic 
ba^'iii ill winter is norinallv ass(K'ia(ed with hikh jires- 
siiri' over the .Atlantic west and .south-w-est of Ireland 
and witli hi),^h temjieiature over the British Isles in 
the same season. The autlior extends F.xner’s dis- 
('o\'ei y, and is of opinion (hat some idea of the rain- 
fall of (he sprinf.^ and e.irly summit in (lie British 
Isles m.^\ j)i(>l)af)l\ he obtained from .1 study of the 
pressures and fem|)er,il uri s of the Aretic basin during 
the preiedm^ months. I,o\\ Arctic pressure is said to 
laiise b*w Britisli r.unf.all, .and hikh Arctic pressure 
hi(,^h Bi It i>h I .unf.ill 

Pkcu . If If l)i\oN, of d I inity College, Duldin, has 
diwiseil .1 h.uuK method tor the me.isuia meni of (lans, 
jiareni mu 1 oscopii al spi-lniins siui.ited on ilu' s(a^o 
of an\ muio'-iope jjo'-s-^svinp a reast-nahU' ^ood sub- 
staj 4 <‘ ‘ ‘''^denser ^ small li.msparent sireen, di\idod 
by sets of (liin bbuk Inu's into small squares, is held 
b\ a suitable .uijusialii- lold'iii^ stand so as to inter- 
K'pl normalK (he lii.;ht t 'llm^ on the jil.me mirror 
of the mur-tN-ope In a slii^bi motion of the sub- 
statue fodissiui^ adjuslmi nt the imak*' (foimed b\ the 
suhsta^a' (ondetiser) ul (he liiu s on the sLie<‘n is 
hronkhi into foi us .it (he ^.une time as tlie im.i^e 
ol the spei imeu seen m llu' nutrosiope. Of course 
(tie vi/e of the iiKetNals Ix tweeii the first images of 
the lint's has to be nicasurcd once and for -ill, cither 
uiurately hv means of a micrometer sHdd of 
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the usual t\i)e, or ayipfoximatelv by means of -*tome' 
object of known dimensions. In order to keep the 
s( reiMi in a known position in successive measure- 
ini'nis (lie fop of it usuallv resi> .against (fie stage, 
fhe makf'rs elaim that lljc rec^ulai sub-<livisIon of the 
field by the images of tlie linev iv i»f assistance irr 
rnakhig accurate drawings -if mii r(.>st’->pic cibjiads 
the result of tests, we c,m sa\' tli.it the arrangement 
fulfils all that is i l.iiinerl for ii !l is e.illed the 
“Ghost Miu'oineti r, “ aiul iv made by Ml, G. H. 
Mason, 5 and 0 Dana Mreel. Dublin 

rilK vatious theories of aiomii sttiuture curit'nt 
at (he jireseni time .igrec in ascribing tlie s[H‘ttrMni 
emitted by an atom to tiu electrouv if the electrons 
omit f.idiation independently -4 e.ii h other the separa- 
tion in a magiu'lic field of the iomj)onents of a 
spt'ctral line should Iw piop-atumal (o the field, -md 
devi.Uionv fiom this law ina\ be (alo-n .is indication 
of some kind ol (ouj)lmg b-iueen the I'leclionv, At 
(he suggi'slion of Trof Xagaoka, of the I'niversity of 
'fokyo, Ml V. 'I'alvnbavlu hav me.isured the separa- 
tums of a number of mm Hues jiroducX’d betyveen 
nil kel steel elecitodes b\ the vp.irk of an induction 
coil, m tlie liidd of an ele- 1 1 omagnel ca[).iblo of going 
to ^7,000 gauss ddii' separatum was observ'd hv a 
Hilger ei liflon with a loustani d<yi.ition spec (loscojic* 
behind it For th-* nine strong \iol<‘t lines seyen were 
found to give si'par.iiK'iis pi-o(;ori ional to the field, 
yyhile tyvo g-iv-' largr-r sep. nations in stronger field'". 
Of tlie weaker lines some gi\e 1 trger s-'parations th.in 
usu.d, wliii'h .'ire not pi (>[)ortional to the fiidd. Both 
facts point lo dll' exisleiue ot some mutual intluence 
of the ek'etrons on eat h ollu'i 

l)t.’kiN(. the war a cimsideiable aie.i -jf Noithorn 
I'Yani'c and IF Iginm wav t'niirely i -'-niaj-ped, l.irgely 
fiom -leroplaiie pbotogi a])bs taken f>\ .1 i.unera tigidly 
fixed lo fbe undervide of llu' aeioplane. 1 he method 
of using thesi* photogi aphs for maji production is de- 
scrib(*d in /'bigunccrn/g foi Oi lobiu Ji, in an illus- 
trated arliile by Mr. ]< B. L nwin If the -leroplane 

yvere slightly lilted yyiieti the ph-itogtaph was taken 
the result is a distorted \iew of the ground instead of 
.1 Hue map. In m.ipping fiom aeropl.ine pfinto- 
gi.iphs it is thendore necessaiy to form a “ fr-ime- 
yyork on which to liang the photograplis. d'he 
framework consists cd ;i mmiber cd points, the exact 
position of yvhirh on the ground must be known, 
and they must be vin.li av -.an be identified on the 
photogr-ijiiis. d he original i rigonometrical survey 
points yyere iiseif as pimiary fioints, and as these 
were not sulilieienll} rlu^r p. fonn a eoniplcti' frarno- 
woik, intermediate polniv wire fixed. These inter- 
mediat'e points wcae determiiu-d b\ (he use of ,i ]ilane 
( ihle behind our lines, or jf behind the enemies' linos, 
were dedueed from the .uroplane pliotogr.iphv. At 
lo.ist font points are lux i"'s.try , which were set oui 
on a compilation diagram, and .1 tra-ing m.ulc' and 
.itl.uhrd to a board which could be tilled Line's were* 
drawn on the negative joining ihi' corresponding, 
stations, and an enlarging canicia was employed to* 
project an image of the negative on the tracing. The 
boijrd was. then,: tihod the image of the hnes 
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titled j-hOse on the lracinf^> thus diuijnatinj^ the eff+'ct 
of the tilt of the acM-op)anr. When sensitised paptr 
was subsUtutetf for the tracinj^, the print uh- 
mined was free from distortion, ,in(i v\av u^ed {v)r 
plotting the map ^ 

^^l.ssRS. Macmiii.as wn ('<>.. f in., are issnine 
immediately \oL i of " f he Palai*' of Minus,” a cum- 
parative account of (lie siiMc^Nive of the c'uh 

Cretan civilisarHin. as iDu^ti.ilid b\ tin- ilisioMnes 
at Knossos, by Sn Arfliur lAan-., prit<‘ six i^iiinea-. 
not, 'I'lie vi'lume deals Avilh the Neolilliic ain! lAarlv 
and Middle Mmoan A^es It will he fuund to he an 
indispensable j>reliuiinar\' to the study of M\('ena'an 
Greoc(\ the cuhur(' of wliiili is tile ouli^rowih of the 
tMilio! Mlnoan sfatii's (d (h'oti 


Siu. William Tiidln and I’rof. j. C. Philip 
editing for Messrs. G. Routledge and Sons, Lld.» a 
iHw sei ies entitled “ fhe 1 Am ntidh-Cenlury Chemis- 
try,” the aim of which i-- llu ])ioduclion of leadabl# 
and inteiesting hooks which, without being exhausliv* 
monogt ajilis, will furnish advanced students of 
(lu inistry with .1 coinph tc svnvev ot the pu'senf stiUft 
()l kiiuwUalgt and oj>inion in tarh bi.nuh of the 
science 

Mvssus (i, Fhui AND Sons, Lid., vue t'» puhlhh 
at .111 e.ul\ d Uc* a lianslation. by L. 'I as* nut, of “An 
Introdiution to the Study of Metallogt a])h\ and 
Mnerograpb),” by L. Guillet and A. rottevin. Th« 
woik will contain an introduction b\ lAof. IL 11 . 
( An pc liter. 


Our Astronomical Column. 


Tur rRhN’c iJ \\AKrMss 'I'i.mi -Sion u s, -Ibesc- 
signals are now su widily used h\ astionomcis for 
tune doterminalion that it is well to direct attention 
Id ,111 .dlerntion wh'uii is announced in Cirrulaur 
Xo. 4, l>rir<vjn lnlcf}iotionale dr J’flrtirc. I he sign.ds 
have iiitherto been sent out at definite mean times; 
hut (he time is (lcf('rniined h\ niendinii Itanslis i^f 
hlock'-st-irs, which ni-i essiiaies the use of a sid< i-'.d 
clock', the error of wliicli niusi he dedernnined, and 
that (’f the mean-time clock inf< in-d Iw romparison. 
It is now amimmcfcl ih.n. in ordn ni ,i\uid this 
transformation, twals 1 md p»D of the rlnlhmie 
signals will he s. n! .accmding in nwic h 

sidc'i'c'al time, and the imer\al lietwccm the heats will 
he p'l '50 of ,i sideie.il scct.nd (iraighh 1 j Ga mean 
second, instead of pi'xo as tormedv) 

A detailed lisl n( lie nn m lime-i of the signals, 
Imth nid and new, .mil nf ihi n.iinre cif the emissions 
used in (Mih, is goc-n in ilw liriul.u'; (heie .uc* 
several chnuges It is i ie;u liiat a -igird cannot hr 
seiU both at a constant mean time and a constant 
sidtieal time • .a different side re.d miniite will be con- 
C'lned ('ver\' das. I'ur soine lime' alter the' rbang*’ 
(he signals will hi ptereded h\ (iie wools “sidereal 
lime'.”' hut it is not rh aids f xplained how' the actual 
sidereal mimiles will he* made' known 
The new system will come into use on Nove'mhei i-;. 
and will he rxpei imcnU'el on iif> lo the time of the- 
meeting of the 1 nli rn.itie >n d \stri>n<)mieMl 1 nion, 
svhi'it llir tjuestiun will hr futllirr discussed ill (he 
light csf ihr ('xpirie'iice' gain* d 


PivOri'u Mciuons c)i la'NO'in kiod \'\inMii n Stars.- - 
'! '•trennniin (d journal, Nos ^84 and yc)!, contain detcr- 
minmions oi ihr jauiier motions of thirty-seven long- 
ix'i'iod v.'iriahlr siai^ made at Mount llolvokc' ( ullegi' 
l)y Misses AAiuiig, h'ai iisw orih, and Je'nkins. I wo 
scries eg jdates weie taken, the' lime-interval ranging 
from nine lo ninclMii vrars The proper motions aie 
referred lo tin faint iiackground stars, which weae 
prevuHislv teste'd with a stf rco-comjiarator, to exclude 
anv (bat showed appre-ciablc motion. 

There is thus a certain .aimaiint of svsiemntic shift 
in each fi<‘ld, arising from llio solar niollon, hut it is 
unlikelv (o exceed ooG per annum in any case. The 
dt'duced annual motion for e'ach st.ar is RR 
Androm., oofxi"; V Amlrom . 00.21"; T ('amelop., 
0'0i6" ; V Orion., 0028"; Y Momx'., 0031"; R 
Gimiin., 0022"; T Gcmin., 0029"; U Cancri, 0019"; 
S ILdra?, 0-037^ ;.T Uydrte, oo^jt" ; T VirgM o-oii'',; 

' Nb'.' 3715 1 6^ • _ -g. 


S Sagittal., 0013", V (-'sg., 003H'; Z Cl\g., uoiS'G 
\L Captic,, 0027"; Dilpln, 0023''; KR Aquar., 
e)032\ S Alict., eieie)!", R (fcti, uev*'.'"; V Getii., 
0040"; RL lleic., eioot/ , S Se'cnfi,, 0037"; \V Ophi., 
ue>u''G RN H'ai.. 0042"; Cyg., <Mi3o": Z AquiU 
oo:V'. ^ Ih'k., ootid"; S Aurig., 0042"; V Puppis, 
\' Leo, eiu.-d'; L lab,, e'l 050'' ; L Serp., 
004*/'; V A(|nar., 00^8"; T (Aepiie , 0014", U Aquar., 
e) ON)'' ; .md R Peg., o 038" 

'fhe' mean valtK' is oop'N imfdying dist.mees of the 
orde 1 ol loo p.irse'cs d h<' sun at this distance' would 
have magmtueh' 103, so that the si.ir'> in question 
have' .disolute- m.igniiude (at maximum) sunicwhat. 
hnghlM llnm ihr sun’s d hrv .are, tin le foie, not 
( xtie'iiK' dwaifs, hut neither an- thev i xfrrnn' giants of 
(Iw t\pc of Ih'lelgeux. ddlr onU lotlg-pe 1 ioei vruiablc 
with .1 t onside'i alile' ])ioper motion is Miia Le(i, for 

W hie ll PerssA vnlur is (I 2 ^ 7 ". 

I'm. Lvsi (ii*\ct\i Ivi'ocn. d'he fie ages li.(\e an 
astronomical asiird, so I hat irf<-ienre mm he made in 
tliis column (o .i pape-r h\ Mi. (A h' P ihoqks 
(Ou.uleilv je)uin<il Iv. .Mel S<.k' , Ju!\', I'o'i) which 

assigns the dal«' 30,1100 to iH.doo h <■'. foi the last great 
gl.uiatlon in Noi (h-\\'i's( Lufope- (frelmd, Seoll.and, 
.Se .andinavia, .md the' Unllie). Some' temnlns of glacia- 
tion contimie'd until (xme'i ii (' ; afle'c sonir intermediate 
phases ilic' elate' iSeio n.e . (o A D V’O IS assigned f,o 
tiu' Pe.i(.he)g Phase, wlen the eiimate w'as cooler and 
moistcr tlinn at present. 'Ihes ehaiiges are attri- 
buted ehieflv to altciaiioiis of e-livation; inrreascid 
eirvation iias the douhli' elh'e ( of pioduiing glaciation 
(Ml l.md .and ol e losing llie- Sii.eits of Dovrr and other 
rli.Timels lor the warm emre'nts from the Atlaiuiik 
Ml. Urooks also .issigns ( onsieh'rahle wa-ight to the 
1800-vear cvele in lidr-g(‘ni rating foicc' announeed by 
\li. (). I’etlersson. But it is vei v doubtfid whether 
this cvele will explain .mv ajipi eciahh' elimatic 
ili.mges It dews uoi mean ih.it all ihr tide's ,'U'e 
higlirr at enie- ol llie'se' j8oo-ve'ar maxima, hut meiely 
implies that tlwre arc a few tides m the \e,u very 
sliglitly in f'xcess of tiieise at eitlu'r epoehs, just is there 
nr<’ total solar eo lipse's ol maximum duration at sonie- 
Ihing like the same interval 

Siiue Mr Ih'ooks givi's evi<l(iui' of ;m »ppio;ii.fi to 
simiilt.im itv In rlimnlir changes m l'iirof)e and 
.America, sevme cosmical ( .tusr' is indifatrel; but the 
suggestion of a long-pet iod vari.ilion in solar output 
(.analogous lo the shorl-perieKl variations announced 
hv Mr. AlihoO seems more hopeful than the tidal 
cycle. 
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The Structure' of Adularia and Moonstone. 


Hv Dk. a, E. II, Tuiion, RR-S. 


A 


NI’AV and >'rv pfuini^inj4 Mitnlitlc journal — 
i< m r Rrpntis of fiu' 'J'nliokn liiij^Lrial I 'ni- 
S( nd.n, vol i, \o. 1 piiiilrd in 

I'oki.., ha-. Krcntlv hron issued (June, 
ll tnniains ih(‘ resulis of an investif^ation, 
( oninicni f‘(l .n (knnhrid^e. hv Mr. wS Ko/u wint was 






— .VrluLjiuv flora St, ( /ottliani, plate 
fi r;ille! (1.10/) 


apsishd Iat(‘r in japan hv V. Endo and M. wSu/fuki, on 
the X-ia\ analysis of adularia felspar from ihe St. 
(.^ottiiard and iho inot>ns(ont‘ of (Vylon and Korea, 
and on ihc intlnence of ttanperatun' on their aloinic 
arrauj^einenU \dularia anti moonstone an' supposed 
bv' minei .iIttLiisi s to be solid solulif)ns of \aryinj^ pro- 


of tin* monotjinie leUpar> Mr. !s.o.oi, the residp 
of whieh wt'it' I i .innuiriit alad u* tile M 1 nei alo^ic.i 
So(ie(\ in rpiO, slua\f<i that the^' (onstant> are mud 
IinL^dif'! f»>r UK’ionslono rhan for athilana. This is tlu» 
to dilft'ient moletidat stniLtuie t on e'.pouding lo ^ 
difft'renl themiial eomposilion, thr optie.il conslajU- 
.dua\s ineo'asino \\i\jfi the pre- 
sence of soda, of wiudi moon- 
sioiU' (ontams nearU tluee time? 
.IS imicli as adularia. 

When the ('r\stals uert' suh. 
nnttrd to X-rav analysis hy tho 
Laue radiodiapluc melhod, apd 
the tadiopuanis eompaied, \erv 
1 fmarkahle lidhuiues wort' ob- 
served. In the case of adularia 
all the spots wtne arianj:fed on 
siiijCjle eireies of the st< reouraphic 
ptnjeiijon of iht' ladioj^tam, c)r, 
in the e.isc- of the .ictuai phoTo- 
i;iapij, on ellpisi-s, passing through 
the lenlie of tfir- li.^uie, while 
ihosc of moonstone were in double 
eirt ics. be (h'.ir fiom the 

two jeprt)(Iuctjons of tlie photo- 
praplis themvilves in Fi^s r and 
and of stf rr'oprriphic pro- 

jeeiif.ns in Fi^s and 4. 

This indii'ate-. that ailularia consists of .1 smalc kind 
of spai'c-laitice and fetrnis .» homogeneous solid solu- 
tion, whde moonstone consists of two kind^ ot sji.k e- 
laftiny the .doms heme disi ributi'd in two difftre'nt 
at I andt'numt s, J lie iw(> eonpionents of moonstone 
howevru', pure jioi.ish feUyvir ami pine soda 


- MooiiNtutic from CrylutJ, I'l.ite 
p.'trallel {r>oi). 


are not, 



portions of ori hot lose (monoclinic potash felspar, 
KALSiA)J. albile (tiidinie soda felspar, NaAlSi,0,), 
and anorthite (tridinie lime felspar, CaAkSi^O^), the 
moonstone of ('e\lon bein^ re^^arded as a variety of 
adularia evhibitiny^ the po.ipc'rtv known as “sdiilleri- 
^ation,’ the exhibition <^f a pe<irly, sub-metallic, or 
bronzedike lustre. Ikit determinations made in Cam- 
bridge of the refractive kadicc? and optic axial angles 

NO. 2715, vet. T08].', ; .Crkk ' 


felspar, liut two kinds of solid solutions, both having 
monoclinic s\mmeir>. 

On healiny4 tho cr>s(als n most interesting thing'* 
happens Nothing occurs up to 500*^ C., hut then the 
circles of spots corresponding to the structure richer 
in S(xla begin to decrease in intensity and also con- 
tinuously approach in position those of the arrange- 
ment rief^r in unj^il at about 1060® C. the 

, . y ' ' ' I ' * 'I ' ' / » 1 o ^ ^ 
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1^0 sorie?! uf clrdcs overlie ooe aiiolhei exactl\ a»M) 
kH'Omc identical v\'i(h Ihu'^e of the ItHtt-j .niaiu^^*- 
hent and ^imil.'ii to tho-e of .Klulari.i \i 1 too ' ( . 
he)tin ^4 bcj^ui", and iho ih''i|M)i.aj \lotro\ti, 

LS the teniixMaiuro a|)i)ioaUi('(l i(jo(C (' tli,* -dnlhri/a. 
jon disaj)|)('ared. lienee tie' ‘'diiiicn/aiion i>l nioon- 
koile i** due to the fail lh,‘i*tniei ti^n n< (‘ ot oidmai\ 
fght r.tys js prodiK'ed h\ tlu jaixcme nl ih,' two 

( jlT(';enr space-latUKes i om'-ponditi;^ to the two 
iraugernem^, 

Sirnil.ir in\e?;iigalion ol the inoonsione Inurul i« 11 
jenrs ago 111 Korea lt d to atialogous and eouln mator \ 
^snlt^ This inoon^loni^ jnoxc^ to he mote ‘'odiL and 
lilrie th.ni the t'ingaleM’ \atiei\, and the two sets ol 
k>ois wliieh iN radiograms exhihit, i 01 1 ponding (o 
|vo distinct ‘'els ol spacedal ti< e nel-j)l.mes. aie 
[iven h\ platt's parallel to tlu shIc pinakoid lads, 


uherea*^ in the rase ot the niooiivtond from Ceyion 
I he) v^eje adorded h\ plates jiaiallol to the hi\sai 
j>lane. On Oealing ilie (i\sial the m hillcri/ation dis-* 
appoais, and the two sy<t< nis ,d spots hi'eoine A.oio- 
I idem at a tempeiaiure of 700 (' . \ei\ mm h heJOW 

tin* melting-point of the ii vstal, wlmii In s between 
i loo' and ijoo" <' 

1 lu SI- Japanese mv<‘shgaloi s Wiiuld tluis apjieai* to 
ha\e pio\e<j (hat in (lie ( ases ol nioiaisione ol ( 'e\lon 
and Korea, the heautiful stjnlleii.-alion ippoa.ime is 
Dot due to the piest'iKO ol intlusioii-^ ana Im nn.e, a.s, 
lotmeilv [><lie\(d, hut to tlie existrnu' o| iwo distinct, 
\ei iloseh similar, spai e-lntl n es, ulmii arc so 
■ irtanged v^itii lesped ui cath niliei as to ( ausc (In* 

I a \ s o| 01 dinar \ light to inter lei e, 1 1 is \ ei \ g, ,,n|x',|-,g 
that ih<‘\\i,)ilv eoinmeinecl b\' Mi. l\o/ti m ( '.niihi u)g<^ 
has led to suiji mteiesting and impoj-iam i< suits. 


Tissue Metabolism. 


OxlUMION \M.J ()\U)\ll\r MlillWISMs ]\ 
Livino d'lSSl Us. 

T a joint metlino ol ihe .Siaiions of (henn.sii\ 
and i’h}.siology miimg the ment ineeimg (,{ t]i,. 
hllis-h x\5soualion at I'idiiitnii gh a disoission on the 
bo\e subjeit was opened b\ iVot l\ Hopkins, 
du) commenced b}' pointing out ih.il the e.ssmtial la.sk 
f bioeheinistr\ is dynamit 'The task ot in\< stigation 
> dllheull heeause the liNing sfivuture is e.asil\ 
leslro\id, In sjiitc of this obst.-ule lonsidu.thle j>io 
p’f'ss has been made b) vat ions' methods. 

In the oxidmion of lalt\ a; id.s it is now revogmsid 
hat tin; oxid.ahon t;ik< s plate m the d-posiiion 
vxuxip nuestigateil ihi.s problem h\ lo.idjng tlie fal[\ 
icid moleeuk; with a non-os idisable group, naimdy, a 
iheily] group, d he side tlutiii of tail) aeid is oxidised 
o lliat all the substam't's .itlmmisterixl reappeai'ctl as 
wo suhsianees. All those with .m odd niimher of 
aibon aroin> were oxidiseti to beii/oie at id w hn h was 
teind III the mule (oinl'ined with gbtiiie as lup- 
)unc aci<l, whilst .dl those w iili ,m e\<Mi miniht'r of 
arbon atoms wci <■ oxidised t(> pin n\ lacetie aetd, w hit h 
vas fiiuiul (oinliiiKxl with ghiim as pheju )ai (nun« 
icui. 'Ihis result suggested that two e.uhon atoms 
cere removi'd at e,ith stage, thus tlu re w.is no in- 
itiation ili.u b) removal of one i arbon ati.ni the 
ernes with odd or even tailnm .rtonis lonld fie i hanged 
roll! one to the otht-r. 

jbirnhdcn per/useti fuliv acids tlnough the siiitiving 
and found that all those with .m even mirnber 
►f cm him attmis passed through the foui-r .iihon siagi 
V’hilst (hose with an odd nimihin ol lathiai atoms (Ird 
ut pass thi oLigh that s(ag< , 1 Ins, again, widn at* d th.n 

single c.trbon atom was neter I' lnovid, so that the 
dd and even car hon t'h.aiiis wa-ie not inter eon \ m tif»le. 

T tie fate of the two earbon atoms tltai are sp.ht off 
aas not yet been determined, ft is intm'eslmg to 
remember that large qu.mtilies of rnatmial are di-alt 
’^vith in this rnanni'r, and that more than thi'ee 
thousand tons of fatl\ ai id ar'e oxidi.sed dailv in the 
human bodv in this countrv’. 

It is probable that earhohv drales are not oxidised 
dirertly, hut tliat hexosrs are. lonviTted into lai tic 
ftcid. In the stuciv of this problem isul.ifed imrseies 
are useful because the fundional ('ondillon of musHe 
can be tested by its nbililv to conirait. 'The change 
from hexose to lactic ai’id is prob.ihiv asMuiated witji 
the preserne of hexose [ihospfiate, a fai ( wlncli links up 
the metaholisiu of higher orgariisnis with the fer- 
n’ventation of sugar by veast, in w'iiich hexose phos- 
phate is an important intermixliatc stage. 

Sui'vivmg muscle, in- anaerobic condition, loses carbo- 

'■JJ(3.'’27I;5iyp|;,vro8] ■ 


, hvdiate wnih the foimalion ol la* tic acid; when 
: oxvgen is re.ulmiltcsl (he laetic aild disaj>()ear^. I'lie 
removal of laclio acid is not due entiniy lo oxidation, 
but about uiK* quarter of tlu* acid I’s oxidi.sed, and ihioe 
quarter.s .oe recoiiveilisl into glycogi'ii. Associated 
with these cli.inges tl can bo sltown that musile con- 
(tael ion can be dividexf itilo at lea.st two stages, one 
in which lU) oxidalion occurs, and .i late; stage in 
which recover) is associated with the disap[)earancc 
of oxygen 

The f.iie of pioleins is tliat (hev aii’ resnlved into 
tlunr (onstiluent amino-aeiils, and (lie oxidation c»f 
ihesi' nuhvidnal ai ids must l>e nuesllgalisl, ihe re- 
sult of disi'ase, and of (lie adminisii'ation ol drugs, is 
to cause the appc'.iranca' of inti^rmediale piodiu Is from 
vvhu )i one le.mis that ihe amine gioiip is o moved by 
oxickilion giving rise lo kr'lo-.ickls. Ihe hi'haviour of 
ai ids With special gioups in them funushe.s further 
information. In dogs kvimrriiii acid i'- the end pio- 
diu t of oxid.itioii of tryptophane. Jf indoli* l.ulic' acid 
I is adininislei ed it is found to he toxa , and it (ioc*s 
not give nsi' lo kviuircaiii acid d he 1 onesponding 
keU>-acid K not toxic, and gives rise to kvnuienic 
acid, showing that in this case the aniiiie group i.s 
ii'inoved In.m hvpiopliano bv oxidation giving use to 
(he k'elo-acid, and not 1 )V livdrol\sis giving indble 
iac'tic' acid as (he intermediate* substance 

It is Ihe outstanding feature* of oxidation in living 
oiganisins tluit I hey exm take in mole< iilar oxygen and 
combust material at a tempc'inluie of not more than 
v's" ( '. which arc* not c'omhusted by molecular oxygon 
.11 mcKlt'r.Uc* tc'inperatures outside (ho body. All cells 
loiiialn aiitoxidisablr suhsgiiue- with the apparent 
formation of pi'ioxides. Oxidising en/\mi s an* found 
. in many cc'Ils, some of which, howc*yer, need the 
|iti'sem<* of ;i pc'ioxlde whilst otluTs .ippmeutlv cAn 
torm their own pcToxide, In plants the fic-ix^xide- 
' fcvrmiiig siibstaiK es are i>rc^hablv sometliirig of‘ a 
caleehol nature, ihe oxidases are u.sually studied hy 
tlu* use ol colour-lorining indicators. 

Hvdrolvtic oxidalion and reduc tion may aKo ocetir, 
For inst.inre, milk dcu's not act by itself {.n acetalde- 
lucle or on methylene-blue, but in a mixture of lliesf^ 
two milk causes an oxidation of arc‘laldeh\de and re- 
duction of melhvlene-bluc. This is analogous to ihe 
Cannir/aro reacMion, wdiere two molet'ulc s of bun/al- 
drhvde react, one being nxlucc'd to ben/vl .dcoliol and 
(he other oxidised to hc^nzoic acid. I'oi this type of 
reaction it is necessary to have an mlivation of 
: hydrogen with a hydrogen arcejitor, so lliaf the oxygen 
I of w’ater is .set free lo produce oxidalion of some* other 
I substance. 
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Pr<i} Hopkin^^ has lately isolatfsl an nuioxidisable 
*Mihsfanr^- from a number of tissues. It i«: a dipeptide 
pkiiatnic acid and (\shMn. Ibis peptide 
i-xisfs in i\v<. foims, one {»\idised, in which (wo niule- 
(mfes .il (lipcj)i id<‘ uiiih' throu^ii tla'ir sulphur atoms 
fi> f(Min ( (Jihi1 >!( inn!< cub’ lie (liaihlr nioli culr »s n 
lofiiu^cii ti((plf>t whiNi rlu* ^luelf iui»lecul<> sulf>hhv- 
.1 h\<li()^<M\ (lon.itor d liK rcwcisiblo n^actiun 
allows the (!)[)([)( id(‘ Io -u I as an inlermediale sufi- 
slatici in hssui' oKidatioii, so tli.U the rale ot llie 
doLiblr’ fcailioM t)iav be twenly tunes as last as the 
rale (d oxul.iiiou in (hr absence of the dipeptide. d'h<‘ 
rcdiaiiou of ilie disulpliidc to sulphliydrate requites 
tie ]iHstiue of I -p( I ifii tissue en/yme. 

The nafnia of the Indroden donatcax in the tissue 
is not (h 0 I iinut'd, hul lailn 'u id i one cof iheni , w'llii 
the foi mnl K'li of p\ ruvi( icid 

In his nauludind leni.uks Piof. Hopkins api)caled 
to yovindct (hennsts lo (also an interest in tlie 
prohleins of nielabolisfn as tludr solution requires 
chemicaib trained minds, fic pointed out that the 
reactions wlilih take* pi. ire in living tissues are not 
dilfeic'iU fioin those which take j)lac<' in the laborator), 
but that ilav take', place und(*r diiferent conditions. 
In liMiip tissues: ('atal)s(s play an impifrlaiu part, 
and ctiMiiiial si^ience w'ill not b«> roinplele until the 
iiatuii 'it faiahlic reactions are rA'plaiiU'd. 

\ cumber of speakers took part in the debate, .uid 
the pai til ipal ion of (dHUiiisis in biolodicnl work wais 
lucked h\ seseial speakeis. 

PlIOlOsVN I III-.sIs 

PoII(jWiiid 11’' discussion on oxidative mechanisms, 
a p.ipet h\' Prof h', t’ Bal\, Prof. I M Ileilhrc>u, 
and \Ii \\' 1'' Ikuker was read on (lu* s\n(ii<'sis of 

forma Idel i\ do and ( arboli\dral('s from carhon dioxidi' 
and w'aiia. 1 Ins sludv was tlie outcome of an in- 
\e.stij.>a(ion into lire c omhinaf ion of hvdio^eii and 
thk^rmc uiult-r the inlluence of h^ht. it was found 
that the late was not pi ojmh tional to the inteiisilc' ol 
li^fld It was su,i;(4C‘sted that lh(> infra-ied oscillation 
fresjueUMts oi !u dr cu'hloi u' acid conlainrsl sonu' 
freqUMU les ( hat a< (('risl ic of chlorine, thus the fiist- 
formed h\ I !i 01 hlof i( acid could autocatah 1 icalh 
act i vat c nan e < hlor im 

Caihon d!o\id<' ahsorhs short \va\<‘-lene( hs in the 
nlti .i-\ lob'f , hut ir is not atbaked h\ visible lij^ht. H\ 
[j.assino a (iiinnt of carbon dioxide rhr<')ui;h water ex- 
posed (o ullia-violct hpht it js possibk' to show the 
foririilioi) ol lormaldehsaie. Idle pi'evicHis exfK-Md- 
inenls (d Moori' ami Webster reejuired the pros<'nce 
of an moreanic catahst, but theit failure to show' 
formaldi'hv de m the' .ibscarrc' of the catalyst wasprc'>b- 
ciblv due to loo r<i[rid polymerisation of the fornialde- 
liv<k’. I he siirim^ cdlei ( of eaihon dic>\ide [rassino 
thrOULlh the duid .diovvs somu‘ of llu- for maldehv do to 
esc.ipe jn »1\ mri isation 

7 'Iie \mildr lavs lecjulre a phi>lot atah si with an 
Inf'n-red \ihialion of ilu' s.ame freuiamcv as (he earbon 
diovidc ( Idoioplivll absoibs visible light, ami as it 
forms a coiii;>ound with larhon dioxide it can pass on 
the tia[)pid I m I c^v (o tie (arlxni clio\id<‘. Malachite- 
green, im do I-oi ange, .md other dves vvhieh can com- 
bine wiili i,n!)on dioxide likc-wise catoUsi* carbon 
dioxide, so ihai lot m.ddelndc is formed In (he ac'fiun 
(jf visilile light 

.Simil.iih po]\ imu is,(( ion of for maldrdivdc’ requires 
a cc>lourc'(l '.ubstanee which can unite with formal- 
dohvdc'. 

'I 111 pluitoa quilihrium of 

h<*\c)sc‘ — ( ai hon dioxide 

\ / 

forma Idch vein 
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is difficult to demonstrate because Jformaldoljydp .is 
oxidised to formic acid by hydrogen peroxide, but ^hc 
reactions of carbon dioxide - - formaldehyde 'and 
formaldehyde sugar are irolh catalysed by pigments 
in visible^ light 

Pormaldeliyde is not delectable in plants because ot 
its rapid rcanoval. 'Idle chkiropbvl} absorbs the ray.s 
whicli decompose sugar, lumc'e the above equilibriunv 

bee ornes 

hesose can bon dioxidi' 

\ /' * 

formaldehyde 

Melanesian Land-tenure. 

A 'r a iiiteling ot the Renal AnthrojKilogical Institute 
ludd on October 11 hr. W. H. R. Rivers, presi- 
dent, g.ive an account of lh<‘ Melanesian s}stem of 
land-tenure. He described the- nature of the owner- 
ship ot land In two parnlineal societies in Melanesia, 
Amhrim In the N'ewv Hebrides, and Eddystone, Island 
in the* .Solomons, .and showed that its essentialfy 
communistic character agrc’c'd with the account given 
b\ (’odrington ot the land-tenyre cj| the matrilineal 
parts of the andiific lago 'Ibis close .agrc’ement, con- 
trasting with the gnat eJiversitv' ot othcu' aspc'cts of 
Mtlaiiesi.m culture, was Imkl 10 indic.ile (Irat the 
communal ownca'sliip v>f land was an early, though 
not iK'cessarily the eailiest, teatme of Mel.mesiaii 
so( letv whidi li.as hren Utile atlectecl hv ihi' manv 
influencr's to whuli the gemral diveisitv is clue. 

d'he faet that cliir fs m Milam sin have no s()ecial 
piivilegi' In rel.tiioii to land, and m.'iv even be wholly 
lamlli ss. suppoils this comdusion, for there is reasori 
lol>eli(ve that the firestmt < litejs of Mel.mpsia aie the 
desi'i luJ lilts of reladvs'ly la[<' immigr.mts. 

d'h<' ovvm'isbipof tiei's. iipart fiom lli.nt ol the land 
on wimli tlav grow. ,uid (he diften nt laws ol inherit- 
.UK'e to vvlmli the two kinds ol jx'oiH’rtv .ire subject 
were desciilxd, .m \\r\{ as the rus((,>ms liv which lire 
piodu('(‘ of ceit.iiii liMs js .assigned to incliv idual use 
h\ means of r< hgioiis < et enioni.il d h< sr- (ustoms: 
vv I'l e expl, lined as r'onci'ssions inncli' b) immigrants 
1)V th(' imligi nous owm'is of (he soil, who, vvliik’ deny- 
ing to sir.nngrrs .ill rights in tlu' land itself, allowed i 
flum to own trees .md transmit (hem to their children. 

I| vv ,as suggi s(e<l tli.il in some’ rase>, and f'S[>f'cially 
vvIk'ii imiiv idual owma^hiii or usufruct has a religious 
saiu'tion. the' ttci’s" concerned m.iv liave heen intro- 
due ed l)v immigrants, d'he whole situation in n'lation 
to tile e)vvn('rship of trees and land was regarded ns a 
eh.iracteristie instaiiee of a I'ompiomise foimalion by 
which Was solved a confliit betweem (he eonmmnistic 
sentiinf-nts of an indigenous jieojile and the' indi- 
vidu.ilisin of immigr.mts 

University and Educational Intelligence. 

Bristol.--- 1 he Imperial d'ohacco Co. (Gre.at Britain 
and Irid.md), I, (cl., Bristol, lias ('ontributed the sum of 
10,000/., .and Mr, C. H. Baker tire sum of 5000/., to' 
the lund now being r.aised for the dewadopmenl of the 
Idiivtasilv. 

r winRiiH'.F. — d'he Cniversitv b.m presented ai^ 

address fo Dr (1. D laveang, ,S( |olin’<i College, 
formrilv’ professor of ehemistrv, to eianmemorate thO|. 
f.act th.it hi' has kept by resldeiw'c e\ I'rv term in the ^ 
University for the last seven! \ -five years, Or. 
Llveing graduated as eleventh wrangler in and" 

was top of the First ('lass in thi' Natural .Sciences/ 
Tripos in 1851, the first year in which the examina- 
tion held. He became fellow of St. John^S 

College In and^ professor of chemistty-irt 
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'Mr. j- M- W^^rdie h.'is bc'^Tt eleclod lo .» fellow vliip 
' SU John’s College. Mr. Woidie .ueoinp.imtil Sn 
rnest Shackleton to Antarctica as g<ologist, .oui la - 
nitty a inenii)er of a scientilii ovturvloii to Jan 
[ayen Island, where lie elimbed ih(' Ihtunhn^ 

Prof. A. C. Seward is Ij'liiirini^ on (iieonl.md lo 
U' ('anihridj^e Philosoplnral So<iei\ on Mond.i\, 
ovetnber 14. 

'S<atute^ ha\e now l><?en approvt'd for the rc^e.itdi 
Sgrees of M.Sc. and M.I.itt, 'riiesr invohe i>nl\ two 
^ars’ poslrgtadnate residence as against duee \e.tis 
iqnired for the Ph.I), 

l.HkOS. -On October .’5 the I ni\eisii\ join<*d in 
9<'\centenary coinmenioi ation o( I)anto\ cU'.itli li\ 
Ici'tuie delivered in the (jrc'at Hall b\ I'n^t, (iionl 
i “Danie’s ('onceptioii of History. " I'lol (Irani 
id slug's on the interest which Dante took in the* 
stc.>i ic l>ast of inard^ind so far is la Kin w it .i 
lai ac. (erisi ic which markc'd him ofl from the othei 
’eat p(»els of KutO[)e. His ndation to pag.in anlicjuit\ 
ns exaniinecl and liw true characui v)t lln' halian 
'iiaisstnce was deduced liom it lire I nI^eIsil^ sent 
r letter written in f.alin to tiic' ciii/ens ol Bologna on 
le eve of the celebrations expressing homage to tin 
naiiorv of Dante. 

On Noveinfx'r ^ the new edruation wing was ojH in d 
y fhe Chancellor of the Cnivcasity, (lie Duke of 
^c'vonshire. In the evening ,1 com ei sa/ione was lield 
h tlu' main laiild’ngs of the Cni\ ersi(\'. I'lii pro- 
(i'Odiiigs coinineiif ed w'ith a reception in the* (neat 
dall hv the (’hancedfor. th(‘ Pro-t'hanrc llor (Mr Iv C 
Arnold) and Mrs. Arnold, and tlu X’ic'e-Chanci llor ('^ir 
dirhael S. idler) and T.a(I\ Sadler, after which llu 
risitor^, mitnbering ahout a ihousaiul, dispel sed 
dong Ihrc'c routes (o inspect the nuinc'roiis expen- 
nenls and c-xhihits displaved in tlte v.nious dej>arl- 
nonts of (he I'niversit^a In addition to ordinarv 
lepnrt mental displays, there ware two speci.d e\- 
libitions, one of which was devolc'd to “Harteii.c and 
fluinan W’eifare.” A large numher of mirroseopic 
>rcparations w'ere on viewv illustrating (he bc-arlng of 
)nrteriologv on agricultiircg hortirnlture, the leather 
!idu.slries, human pathology, and pvihlic health, 
hie oilu'r displa\. cic scrilx’d as the- N'orkshire Studies 
fixhihition, w.is the- outcome of a joint rontriliution 
)f several departments of the Cniversitv, includipg 
Ifeologv, agrieullure, geogrn()hy, and history. Holh 
laturnlistic and humanistic studies were well ilhis- 
rated, and ronlained much matter for guidance for 
>rescnt and future researc'h on the region, 

l.N connexfion vvilli the Institute of Ciieimstrv a 
ecture on “Modern Apiilications of ('hemistrv to (.'rop 
''rcxluction ” will he delivercxf by Dr. Iv. j kiissell in 
he Clieniical Lecture Theatre of King’s Collc'gc-, .Strand, 
at 8 o’clock on Mondav, November 14. I lie* lecture is 
open lo .all hdlnws, .assoei.iles, and registered siudenls 
of die institute and to .dl chcanical students in rc-ci>g- 
nised colleges. 

Noiwniisi\NDiNG the linanci.d cauhari .issments cM 
modcaii universities, (o which repeated .allusion has 
tieeii made in these columns, the Lords ('ommis^ioners 
of the '1'rc‘asury in (heir review' of the estimated ex- 
penditure for h.aVC' dc‘cidf‘cl to ic'duce the 

annual gr.ant-in-nid of univeisits education from 
l,5oo,(Hio/, to 1,200,000/. It -ippcars th.it the latter 
«uni' represents the amount of grant already allocated 
to (he various iiniversitv institutions in (he form i>l 
annua/ grant. Accordingly, this sum will not be 
reduced, but other and additional grants which may 
have been made, amounting in the aggregate to 
300,000/., will he discontinued. This is an unfortunate 
decision, and one which will be viewed with dismay 
ty thos^, who. have to frhance the modern university. 
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It will undoubtedh le.ict adversely tqion (ii»‘ eOlcienry 
ot the umv M •'It if'', and, in p.ii ticul.ir, lead to a further 
cli l.w lu }nUnug the s.dailc-s ut umversit\ teachers 
upon ,1 "ouiul tcMWlng. 

1 lu i\o\al Ic'ihmcal C'olk'ge, lilas^ow, h.'Us now 
com[dfted tlu one liuiulic'd .uul twcni\-(i(lh \ear qf 
it^ ixisienif, and the annual rc'pon leifiitlv issiK'd 
b\ fhe goNffiiors )llu''iiates He.iih ihc' inipfUiN which 
whoie-iimi' '.iud\ h.is re«vi\ed dm mg the pa^t few 
MMis. 1 he I0l.1l nuniher of stud<'n!> in UUnci.mcO 
duniig the p.ist vc-ar w.is 5(>40, j)i av. I n a!l\ ila same a.s 
foi the pifvious "fssion, iiut tlie pio[toiii.m belwc’cil 
d.iv and evening siudc'iits li.is changed , nii''idi lablv , 
.Moieovfi, the d.i\ students, who lumilien (1 i.'no an 
inc'ie-ise cd 15c;- i onti iluiicxl roughly two-tliiid' ol the 
total si (icIcMU-fuHii s iTgistert’d in the college, .is .igauist 
.( lililt moH- iliaii half the total tor the' piivious ses- 
sion ( hcaiiisit \ , wiili an cMirolnuni ot I'lS clav and 
47.S evc'ning stiubnls, hc'ads ihi' list el stud' nr enrol- 
ments 1)\ subjc-cis, but m.dlic'iii.il 1C s, ti.um.il philo- 
soj)h\, ineci) mil s, ,ind na'chanic d md <'Iicirical 
euginictmg h.ive c’ac'li ,itlta<(<d more ili.in a iKaisaiicl 
riuiies 1 he tin.im lal siln.ilion is not so s.nisfaelot \ , 
the vear's working vliowing a clefait nf uimiIv 1000/, 
Of (he .iv.nlable imoiiie of 70, (xi}/. nioie than a 
ipi.tilcT roiues fii»ni studc'uts’ fees, about one-sixlh 
foan (lou.dioUs .iiul eiidowmcMU s, .md a similar 
It. i( lion Iroin the lic.isiuv, winch inchide^ ,1 iion- 
k'iuiicmU giant of .p)0(i/. 1 hc' bal.iiice W.IS piovidcd 

hv gr.nits horn ilie ^loitish l-Muc ation Depat iment. 
Nolcwotihv c vc'Uts ol the- p.cst si'ssion wete the Cstab- 
lislinunt of a school of pharmai v in tie lollegi', ;ind 
,m .uiciinmous gift founding a leseaoh sihul.nship ol 
the .mnual v.due ol .’oo/., in imlv toi iiunoeeis ,ind 
tuetdllurgists. 

Kn u.t- work among .sluclcmts in .\ustii'i w.is sUarled 
hv the I'Vh luls Kdiel Mission eailv in lu.’o, .md the 
ac'ute cHstiess of many Austrian pndessnis and lec- 
turers W.IS fhe occasion for tlu- foim.dion ol a Vienna 
I’niveisitv Keiic-f ('ommittee, fot which funds were 
subset ihc-d hv Biiiisli univ'ei sllies. In July of the- same 
ve.ar llw InqHii.il Wai Rclic-f Lund agtecd to under- 
take (he apjx-als to imivc-i silic-s in the- Ihitisii Dies 
on behalf caf the piotessors .ind studc-iits of Central 
Eurojve, and an inter-university i ommittee wa.8 
hVined. Its appeal met with a genc'ious tesponse— 
some 2.’,0(x>/. being subscribed in cash inul gifts in 
kind. U is thought, licvwever, that the appe-.d has 
not reachc-d manv of thc> senior nu-mbe-t s and gradu- 
ates of our uuiwisities, :ind [ramplilc is d. si rlpliy<‘ 
of conditions among jircvfessois and h elurc-rs in 
\usiria h.u'e Ikc-ii issued in the hope of stimulating 
fiirlhet gc-neiositv. l.)uring the first fc-w months of 
(his vcMi free' i.Uions of food wc-ie supplied ((.> a num- 
ber of professors of Vienna Iniveisih and otTuiaD 
of (he St. lie museum'^ and tlieir dc-pc-ndeni ", several 
hopelesslv inadecjiMte pensions wen* auguu-nted hv 
mouthiv giants of 1/.. and gr.mts wet.- also made- to 
eiiahle (he more needy (O jiurchase cjotlung In order 
to continue thisvvoik, a sum of 10,000/. is estimated 
,is neeessarv fc)r tlic* year i()2i-22, <0 the- c-nd id which 
pc'riod relief work will prohahlv come to , in c-nd 
SuhscriptioiT" "houKI he markc-d “ Pi ofessi.rs ' ‘ and 
M-m to the Diganising Secret. irv, rni\ei"ities 
('ommittee, Imiu-ri.d War Relic-f Fund, Fishmongers 
Hall, F.('.4; gift^ i»i l^>nd anrl worn clciihmg markcal 
“ Lu'iversities,” should be sent to the- ITiend" IdncM’- 
gem V and War X'ictims Relief ('ommiMee, 3 Newv 
Street Hill, F C 4. and notification gi^Ml to (he 
Organising Sc-cretan ; gift" ref hooks should he sent to 
Mr. B. M. Headicar, Universities Liiirntv for Ccfdral 
Europe. London School of Economics, Claie Market, 

W.C,2. , „ , 
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Calendar of Scientific Pioneers: 

November 10, 1832. Johann Caspar Spurzheim 

died.- riu' dis( if>lc ()j .ind Itdlow-workcr with (i.ill. 
ihr ioundn of cirrhi^il j)hy .siolo^v , Spur/hcim stuclitd 
If)*' in Vi*‘nn.'j, .ind with (jail publishtnl 
“ Arintoinic ft ^ln^lol<>kI<' du Syslenio nervcux en 
ft <1 li (.'fiv<MU «n partirulier. ” 

November 10, 1862. Gideon Algernon Mantell died. 

' 'Kspff laily *'U( r(‘^i>ful in ih<* (jiscovrry and descrip- 
tion ot fossils ot tfif South Downs, Mantell was .a 
.surgeon bv {n(jffsyi(;n and praciisfd at Lewes, 
liri^hion, .'ifid ( laphain. His <ollfi'tions are ()re- 
sersfd in ilu Htitish Museum .and his drawings in 
V'ale Lhitver-i(y. 

November 12, 1793. Jean Sylvain Bailly died. 

Origin, iliv inltndid for .1 {).unter, an acquaintance 
with I,n(,aill< |fd H.iillv into .astronomical studies, and 
in J7t) ^ he b(M .line a member (3f the Paris Academy 
of Seances, esi.ibtisfiing his reputation by a memoir 
on jtip^ift’s s.a(fll]i( s L.iter on lie published a his- 
tory of .'isiiotiom\ \ jiromoter of the French Ke\o- 
lutioij, the d jv of the storming of the Bastille, July 14, 
i7S(), lie w.is Jiosc'ii inavot of Pans, His aition at 
th(‘ ( li.imj^s de Mars, July 17, 1791, lost him Ids 
(lopulatily. -ind two years later ho perished beneath 
the guillotine. 

November 13, 1802. Andr^ Michaux died. ~,\cquit- 
ing a taste for fiotnny from his father, Michaux 
studied muJei Jussieu, and travelled in .Sp.ain, 
Persi.i, and Norlli \ineric.a He died at Madagascar 
while on a jouinov to Australia, The genus 
Miihaiixia is named afler liim. 

November 14, 1716. Gottfried Wilhelm Leibniz died. 

—Born in Lei{)/ig towards tlie end of the Thirty 
\ ears’ Wai, L<'ihid/ was the soii of ;i professor of 
moral philosophy. During diplonuitic missions to 
Franii' and Ftigl.iiul lie be< ame ar qurunted with 
Huygens, Bovie, an<l Newton, and it w.is through 
Huvgeris he v\as' led to study gi'ometry. In 1676 fie 
became lihr.uian to the* Hanoverian family, a post he 
held until his death, Kqually eminent as a philo- 
sopher and a m.ai heinutician, lie is recognised as one 
of the cliseovereis of the infinitesimal calculus, ami 
the inventor of tlu' accepted notalioti The inaugura- 
tion of tile Berlin Acarlemy of .Sr'iences was due to 
him, and he became its first president. 

November 16, 1630. Johann Kepler died. Immor- 
^ tails* (1 liv his discovr'ry of tfi(* law's of planeta^^ 
motion, Keplei “ m;iv be said to fiave constructed the 
eclificc* of the universe ” Taught astronomy at 
'ViibiriLUMi b\ Maesdin, in i5()3 he sutre«'ded Stadl as 
profes^nl (,1 (Ii.it >nbj('rt at (jrat/, and in ihoo joined 
I vchn Pualu u Ih.igue, after 'Pvcho’s death becom- 
ing ('ouit m.it luMiuitK iiin to tlie Icmperor Kuilolph H. 
From to he was at Lin/, and the following 

year he dieil .u Rniishtm, Npplying the diverse talents 
of a singiil.uU' grilled mind to the studv of Tycho's 
obser\ atioiis, K(‘pler m lOoq discovered th(‘ first two of 
The law.s ^^hi^h be, 11 liis mime, and in 1618 the third. 
His '‘Astiononii.i N(»\'a ” is among the classics of 
.scienrr' At his death his manuscTipts w'cre purchased 
by He\eliu>, and .ir*^ iinw preserved at Pulkowa 
observatciry. 

November 16, 1916. Raphael Meldola died, for 

thirty years professor of chemistry .at the 'lechnual 
Crollegi", Finsbury', MeUlola w.is esfKCially kno\y 11 for 
his work on tlie chemistry of colouring matters. The 
friend, of Darwin, he yvas also a naturalist, translated 
Wtusmann’.s "Theory of Dcsfxmt,’' and was president 
of the Entomological Sociojy, ‘ FL C. 
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Societies and Academies. 

London. 

H0)al Society, Xoyrmber 3. - Prof. C. SherringjODf 
president, in the chair.- ' 1 . K. Merton: The ijpectra 
t>f l<‘ad isotope.-. Loiifparisun of the wave-lengths 
of live lines m the spectra ot ' 01 dinar) lead 
and lead from Ausiiaiiaii caniotife shows diherences. 
w'hich are not constant, but tary for file dificront 
lines. T he dilTercmce in \y a\e-lengtli iibseiwtfd for tho 
pnncipal line, .1=^4058 is about two hundred thirds 
as great as that ox[)e<'li'd on theoretical ground.s.-- 
<1. 1 . Taylor; ExjierimrMits yyitli rotating fluids.., 

Methods are described by yvliich experiments on 
Spheres, cylinders, and voriex rings moving through 
rotating llifuK ran be piojected in a lantern and in- 
stant.'ineous photogra[)hs taken. If any small motibn 
be given to a rolating lluid. the resulting lloyv will be 
Huch that concentrated m.tsses of coloureil liquid should 
be drawn out into thin fiiins, parallel to the axis of 
rotation. Pholograplis taktai hv .i c.imera plactxl \cr- 
tieallv abo\«‘ a lotaiing hasm of vvaler show that the 
fujuid moyes in this yva\ . 1 .. Balrstow, Miss B M. 

Cave, and Miss F, D. hang I he tw (vdimensional 
slow motion of \tseoUs lluul'- 1 11 it- rcstrictixl form 
the equation of motion oi a vistous lluid is 
yvliere 0 is .Stokes’s stream turutioii If the molecular 
rotation in llu' lluid he delmed by V* equation 

of motion m.ty Ix' e\press(*tl all 4 ’rnat i\ t'I\ .is 
'I'he eqii.diun VV"' '> 1 ransformed bv means of 

(rnani’s (lieorem to a foim in wlu’ch (he oulv unknown 
is the dislrihuliim of tlie i cbaibli'ls on the boundaries. 
The Strengths oi the doublets are found bv solving tlie 
resulting integral ec|ii.aiion. \n e\am[)Ie shows the 
motion of lluid past a citiul.u (ylimbr in an infinite 
f).ar.allel-w .tile*] eliaiuu'} It d be the diametiT of ihc 
cvlindet, g the density ol the llmd, 1 tht' Itinematic 
co(‘nirient of visio-ity, and L the \(‘Iocity of tlie fluid 
in llio I'entte of the ehanm ! at inlinilv, then, when 
the width of the (Ii.mnel is ^d , tlie rt'sistanee [ler unit 
length of (vlinder is R -7 lo/'w/l’. The Vedue of 
XJd/v to y\hirh tins formula apple’s is not to exceed 
oj--H.(' II Carpenter .ind ('oiispini o F.lam • d'lie pro- 
duction of single (i\sl,i!s of .tlutniniuin .and their ten- 
sile j3rO]3etti('s 'I he p.irallei portion of the test pieces 
of flu’ sheet y\as ^ in. > i iti.xoi25 in., consisting of 
about 1,687,000. I'iie coiiyersioti of this area into a 
single crystal inyolv'cd heat treatment for si\ hours 
at 350*^ (' , t*‘nsile stress of 24 tons per square inch, 
prodcK'ing an .iM'r.igi' elong.uion td ib per lent. onr 
3 ill., and tinal laait lreatm<*nl beginning at 450® and 
extending up to Ooo'-' C. On an aver.agc, c>ne test 
]>ioce in hjur prodm es .1 single crystal (oer its parallel 
portion, wlili'h freipu'ntly grows up into the shoulders 
cd the test piec»‘. I he leiiaiitv of single crystals varied 
from ''8 to 4 oS tons pw sq in., whik’ the extension- 
on 3 in. y-aiied from 'u lo 86 per cent , .according to 
the orientivtion of nystal to stress. Fi\e types 

of speeimens were recogni.sed. Stress tc'sts of test 
j^ieces consisting of two .md three crystals show the 
strengthening inlliience of one crystal upon nnotheix 
ExperimetUs on round bars resulted in the produce 
tion of single crystals in tlu’ parallel portion of bar? 
0564 and 074^8 in, in dianti'tei. The total volumes of 
the ctystals wa’re more tium 1 tb.ln., and more thart 
2 ch.in. respect i \ ely. d'lie tensile properties watra de- 
tei mined, an<l in ever\ rase a wedge-shaped fracture 
was produced, the bar diminishing principally in one 
dimension only. Remarkable twinning effects wer^ 
observed in certain ca-es.~-(' Raman and B. lR»y ; 
The tianxrnission colours of sulphur suspensions, 
AVhen a few, drops pf sulphuric acid, are added Tq a 
dilufe soluftort of sodium tlViosulphate and a’ .pre^ipL 
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I alltuation a priixiplt' uliuli, uhatcvrr its 
I points, is <ipoi\ (o srnous critiusjn docs n{)l nial\< 
the assumption less justi)ial)lc. VMOidtn^dv i' 
was pcrlc('tl\ lc 54 ilimal(‘ liw the univ ct sitics t( 
make their plans in the bolu f that the jooaxX)/, 
would be availalile in siu't'cedinj; years, I hr uitli 
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tiiJtwal Will mean that these iristiliihons x'vlll b(; 
let (lowti and let down badi\. Oiu' i an n adilv 
uiuleistand why, at llie re< ent opeiiinj^ of a ba/aai 
(o raise funds for Manelu'ster Tnut'islU, “thi- 
i^rave fart v\as a subjeet of pained etaTtmeiit ” b\ 
the viee-ehant'ellor, “('ommenf" tdiai a( terised 
by C|uile ,'i diflrniit word iiom '* paint'd’' would 
not ha\(‘ suiprised us. Sir II. A. Miers must havi 
exen ised i^o'e.it restraint on tliat iM'easion* 

If tile additioiuil f,^r.int ol 50(,),(KK)/. is neee.ssary 


University Grants. 

'"■p'HK g-overnin^^ bodies and ti‘a< hint; stalls ol 
1 tile uni\ersilies will \i<'w with dism.av the 
proposal of the Lords Cominissionet s ol II.M 
IVeasuiy to reduce iht' annual granl-in-aid of 
university ('duration irom 1,500,000/, at which it 
stands in the eurrent year, to i,joo,ooo/. for the 
(miimg linaneial Near 2 \, 

It will he rt'called that in fhe histimates loi 
a Slim of 50o,cKio/. was added to th(' 
amuial grant, whidi at that time .stood at one 
million Ol this 500, oix)/ it appears that joo.ooo/ 
ha*, aluMdy l)e(‘n alloc aU'd m the lorm ol innimil 
grants to the various institutions participating in 
Parliamentary grant, while it is |)resumed that 
(he remaining 5 ^xj,ooo/. has been, or will be, avail- 
. able for non-re('ui rent allcH'ation. On some such 
assumption it is explainable la^w the sum of 
1, JOG, 000/. has b('en arrived at. If the reduel ion 
of 5<ao,ooo/, IS agreed to by Parliament then' will 
be in ronsequenee no addition in the coming 
linarxial year to the annual grants now’ paid to 
these institutions, and obviously no non-rceiiria'nt 
alkxal lon. 

In the light of these' stateim'nts it is important 
to review the question of university grants. Tw'o 
facts are clear: (i) When Parliament voted the 
additional annual grant of half a million last 
session it did so on the ground ol necessary and 
essential expenditure (his was made perfcctlv 
clear by vSir Philip Magmi.s and others in the 
debate on the Estimate.s; and (2) the governing' 
bodies and teaching staffs of the universities 
assumed, and with perfect justification, that the 
g'rant, voted as an annual grant, ^ould be dis- 
NO; VOL, ^ 


and ('sstnii.il lor the (urienl vtar, wliat is the 
reason lor the pioposed vvithdrawa] of ihreedifths 
ol it fcir next y eai ? Is it ]('ss neeessar \ or essential 
then, or is tlu'ri* some other reason-' riir pica of 
national et onomy <\uino( he jiislilud \Try little 
('onsideration will show that to (in tail lh(' range 
of university (diu'atinn or to limit its possibilities 
IS to ('urt.iil and limit the progress of < i\ ilis.'Uion, 
whether in things ot tlu* spirit 01 m lh(‘ oig.inisa- 
lion and development ol seienee as applad to com 
mcK'c and industry. It is a sliort -sighted poliry 
and one fraught with sinister impoil il the lughr'sl 
iiistiiutions ol learnmg in tlu' ('oiiiUtv aie allowx*d 
to llouuder in a morass of linani lal dii 1 i('ulties. It 
Is certainly ('('onomy, but (('onoinv of a peculiar 
kind; it is (he e('onomy wha li leads lo spiritual 
and material hankTujitt'v 

l.ct ns examine tiu' (jU(.‘stion a little more eloscly. 
laist Fehtuarv (h(* I’mversity (iraiits (‘ommittee 
reportt'd in no doubtful terms uj)on tlu* ( kiniant 
nei'tls of lh(' universities, and m particular upon 
the emoluments of university teac hers. 1 he report 
stated that the salariis were still below tlu* mini- 
mum necessitated by cconomK conditions, arid 
that the committee was satisfied that unless 
lurther substantial improvement was made the 
efliciency of university education would be seri- 
ously endangered. It went on lo say that “the 
best men and women would neither enti'r nor c ou- 
linue in the j)rofession at the rate of salaries then 
w'ithin the <x>mpetciK'(' of the authorities to offer, 
nor could a teacher under the perj)e1iial shadow' of 
financial anxieties give his best lo the work of 
instruction and research.” 'Ibis statemi'iif, strmig 
as it is, h,is hi'on amply confirmed hv the diffi- 
.culties which various departments in the universi- 
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tks art cxpiriencin^^ at tht prcisent time in re- 
rruitinj^^ Iht'ir staffs. 

Ui>(>n llic stren^'th of this rcpoit, t<*L,oUur with 
rt‘])rcscn(ations made to Parlianwiu b\ various 
iatereslc(i bodies, the additional aniuiai j;;rant re- 
ferred to above was made by Jb^rliarnent. Now it 
is proposed to ask Ibarliamenl l(j ( nt down this 
^rant. .Sui li a proposal, in oiii’ ofimion, can be 
justified only il it is shown that the j^^rant is 
neithei nei essary nor essential in the ('ommj; year. 
Without eonsideriii;;^ tlie (pje^tion of the further 
development oi (hi universities, all important as 
it is, lei us ex.imine one of th<' laclors m the; situa- 
tion — univ 1 1 sit \ stipends. 

Last filly a ( (iiifc'renee ot jh(' heads of unlxersity 
institutions, ili(> non academii' members of nni- 
\-ersity /Mixernin^^ bodies, and the t'oniH'il of the 
Assix'ial ion of I nix ersity I ea<‘bers appnived t)f 
« scale ()1 minimum salaries (or univeisily 
leac'hers Ibis s< ale is evtri-melv moderate, and, 
as a inniintmii scale, si'cms likeK to meet with 
jLivm ral approval. On tlie basis ol these verv 
leasonaiih' proposals it was esiiniated that it 
w'ould MVjiiire an additional sum of abeuit 
400, OCX)/, to raise the lull-lime tea('bers in uni- 
versity institutions in England and W’ales to the 
minimum salary of tlic sc'ale. A.ssuming that 
since tlu' date when the Ivsiimate was made an 
of 100,000/. has been added to 
the cmolumcMits of the universitv ti'achers re- 
ferred to, thei(' still lernains a sum ot ^ooaxxj/, 
required to raise these teachers to their minimum 
on the Seale, fn this figure no allowance is made 
for an increase m the number of teachers or in the 
Stipends of those wliohavc' reaclmd their ifiinirnum. 

Thus at the very time when an annual sum ol 
400, (XX)/. is lecjiiired in Kngland and \Vak‘s to 
put university teachers on a minimum scale, 
whic'h has been dtawn up with due and proper 
considcrat inn of the iiecessitv ot n.ation,il 
oc'onomy, the l.ords Commissirniers of the 
Ircasurv proj'iosi' to naJuce the annual grant bv 
300, (X)u/., pfcciscly the sum which, if distributed 
as an annual grant for salary purposes, wmuld 
have enabled the univer.sity authorities to estab- 
lish a reason. ihle and just scale of remuneration. 
Is it any wonder tluit tiie governing* bodies and 
leaching'^ stalls of the universities are dismayed 
at the proposal? WV trust, however, that Parlia- 
ment will not deal with our univerMties in this 
fashion, but, recognising that their neeessities will 
be no less in the coining year than they are at the 
present moment, decline to be a party to a pro- 
posal which, in our opinion, from w’hatever side 
It is ex.amined, cannot be justified. 
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Psychological Medicine. 

The Basis of J^sychialry- By Dr. Albert l 

Buckley. i^p. xii f-447. (Philadelphia an- 

London: J. B. LippincoU Lo., ip’o.) ;,oi. uei 
T the present time, when gnat interest > 
being taken by both pu])lii and Press i,; 
the (jiiestions of body in relation to mind, psyehu 
analysis m the Irealment ol the psy choneurose^ 
and psychoses, at)d the necessity of lunacy reform, 
a hook which deals comptehensivcly with th< 
subject of psychological medicine is cspecialb 
welcome. Moreover, now that tb(‘ (‘onjoint boaul 
of the Royal Colleges of IMiysicians and Surgeons 
and many oi the universities, notably Cambridge 
and London, have instituted a diploma of psycho- 
logieal medicine, a book sucii as “The Basis o! 
Ifsvebiatry ” is notably opportune, and we havi 
no hesitation in recommending this book strongly 
to .students rind pr.u'lilioners, lor it satisfies ,i 
longdelt want. 

d'he author first discusses l)iologi(' ]))ienomena, 
nu Indmg the laws ot lieredity and t)n‘ir applic'a- 
tion to mental and nervous diseases. 'Then Jollows 
a bru'f but useful chapter on c'erebral develof)- 
ment and receptive organs, wnth a description oi 
th<> autonomic system and its functions. We are 
rather surpris'd to find that no mention is made 
ot Hiighiings Jac kson’s levels, 'i'he author shows 
how sensitivity and differential sensitivity con- 
stitute fiindamc'ntal biolog ic'al phenomena, but 
Head’s theory of protopalhic and epicritic' sensi- 
bility IS not alhiih‘d to d his may be an omission 
on account of spac'e rather tlian disbelief in its 
validity . 

C'hap. 5 is devoted to p.sychological processes, 
and should prove very useful to students and prac- 
litiouers, for it enables the reader to grasp prin- 
ciples and become lamiliar with psyi'hologlcal 
terms sufficiently to enable him to understand and 
expres.s in suitable language disorders ot the 
mind. 

Since psyiho-analysis is at the present time 
attracting .so much atlenllon of the profession, 
the jHiblic mind, and the Press, it will be interest- 
ing to consider a little fully the view's of Prof. 
Buckley. The dextrine of the unconscious mind 
is discussed, and the author points out that it 
was an outgrow'th of abnormal psychology led by 
Charcot and continued by his pupils Janet and 
Freud. He describes briefly Janet’s pioneer worlc 
on dissociation of consc iousness upon the basis 
of which the symptoms commonly met in hysteria 
were explained by the eminent French psychi- 
atrist. The further development of the uncon- 
scious by Freud, according to wdiom psycHOr 
V neuros,^ to. complex with it a 
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painful emotional tout, is als«j disfusstd 
fefly. His rhton ol rnpiussion ol pamtul cv- 
riences and mental (onlliu are leferrep lo, ]n\\ 

. mention is mad<' ol mlanlilt repit^ssion, th( 
of eroj^tnous /on#s, and ili< anaI\sK ol 
Jeams and their si^mliranc e, to so much 

kpf)r(aiie(' is allacfud hy psM }i<)-anal\ sts. 
i: of opinion that a fullei ai count and eridcism 
' Freud’s fhci^ncs, whethi-r tin- author is in 
^reenumt iherowitii or m>t, would ha\e laam oi 
rvi('c to the student and prai titloiu r. Wltatever 
PW Frot. Jhukley takes of the Freudian tlieon.-s 
ceitainl\ is md in at^reeminl with tuatnunt 
psu'luj-analysis, for he sa\s - 
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e\rs prevents the patitait (rorn making' the nece 
''ury appiojmiate ajJ.iptatious to environment 
(onditions, and theti'fore (onstiiufes a thorough 
l^iologK'al prohlem." 

1 he autlu^r oi\rs tliree I nndaincnt al proups ( 
lattors in tin prodiietioi^ ol mental (hs.)rd(‘is. 

(r) 1 he hiogj iK'f le ja(. tor d( pmah ul np<vn del eel 
ol dev t loj)ment, eillar stiiHluial oi t um tioiud 
(-•) disturbances of fuiHlion hiouoht about h 
lo\i(' agents either exogenous oi eiuhup'nous 
(a) organic neurouK (dianges, lueuning eltlu'r a 
primary disinlegrativi* pioeessis or sltueiuri] 
( hangcs sei'ondarv to j>alhologic (auulitions n 
non-neuronie st met un^s. " 


" I'lH' inalUr ol p\\i'lio-anaK sk has as un not 
ulu-.l Its p.optT hncl. Ihilil ihai comhlmn has 
fii u arhed it uoulcl hi' \\cl| i,, ai < cpi i|;,isr 
rtioiis ,il It iliat can be dcnionstralcil hc\oncl 
polhclical hounds lo he o! ,cal \.diu- and a\,.id 
far as possible out of (he wav (o m|,', I 

nto the l,•lll^,'m■d palicnlS mmd a score of ideas 
vhuh ihoii^di ' siihnuTt^cd ’ in thi im, oiiscions 
tossibU mat do less haini ihan if hiou^,dil lo the 
lalient's la'alisalion ” 

Another matter uhx'h have indk ated pn \ e 
usls as arousing pnlilu' inuaest and exi'iting an 
hneasy feeling in a large siM'fion ol ih(‘ j)nhhe at 
thu present lime is the failure to adopt hospital 
metluHls of treatment o( latoNciahle cas(‘s m our 
large asvhims m a(('ordanee with nuflieal s, n ni'e 
At present tlu'se instilniions are, generalh speak- 
Jtig, mental hospitals only in name. They appear 
»n a large number of instanees to be rral'lv mstilu- 
dons of dtiention in which recoverable cases are 
luudid togelluT with, and Heated in the same old 
iu-litntional manner as, the rhronir and s,-nik 
The suj)erintcndent of an inslilution in 
Hhich tlie majority of cases demand merelv ad- 
ministrative duties fends lu grou out of j 
toueh with medual scieiu e and p, ogress | 
Menial hospitals foi the ref-oM-rahlc cases are | 
urgentlv m-eded m which nu'dit al otlicers are able j 
apply liospital methods of psvcdiologu al, j 
f'iHucal, and laboratory invr si igation of ih<' j 
patients committed to their care. i 

Methods arc descri!,ed and their ntililv m i 
' 'agnosis, prognosis, and treatment are admirahh 
discussed by l>rof, JFuTley, who, from the follow- 
lug piiragiaph in the prefai'e, clearly emphasises 
importance of treating the bodilv 'condition : 

As phvsieians and praitilioners wc have come 
insider the group of mental disorders uhk h 
to the (dass of rerf>verable psvehoses, not 
>nmarilv as mental diseases, fujt as renections of 
•ome bodilv disorder, which through its effei't 
ifwn Ihc organ of adjustment, the nervous me- 
n An ism 'and its lower and higher {psychic) re- 


1 he most impoitant (|nesiion m referinec fi 
(he etiology, jirogiiosis, and Ireaimi'nl risolve; 
itsell into the maili^i ol dilenniinng first of al 
lo whiidi of the*'*' liiice groups (lu < ase fudongs, 
After eliminating tiu' psy< lioscs which may he thf 
result of bodily disiurbaiK'es iluo' remains y 
grouj) ol biogo'iK't K' ps\r hoses ( omjirlsing d<'- 
tiK*n(ia prireov and the niai'iic (h pK'sso’e ])sy- 
iTiosis, “vvhah develoji upon an inhereiitl) d(de<- 
live lonndalion “ I he dianenlia pras'ox patients 
presmit an original defe<'(, whi( h is inlensilied bv 
some as yet unknown operative ('ause.” 1 he 
authoi do(>s not irler to the res(*aiches of Moll 
upon the reproductive oigans, who has shown a 
primary, germinal, regressivt- atrophv ol the' testis 
and ovaiv, which he correlate's wiih liu' primary 
nuclear degeneration of tlu' lunion .itlee'ting first 
the highest evolutional li've'k \oi cku's h<‘ refer 
to the same observer’s leseartlies iijion the ages 
ol admission te> asvliinis ol more llian 'yxio rela- 
li\('s, showing that llu‘ offspring of insane [larents 
exhibit a marked tendency to have their first 
attack al a miie h e-aidier age'. I his .mle-daling or 
anticipation tends to ehminalion ol the unlit bv 
linngmg the disease on in adolescence, rendering 
th(‘ subject unable to eompetc' with Ills fellows, 
and anlisocial, tlien bv nee'c ssitaling segre'gation. 

I hese psye hose> ate not peculiar to civilised races, 
aiid are doubtless due to geinnual variation. 

Nevertheless, Ibol. Hui klc'v ’s work is excellent 
and calls feu hitle cnluisin, though we iire ol 
oj)mion that the- pathology (ji mental diseases is 
not on the same higli levcd and as up-lo dah* as 
the clinical and therapeutic portions of it. lo 
lake an C'xample, in dise.ussing’ tlu* svinploms of 
mv xcedema the author does not refer to the f.icl 
ol the* dimirml ion and, in e xtienu' e ases, ejf llu' 
disappearance' ol the Xissi suhst.ine e in tile 
neurone.s, while the' important funt.lions e)f the 
f'ortex adrc'ualis are not mentioned. 

There are seventy-nine excellent dhistrations, 
mainly anatomical^ psvchological, edinical, and 
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(•xpcrinifnLd, !)ut the ot Jhe coioureil phite in 
the froiitispi<(:e, presumably ati advertisement ol 
the publisliets, would have been better expended 
in illiist ratinj^ such patliolo^ieal ehaii^es as are 
known in the explanation of nn'ntal disease. The 
bibliography at the ( n{4 ot ( aeh «'1iuj>1<t is \alu- 
able, and the index is v\ell eompilod. W'e hope 
t(» see pul)l!shed at an early date a second edition 
of this valuable text book 

British Mammals. 

British Mmuiiuils Written and illustratial by A. 
Tborbnrn (fn two vols.) Vol. j. Pp. vi 
to8f- plate's (lA)ndon: I-onj^mans, (ireen 

and Co-. ) lot. lo.s, net (2 vols.). 

I I it, sonicuhat untortunate that seals, uliale'., 
and bats c<>nstitute so large a proportion of 
our mammals, for tlie public, after all, take 
a li\el\ jiUr rest onl} in such neatures .is come 
und(t lh('ir notice. Including sub-species, there 
are nmghly eighty in ail, of which txvimty-eight 
are sea ('natures, mostly rare and genermlv 
tlirown up on our ('oasts in a dei'omposing con- 
dition, whilst file bats, which number twelve, being 
( tepuscular or ncHdurnal in their habits, are also 
known to l<w\. When we add to tins total the 
rats, ini('(‘, and sivles, lor the most part shv and 
elusi\e inhabitants of tlie eartli, the total number 
of Hritlsli mammals that ('ome under the notice 
even of the mo^t observant e(jnntt\ dwt'llers is 
remarkably small. 

In his secv>nd volume Mr. riiorburn treats his 
subjei't witli lh(‘ same care and attention to detail 
tiiat be gave to us m volume one. liven when 
tile subject IS somewhat dull he su( ceeds in mak- 
ing an mt(‘reslmg feature ol it In means of skil- 
lullv introduced natural features or landscape. 
We ('annot say, however, that in the present 
V(dume he is erpially at home in depicting deer 
or the sO'oalhal wild cattle as he is with the small j 
r()dents or krtai em. 1 he mountain hare is good, 
but the common hare is stiff and inartistl('. Of all 
our mammals It is the uh>sf dllticult to draw, and 
in this ('ase the artist has failed to r(j>roduce it 
in one of its more tav curable attitudes. Nor 
are wc enatuoured ol (he [x-n drawings; they fall 
tar behind the brush work, and being* rt'produced 
on pure rag^-[iapcr losi' much of their original 
dclicacv. In his coloured plates of mii'e and 
voles I\Ir. rhofhurn is at his best, and ^hat is 
saying a great deal, for it is evident he has drawn 
the majoiily of these from life, and has given us 
all their sleek beauty and rotundity. Here his art 
is triumphant, whii h is to say it is entirely satis- 
tactory. Sucli wTM'k will live and hold its ow^, 
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and take high place among works on British bi 
and beasts. Mr. Ihorbuin, too, has achieve^ 
notable success in his representations ol 
Ib'itish ( elacea', difhciilt subjects either t(V renct 
aivuratdy or to mal'fti interesting. We not , 
tew errors, witli the exception that the teeth ' 
the sperm vviiait' are t(x> small and t(H> whiu 
while the head and tbppers of the hump-back < 
whale are scarcely l«aig enough. 

fhe letterpress giv«'s a short and on the whuh 
verv a<'t urate a((ount of all the s[)ecics ol rodenu 
ungulates, and whales The author describes t^a( h 
species from careful research in standard works, 
supplemented hv interesting little notes from pti- 
sutial observation. That he is a real lover ot 
animals is (wanced on every page w'here lie de- 
scribes tile intimate habits of little harvest mivi 
and other small < features that he has kept in coti- 
linemeni and allowed to escape when thc} ha\e 
been sutlii lenlly sludu'd and have sat for tlieii 
portraits 

'bhe sts'ond volume ot “ British Mammals’* l^ 

<i notable <i('hiev ernent and wortliy of Mr. 'Lboi 
burn’s high rcjnitalion, but it is not on a lev( 1 
with the first volume, fhe printing, both of tlie 
coloured plates and ol the text illustrations, ■ 
kavx's much to be desired. 1 hese faults, hou- 
(.‘V(‘r, < aiinot be attributed either to the author (»r v 
his publislx'i's, but are dw(‘ to the ('arelessni'ss of i 
jinnteis atid bloi'k- and papi'r- makers, who, vv( ' 
think, do not take the same care and pride m ^ 
tb(ir work as in pr(*-vvar dav s. j. (1. M. " 

Plant Biochemistry. 

Tfir ('heniisirv of ]*lant Lift’. H\ Ur K. W 
'Ihatch(*r (.Xgth'ultural and Biologocal Publlca 
tions.) Lp. xvi (New ^'ork and London. 1 

Met »raw 'Hill Jiook (,'o. , Inc., 19-i.j 185, net. 

O F recent years much attention has l)(;en given : 

to pi. ml- or ph\ lo-chemistry, if wc mav 
judge Iroin llw' lunnher of books which have been 
puT)lish(‘d on the sulijei t. 'fhe origin of this atten- 
tion can be traced lo the strides thaf have been 
made in the 01 game chemist r\ ot the carbo- 
hydrates, proteins, and other v'omplex compounds, 
and to the development and wide general applica- 
tions of physic'al chemistrv. 'fhe purelv chemical 
and physical details are the es.sential foundations 
for a proper understanding of the subject and foi 
throwing new light upon the complicated i heniical 
and physical proces.ses going on simultaneously in 
life. Authors of books on plant chemistry have 
an adv^antag'e over their colleagues in the othei 
branch of biochemistry — physiological or animal 
chemistry— in not being cumbered with a mass ol 
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pf£al may' be describe<i as traditiunal, 

I requires considerabJe pruning’*. < , 

Kr. I'hatcher’s aim has been to j)r(‘s(‘nt tiie | 
^leal and physical details in an elementar\ ; 
nner, to point out th<^ir application in plant i 

and at the same time tovinstd a spirit of m- I 
try into his la'aders. Wc think lie has sue- ! 
^ed in his eiforts. A previous acquaintance of 
mentary inor^»ani(' and oi^anic chemistry ' is 
;umcd, and it depends upon the depth of this 
luainlance wfiether the student will grasp the 
itents. {'here will be no dilliculty with the 
ipters on plant nutrients and plioto-s) nthesis, 

: unless stereochemistry has been previously 

II learnt, thv carbohydrate chapter will scarcel'v 


Siberch at Cambridge in \^ 2 \. 11c illtlV thus be 

looked upon as the l<;un(ier nl the Cambridge 
Inixeisity Ihcss. \('enrdingl\ . H)ji is the lour 
hundredth anni\<T'.ary ol 1' nixa r sit \' jirinting in 
(,’ambi idg’c. 

It is not t lear lliat John Sibrnl^ was olliciallv 
recognised as printer to tlu* CniieisitN, but in 
1 5 pt King IU“nr\ 1)\ IrtOTs patent, ga\'e 

lie(‘nee to the ehani'ellor, mastirs, and scholars 
to (dect from time to inne three sialioneis and 
print(*rs or sellers ni liooks, lesidlng wiihin tlie 
Cni\ ersil\ . 

The Stationers Company of Londf)n npcafcrlK 
bill unsueeesst ullv ('hallenged (ht‘ riglUs tlnis con- 
ferred upon tin' Cniversitv, until (he\ were linally 
confirmed in a Charter granted in r(>:S liv 
(Tarl<‘s I. 


understood. Herein wc miss the equations lor 
foimation of osa^jones. Also we can seartelv 
•ee with the author that tannins arc gliieosides. 
lornphyll and plant pigments arc really the most 
nplicaled in structure of plant products, and 
^ht well have formed the last chapter, instead 
priM cding organic acids, esters, and fats, 'i'oo 
Ic space is given to the nitrogenous constituents 
single eliapter includes amines, alkaloids, 
...cine and pyrimidine bases, and nucleic acid - 
I'hile the (dassifieation of proteins is more com- 
iliialed than usual. 

Ihe last ifnrd of the book rleals with en/\mes, 
olloids, and physical chi'niistry, mainl) to show 
heir import.'ince in plant lile. Finally thei e is a 
rii t reference to hormones, auximones, \’itamins, 
nd toxins. Altogether, the book gives an (‘\eel- 
•nt orientation of the subject, and miiidi should 
e lc<irm'd from it by the student; at any ratr, he 
ould probe further if he so desires, for rcfeiem cs 
re given at the end of each chapter. 

Our Bookshelf, 

J History aj the Cambridge I nivcrsity Vress, 
1521 By S. C. f^obeits. i’p. x\i-iqo! 

■j (Cainlu'idge : At the Cniversity Press, Jig>i.) 
I7y.*tni, net. 

: ^rK. Ronrins’s “History of the Cambridge Fni- 
versiiv Press “ is a ver\' interesting aeiouiil ol the 
ddhculties met with in the gradual advance from 
^ snitall beginnings, culminating in the Iiiglilv elli- 
, cient organisation of the present time. 'Idle 
numerous illu.strations n'presenting title-pages 
and the list of books published between 1521 and 
1750 add much to its value. 

John Siberch, otherwise John Laer of Siegburg, 
near Cologne, set up the first printing press in 
Cambridge in 1520, having settled there probably 
at the wish of his friend and patron, F'rasmus, 
who in 15J0 had come to live in the turret chamber 
of Queens' College, and to be the first teacher of 
^reek at the University. 

There are examples of several books printed by 
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.Mtlioiigh if .ippoinlcd printers, rlie pia'ss did 
not come dii'ei'llv under the mnliol of the 
ITiiver^'itv until Hx)^, when, hv a grace «r)f the 
senate, the first IVess .'syndicate was .qijiolnted. 

A Text-book of PJiysus. Hdlted bv A. VVilmcr 
Huff, fifth edition, revised. Pp. xiv -1-700. 
(London: |. and A. Churchill, ic) 2 r.) i6t. 
net. 

Nte svvi'eplng ( hanges appear to have been made 
in the “ fexl-book of PIivsk's,” I'diti'd by Prof. 
A, W ilmer l^uff, since the last edition, referred to 
in NvitRi of M.ireh 15, 11117. p 41, was pub- 
lished. ITie editor states m his new preface that 
Students of college PhvsK s should have some 
actjuainlaiK'e with such niwv and live lojiics of 
seientita , <ind even popular interest " .is wireless 
telegiMjihy .nul telephony, sound-ranging, sub- 
marine (ieteitors, the diffi.u tion of \-r.ivs, the 
instrunumls used in aerofilaius, and the jinnciyde 
of relativilv, liiit with the exieplion of the para- 
grajihs dealing with wireless t<Teg r.aphv , the 
information affordcfl bv lh(‘ addition.il nuittei is of 
little value. M.inv of the illustrations, particu- 
l.nlv those showing ai lu.il apparatus, are of a 
sketeliy type. 

IJic Eli’tucuts of lUuiniuuiiny; Fi/g/necroig. Ry 
A. P. Trotter. (Pitman’s fei hmeaj Primers.) 
I^p. xiM- 104. (London: Sir I. I'itin.in and 
Sons, Ltd., 11)2 1.) 2s. (H. net. 

Tms booklet I'ontains, in a rev im d and (onden.sed 
form, mu(Ti of Ihe inlormahon (onvevral in the 
author’s well-known larger volume; some addi- 
tion.'d praetie.d hints are also included. T he ini- 
tial chapter deals with laws and detinitious. The 
eftev't of light on vision and the ongnii nl glare 
are then hriellv treated. Next Mr. T rotter passes 
on In a discussion of llu* chief souref‘s ol light, 
illustrating the distiibulion of llg^ht in (uu h ease 
and pointing out tlic fundanunlal pnnciple.s 
involv'i^ In ( ffectivc shading. Finally there are^ 
chapters on photometry and the planning ot light- 
ing installations. T'he diagrams aia' invariably 
clear and informative, and the explanations arc 
lucid. The author has made g-ood use of the 
space av^ailable, and his work will form a useful 
introduction to illuminating cngincN?ring. 
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Letters to the Editor. 

[ 7 '^^ Editor does not hold himself responsible for opmions 
expran’d by Ins cOrres pondeuts. i\etih(;t can ho undertaUe 
to relicni, or to correspond vjiih the wriUrs of, rejected 
manuscripts intended for this or any other part of Naiurk. 
Ao nuiict. 14 tiiUen of anony ntou^ comniuuiLattons.] 

Metallic Coloration of Chrysalids. 

I iiA\ K road .Ml .M.iii<AL\ lott'T (Nahkk, Novoni- 
nukst'oni loluur^ \Mlh (la j^roaioht 
inluosi, but 1 c.Hiiiul h» i[> that in m>iuc ia'>o'> 

hi.s Ntaloiiiuiis ai 0 shj^hilv luislo.tding. Mr. Malkx'k 
seonib to iiiijd) that all the iiidrstint (uloui^ ut the 
animal vvutld an due tu some jomi ol intt.rlerente. It 
h> (rue that he le^.ttiit', stati inenl to the cajyc-. he 
has examin'd, tail il siem> sale to assume th.it ii 
ntany eolom ^ \vm. due toother tause'-, Mr. Malhx’k 
wv)uld ha\' im I uith st,>me ol ih^se amonf; the many 
lurndreds ol i.i',' s mvestij^aled during the twenty years 
in v\hi(lr he lias piosecuied his researches. 

J cannot la}' claim to havinj4 carried out such exten- 
sive* iiiv‘->t)^al ions, noi hav I the (r.iinin^ in physics 
which ilwo^ Si) much wti^hl to Mr. MaUtK'k’.s words, 
ntsvet tliekss I v enture to urke that (he plumoniena 
of insect itidescence (not to speak of (Ire rest of the 
animal world) im Inde* many (uses which cannot lie 
l^rought into the cafegoty ol inter leii’iice. 'I liese e\- 
ceptiv'iis cannot lie Jestribed now', but some have 
ai>p(urcd in .NvtiKt (Sepieinia r ^o, October 7, a^i 
October 14, lo-io), and a luller account is to be found' 
in Pliii. lians. Ko\. .Soi\, Ih vol. 211, pp. 1-74, 

It would be interesting to know how' Mr, Mallock 
explains the C' 'lours ol the wings of those beetle's, 
bees, and drrigon>tVie'> which the late Lord Rayleigh, 
Prof. Ponlton, and myself have found would change 
colour milher (ni piessuie nor when immersed m 
lluids undt r icdueed pressure. Sucdi beetles include 
the rose bc'eth* {Cclmiut ourota), man\ llupt'evtids, and 
Other Common insects, some of which Mr. .\lalluck 
is sure to iia\< cvaiuim'd. I hen there are the golden 
elytra ol l\ ri’splendt’ns-, wliic'h resist pressuri.' and 
change to magenta on la Ing polished; also the 
nunierou'. liidescent tortoise beetles, the colour of 
wdiich not onlv r'^isS jncssure, but even the removal 
by }X)lishlng of llu- thick surlace-lavcr of chitin without 
altering its appearanct'. Among iridescent birds 
Mandoul lias found that pt.iciK'k’s feathers n'sist 
pressure, and even hammcTing on an anvil; the 
bright-col'Kii cd b athers ol ('otinga, which Ilaecker 
and Mi'ver attnhuic to ' hhu' du<‘ to tlic' scattering of 
small p>artic!es ’’ b\ fine canals (Potem atmU’n) in the 
keratin, would, 1 pia sume, nor be considered by Mr. 
Mallixk as true iridescent objects. 

Finallv , rhi is' are the beetles to whicli Biedermann 
first diitcted a( tent ion (c.g. //. afrtrcina). Whether 
or not tile caiist ol iheii colour is the same as in the* 
Inst c.ise, sections ol (lie elvtra in the pi. me of the 
wing aie of iieaiK the same colour as (he original 
beetle. .Scetioii'' .it right angles to (he elytra are (he 
same, villowish criloui as tlu' chitin. 

Mr. Mallink .ako as^clt', that tlie colours v)f birds 
and insects arc not, as has sca oflen been said, due 
to dilft action. I admit that I know of no butterfly 
in whicli tlv prim ip, t! colours arc* caused in this way, 
l)Ut what of the pale Mi>rpl)(>s ,iiul other insects which, 
^vhon (he wing is partlv turned, exhibit all thoj^olours 
of (he speelrum superimposed on the ground colour? 
Those colours correspond exactly, in appearance and 
angle, to those of die renlica dilYractlon gratings made 
in colkxhon from the wings. 

Personally, I am prepared to agree that the wings 
of altnast all iridescent Ix'pidoptera ow'e (Heir colours 
to interference, but it w<>luM be 
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Mr. MaUock’s reasons for disag^ee^ng witlt so eminent 
an authority as t’rob iMichelson, who is of the opinion, 
on purely [ihvsical giounds, that all the colours v>l 
injects aie due to selective ineialhc reflection, "Widi 
(he exception of the iride‘?cerM hiale-bcaring \\ecvik 
[c.g. tin- diamond beetle), the coloui s ol which he 
altributos to dilfrac tion--a caust' ruh'd out by Mr. 
M.dlock. 

I have refi-rrod only to tiie colours of insects and 
birds, but it would be most ini< lesling to know to 
what fcHuris ot structuie Mr. MalUxk attributes such 
striking examples of iridesLcnce /is arc to be found 
among the liairs of some mammals, the sela2 of many 
marine worms, cettain ferns and se.eds, ami manv 
brilliantly coloured Crustacea, some of which Mr. 
Malkxk must surely have examined, 

H. Oxsiovv. 

3 Stdvvyn Clardens, Cambridge, November 9. 


The Softening of Secondary X-raye. 

A NVMBLR of expt'riinentei s have noticed that when 
a he.int nf X-ra\s or y-raj s travel srs any substance, 
the' secondary rays excited are less penetraling than 
the primary lay.s. Prof. J. A. Cray (b'ranJvlin Insti- 
tute Journal, Novi'inher, i<)2()) and tht* present writer 
(Ph/i Mug., Ma\', 1921, and Phys. Pcv., August, 192?) 
have shown that tlu' greater part of this softening is 
not du<‘, as was at fiist supposiM, to a greater scatter- 
ing of the softer components of the primary beam, but 
rather to a real change in the cliaracter ot the radia- 
tion. My conclusion was that this transfoi mation 
consi.sted in the excitation of some fluorescent imys Of 
vv.ave-length slightly greater than tliat of the primary 
rays. Prof. Cray, on lh(> other hand, showed (hat if 
the primary rays tame in thin pulses, as suggested 
by Stokes’s theory of X-rays, and i( these ray.s are 
scattered by attinw or electrons of dimensions com- 
parable with tlu' thickness of the puUt*, tlie tliick- 
ness of the vcatteied pulse* will bt* greater than tlmt 
t)f the incident pulse'. He acceiidmgly suggests that 
the obsfivtd softening of tlie* sectindary rays mav be 
tlue to the ptoct'ss of scattering. 

It is clear that if the' .\-ravs are* made (e> come in 
long trains, as bv reflf'e'tion fioni a crvstal, the* scat- 
tering [irevce'ss can elTect no ('h.inge In wave'-length. 
On (tray’s viewv, tlureforeg if X-ta\s reflected from ,a 
crystal are allowed te> traverse a radiate>r, (lie ine'ident 
and the excited rav s should both have* the' s.ame wave- 
length and tlu' sanu' absorption coeflicient. If, on 
the other hand, the' softi'ning is due to (lie excitntiein 
elf fluorcseent ravs, as I had suggesteel, reflected 
X-ra\s should presum. iblv be sofluied bv scattering 
in the same m.mne'r .as unreflefted tavs. An examina- 
tion of the absorption coefficient yif reflected X-r.ays 
before and after Ihnv have^ been scattered should 
therefore* alfexid a crucial test of the two hvpolheses. 

The devuhlf reeluetion in intensilv which occyit^ 
when the X-rav beam is first reflected hv a crystal 
and then se.it fereil bv the radiator made Grav’s pre- 
liminary attempts to perform this experiment unsuc- 
cessful, In tlie Septemher (1021) issue of the P/jiM- 
sophiral Magazine, however, Mr. S, J. Plimpton 
describes a .s'leces^ful attenmt to measure the absorp- 
tion of the K lines from rhodium .and molvbdenum 
after being se.attered hv paraffin and water. He 
observed no change in the absorption coeffiicient Asf 
the ravs after being scattered bv the paraffin. AY)- 
parently his measurements ' were made on the serop- 
darv rays at compnr.ntivelv small angles, and this, 
together with the relatively long vvnve-1engthi5 
ployed, form the condltion.s under w’hich the ka^t 
ichange in hardness pcctir^ "rinr^^flected' X-raV« 
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tpenmetus, the K lines from tungsten (effec- 

re Aw 0*196 A.) reflected from a>ck-salt, and 

ftflBUrcd the absorption coefficient of flir secondary 
Oiation evcitcd by these rays in paraflin. 'Hie al)- 
i-jaitMi eoeflicienl ot thei>e'rays was found to be con- 
ierabh greater, by about, 52 per cent, at 90'^ and 
r {R*i cent, at 30'^, than tliat of the beam nuldent on 
[e ixiraftin. 

rin order to compare my results with iht^e of Mr, 
litnpton, a molvbdenum Coolidge tube was then sub- 
ttuted for the tungsten one, and the Ka line 
'.,070<S A.) was' employed. .An increase in the ab- 
xption coelbcient of the secondary rays excited in 
irafhn was again ohs('rved, though it amounted to 
ilv 20 |>cr cent, at and only b± i j per cent, at 20^ 
ilh the primary beam. 

The softening thus ob.served when reflected X-ravs 
scattered is substaiilially the same as that found 
ben unrcflecled ravs of the same hardness are cm- 
Oved. .Mr. Plimpttai’s negative result is apptirentlv 
je to the fact that his <'\(xrim(*nt was performed 
ider unfavourable conditions of wave-length ;iikI 
mattering angle. The conclusion seems mTessary, 
lercfore, that the softening of secondary X-rays is 
le, not to the process of scattering, hut to (he excita- 
w of a fluorescent radiation in the radiator. 

Atnufu H CoMf'Tov. 
Washington Ibiiversity, St. Louis, L.S.-A. 

The Colour of the Sea. 

TtiK view has been expressed that “the inuch- 
iinired dark blue of the deep sea Itas nothing to 
) with the colour of water, but is simpfy the blue of 
le sls.y seen by reflection (Rayleigh’s Scientific 
aijers," vol. 5, p. 540, and NATL'to., vol. S3, p. 48, 
)io), W'hcliier tins is really line is shown to be 
lesiionablc by a sinipK* mo<.le ot ohsi rvation used by 
le piLScnt writer, in \shicii suriaci'-reflcclion is 
iminated, and the othei fa».tuis remain the .same. 'J'he 
method is to view the surface ot tlie w.-iler through a 
'NicoLs pi ism, which may lor convenience be mounted 
oat one end of a tiilie so that it can be turned abemt 
its avis and ])ointcd in any direction. Observing a 
Holi'iabK smooth patch of watei with this h»'ld in 
front of the eye at approximately the polarising angU* 
with ihe surface of the sea, the ri flection of tlie sky 
aiia^ be quenched l^y a .suitable <;rienLatioii of (he 
Xicol. Then again, the sky-light on a clear day in 
certain directions is itself strongly polariswl, and an 
■observti standing with his back to tlu' sun when it 
lairh high up and viewing the sea will find the light 
reflected at all incidi'iices suflicicntly well [)olarised 
i to en.able it to be wa'akened or ne.nly su{)picssed by 
the aid of a X’icol. 

' Obs<‘i \ atioDs made in this way In the deejier watcis 
''of the Medit< ri am'an and Red Seas showed that tlie 
".colour, so far from being iini:ov< rished hv suppres- 
sion ot sk\ -reflect ion, wais wonderfulh iinpro\cd 
diereln . A similar eflect was noticed, though some- 
what less conspicuously, in the Arabian Sea. It was 
abundarith clear fioin the observations that the blue 
' colour of the deep' sea is a distinct phenomenon in 
< itself, and not merely an effect due to reflected sky- 
light. When the surface-reflortioiis arc* suppressed 
, the, hue ,i)f (he w atta- is of such fulln<fs;s and satura- 
tion that the !)luesfc sky in comparison with it seems 
d dull grev. 

By putting a slit at cuic end of lh<- tube and a 
grating ewer the Nicol in front of the e\e, the spi‘c- 
frurti of the light from the water can be examined. 
It. jWas found to . exhibit a concjentration of energy in 
fehprter , wafVCHly^ig^hs- far more marked, 
thn^, . ... 
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Even when the sky was completely oveixast (he 
blue iff the water could be observ’e<i with the nld of 
a Nicol. It w'as then a deepi'r .uid iuilcr blue than 
ever, but ol greatly entc^bkd inlensilv. The altered 
appearaius* of (he sea under a |ead<‘n >kv must tJins 
be attributed to the fact (hat the iloiids m icon the 
water from tlic sunk lavs raihet than to the ihcL 
dental circumstance that they ohscuic the blue light iff 
tlie skv. 

IVrhaps the most interesting (*ff( ct of)s. t ved wa.s 
that the tolout ot the walci (.as seen with (lie Nicol 
held at the jxffarising angle to the suil.ue of th(? 
water and quenching the surtacc-relh clion) v.iried 
with the aztmiilh of oh^eivation relatively to the plane 
of incidenci* of the sinrs r.iv s on (he water. When 
the plane ot ohseivation .md tin* plane* ol imidcnce 
wen* the ‘-ame, and tin observer had hix h.ack to the 
sun and liH)kt7d down into the water, the colour waii 
a brilliant, but compai atively lighter, blin . As tbt^ 
plane of ohseivation is swung round the colour 
iiecomes :\ deeper and darker blue, and at the <sairie 
time decreases in intt'iisitv, until finallv wlien (he {done 
of obserwuion has swung through nearly 180'^ tlfe W'atcr 
appears verv datk and ol ;i colour a(>proaching indigo. 
Both ilie colour and the intensiiv ,'dso vatiecl with tho 
altitude of (he sun. 

rhe depemdence of the colour .on the azimuth of 
ohseivation cannot he explained on a simple absorp- 
tion llu'ory, and must evidently be ngarded as' a 
diffractiv}} effect arising fiom the, pas.sage of tlie light 
through (he water, l.wking down into tho water 
with a Nicol in front of the e\e to cut off the surface- 
reflections, the track of the sun's ravs could be. seen 
<*ntering (he water and appe.iiing hj' viitiu* of pejpjX'o-' 
live to converge to ;i point at a coiisidf r.'ible depth 
inside it. 'I'he question is : WMial is it [hat diffracts 
(lu* light and makes its passage visible'*' An interest- 
ing possibilitv that slionld he lonsideud in (his Con- 
nection is that the diffracting particles ni.iv, at least 
in pait, be tin* of tlw water (h<'insrlves. As 

rougli ehlimale, it was lluiught that tin* tracks 
could he se<*n ti> a depth of icw) nwires, jukI that the 
intensitv of the light was .ah<*ut >ne-six(h C)f that of 
the hglit of the skv from the zenith. If we assume 
that dear water, owing to its molecular stniclure, is 
capable of ‘scattering light eight limes as slioyglv as 
dust-free air at atinosj>heric pressure, it is rjenr th^t 
the major paiy of tin* observed effect m.ay arise in 
lliis wav. 

!l is useful to rMiK’infxT ilia) the refli'iling pow'er 
of water at normal incidence is quite small (only 
2 (K'r cent.), and lx comes large (»rl\ for verv oblique 
leflcction. It is onlv when the w.Uer is quite smooth 
and is view(*d in a diiection ne<ulv parallel to the 
surface that the reflected skv -light overpowers (he 
light ’ emerging from wiihin tire water, Tn other 
cMses the latter has a rhame of .asserting itself, 

Ah Rvman, 

S-.^s. Ntitkuviia, Romhav (I.aibour, 

.September 20. 

The ** Proletarlsation of Soience in Russia. 

Dr, H. Lysikr |.\mfso\ asks in N.mi hk of Septem- 
ber 2(), p. 147, for an acx'ount of the (onslrmtive 
elements of (he “ prok'taris.ition of scienre ” in Russia, 
and seqpis to praise the effort of the Soviet fiov<*rn- 
ment to bring the fundamental concIusi(»ns of sr ientifle 
thought within tlie rem h of the “ prolet.ariat ” by 
editing a whole series of elementary text-hooks of 
natural science, 

A Russian university professin*, whose friendship f 
.have enjoyed for more than I wen tv -five, ye^rs, who 
from the. Bolshevik Paradise**’- gave 
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me home infcjrm.tliofi on the point in que.siion which 
will, no {l<^ubt, imere^t Hrttisli men itf i« n<'c' uliose 
deep relij^ious fri'linj^ I hod ilir opporunntv td ad- 
miring duriii;4 l)>f d.i\^ v\ lu n 1 siudu'd in Kn^lond 
^(ono lorfs \ ears a^'o. 

Acioidiiij^ to (ills Of offssor's e\j)cnMi('r, the aim 
ol lliis “ [lujjolaMsolitai ” of st lom e is lo replace (he 
old rolipion hv a m vv relipoon- ih»Js|)e\ jsjn U k 
aiintjuneed (o fin loiiiphlelv iinedmafed people that 
(he Old and New I'eslaments ati“ invilis, that (jod, 
Creation, and llie suhiune ('Inisnan morals <i>mu((ed 
witfi our relipion ao na o pt(‘jndic«‘s of tin- “bour- 
geois," and (hat man is dhU an anim.tl soniiHvhat 
more dc\el(jptd than the ape, etc 

A*' regards ediaahon in tin* imi\eis,aes, there are 
still (apahie [)lo(fs^o|s leathinci who ar(‘ unable, to 
leave I he aanif t \', hni ihe\ ha\'e praaii all\ no rights, 
and iheie is no posslhilirv *)l fref‘ sin'initu work. 
The pla( e of tin' ret. lor nt (la* universil\ to which my 
friend x'.as at lathed is ou np!<‘il h\' a joimer deriion- 
slratoi. \\lM»se onI\ piintrd niatli'r is lus visit <aid,” 
hut lie^ IS a liusiuotihv BoKlievilv, just as are the 
Stewards julinp ihr univfTsitv. 

J Ik onI\ (.|ii;ilihi af ion for th(^ (ea<'hers m secondaiv 
and piiinaiv s( lauds is a BoKhevik faith other qiiah- 
liration is noi nei'ded. It is, Iheiefore, easiU undii- 
stood that llie (< tK.liiiiL^ ol tlii' old lelij^ioii tind nioi.ds 
Is aholished fiotn all lvp('s of schools. 

\ ' 1 aiisial if)n ol (oMkit*’s IMusii.d (nmpapln " 

has been known in Russia lor somi' )ears, but now'a- 
davs llieie ate hw p('(.)ple \\ hos^ ptelnninars s<ien(ilji 
eiiutaiioii woido allow them to lead this or a siniilai' 
work with aiiv piofit. Mv friend tdso assuies nir 
that osiiMisihle editions of ih( j>opid.ir scientilh books 
quoted 1)\ Dr famestm arc, (o use a lioust-lmld woid, 
“Potemkin’s NiilapK's," the object of which is to 
acquire s^mj)a|l 1 \ [(a* Boishe\ism anion^f men of 
sc'icnce who tire far ;i\va\ and un.ifile to witness the 
I'litiniis of this “ paradise. " 

As iej.^afds l!)c p.issape ciuoted in Dr. SokololT's 
artirb' in Naiokt of Sejiiendrer i, p jo, which 

pa\t‘ r)s<> to ih( jiresent <lis( ussion * I'heie is Piof 
Behtf'iadI, who declan-s tliat all Russian men of 
science now ahroail shotdd leturn to Kusm this is 
fortttn.atelv impossible, slnca , .atordlii}^ to ifu' recent 
“ uk.iz " ol tli( Soviet (iovernmml (see J^ul of 
October 14), no Russian is .illowed 10 return to 
Russia imh'ss 111 possessf's lootl ( iiou^li for (ht'ci* or 
four nu>nlhs, 

dhis ( hallem^e w.ts .also ansvccted at (he meelincf 
of Russian men of s( K'ni'e, niostlv universilv pro- 
fessor-, fiom all p.iMs of I'ano{H\ held l.ast wiek 
in Pi.iuui', winch R lo-dto t)it‘ centre of Slavonic 
sclentilic iiiltiire Resolutions were ai cepted .it this 
nua'iinq h\ whiili the Russian wn’anB' who wete 
present oii^rniisi'd ihcmsc]\c*s for jjermaneiit scientific 
work outside (heir rouiUrv. Moreoxer, steps weie 
(aUc'n to cmahli. Russi.m students, with (lie aid ixf our 
(iovcnimi'iit, to stiah m our universitx and in other 
schools (\ce know Russian, and thev learn Bohemian 
casilv). SureK .all this proves that Russian piofessors 
arc' lo no nu'.ins xviHinu {o aceept Prof. Bechteiev’s 
(or BelitercfT 's) in\ it.iticm. 

1 'he I’n'sidcin of our Rej)ublic, Dr. Masai \k, 
formerix' professor of phiiosopln' and soriolo^x in (his 
univcTsifv, lias just |)uhlished .1 remarkable^ article, 
"Political \iuh(-opomorphism,*’ in which he statc-s 
tliat Holshex'ik cioxtniment pl.u'ards in Moscow 
hav«‘ inscripliiMis : "Religion is Opium fc'>r People.” 
In his opinimi the soci.ai and political ideal of an 
uneductited .md uncultured (*' nc'^ramotnvj ”) Russian 
mujik (mu/ik) is to sltind on (he dunghill and to 
craek the whip instead of w'orktni^, and* to use it 
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not only on his horses, but also on his fellow'-crealures. 
The Presidtmt concludes : " Thc'; Bcdslievik experiment 
did not succeed, anti cannot succeed, because the Bol- 
sheviks, who are not at the level of human culture, 
buccumlied to rude anthropomorphism." 

J conilnde with the e^iesiion : W'iiat is left now of 
the fata Morjrana td Bolsiiexisnm 1 am very glad 
that no otlier Government in the wmld is following 
its example Bom si \v Bk-u nKh. 

Ch(‘niical LahoraU>r\, Bohemian lnixeisity> 
Plague, October j;o 


Biological Terminology. 

Dk. Baiiilu in NximO' of Ot lobct j;, p. 2^1, 
i« fenc'd .Sir Archdall Reid lc> Prof. GooilrichN presi- 
(k ntial address to SrctKai D of the British Associquon 
at it.s Julinburgii meeting tins \cai ha* a discussion 
of certain questions, .and characiensed that address 
as ‘cliar and thoughtful." It .ipfMairs to me that 
Prof. t..ox)drii h had adopted Nir Anlidall Reid as his 
guide and .unhonix in questions ol exoliition, and it 
is ddlicull to LindcTstaiid how the (eadur could loam 
trom lus pupil. Pi of GoodriciPs .address ignores tlie 
gie.iicr [>.irf (d .ill ilu new' comeptions .and nexx results 
<djtain« cl by rtemt resc.arch on heredity and giauUics. 
'Ilu onl\ lettiu vvoik ol inqiorlance wdiith he meiu 
lions Is that ol Gu\»r on (he ellert (.il leus-di si roying 
si'iami injected 111(0 r.ibhits. 

Pi of (itrtxhuh slates that the newest ch.n .icl' I's ina\ 
he inherited as constatilly .is the most .niiicnl provided 
they are /x/s s<es sC(/ hv hotJi parent s, slating in a foot- 
note tii-ii he seis aside con 1 pHi'.a t a ins due to Men- 
dchan segrcgihon, winch do not he.ir on the tjueslions 
at issue, Ikii suii'K Mciukli.in scgrt'gaMon bears 
most f und.imeni.ilh on the proxiso th.ii a ih.iracler 
must be jM>ssrss( d b)' both p.irenls 111 ordi'r to bo 
inlu riled, Ninri Mt ndeli.m researchi s b.ive shoxvn that 
a cliaiactia m.iv lu inhi'nied when it is apparent onlv 
in <>n<‘ p.aomt or in neiilier li m.ix bi' .islced wlu'thta 
. “ [Hissr'Ss'cd " m< .ms “.ij>paten( " or not, but the con- 
tCM .shows that Prof. Goodrich meant the two term-' 
to he sxnoinmous, siiur' he st.itf's (hat llio question, 
" \\ by are some < h.na< hTs inheiited .and othcis not " 
is the same as the qut'stion, "Why do sonu' characters 
tt'.ippertr in th<' olispiing and otluTs nol " (di.araclcrs 
could iK>r re.ippear in the offspring il (hex did not 
appreat In (he p.uaaUs When .1 )m rson beating the 
[ abnormalitx br.irhx dactvly marries a mxrmal person, 
j half (he ehildren art* bracinaJar l\ lous. Here the 
rh.aracter is j-H>ss('Ssfaj bv onlv one parent. In many 
j v^ther e.ises, where tin onr parent is homo/xgous feu 
a dominant r har.irter xxhii'h is absent in the other 
parent, all the olfspiing show (lie eli.aracli'r. Again, 
there are cases in whicli .1 man with normal sight 
mniries a woman with norma! sight, and half the 
male children .are colour-ldind. According to Prof. 
Gfxxltidps definitions this would not be inheritance 
at all, but xve know it is due to hereditv, and that is 
more important than anv arbitr.arv definition of in- 
heritance. The antlers of stags are norm.ally pos- 
sessed b) one parent only, but they are certainly in- 
herited. 

Prof. Goodrich 'st.ntes that inheritance' depends on 
the condition Vhat (he genninal factors and the en- 
vironmental conditiotis which co-operated in the 
formation of a character in (he ancestor .should both 
be present. Suppose we consider the case of an albino. 
What are the environmental conditions which co- 
operated in the formation of this character? The fact 
is that a new character or a change of character may 
be due eitl^ef to an alteration of the germinjtl 
or of the envii^nnyental conditions. In the 
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<! the vurinliaii or iniitulion is produced withoiii „u 
.PtJe ol eiiMroiuncni. ,uid ofun |>erM,u, ,, 

at ranf>e of ditfcrcni c in eii\ iroiiiiieiu. Wn , ,|| 
h a change due to dillerence ui germinal fiiru.is i 
talion or congeiiilal variation, a rli.uiue d.,e o, 
irouinent or modilicaiio^ an ac.|u,r.d . Iiai ,» ua , 
TCfon , to asMTt, as IVof. Gomliich and Sa Arcl). 
Kcid do, ih.u .ill characters .ue ;i.miir,-d duiing 
hfcimie of the individual is niisus,. of ,,.,,,0 
lends to contuse and idisiun- n [icrfecih . l.-'u dis’ 

i |jciiou ( h.'uaciers due to g. neiic iaclors are 

ivi loped, noi aciiuircd ; char, icier,, due to 

(‘1111,1 change iviihoul change of genetic factors no 

Prol. (ioiKlrirh slates that in an einitonmeni iihi.h 
■ the ivliole, all., Is hut hllle, eiolulion progress.. In’ 
e (itundalion, along diveiging lines ot adaptation, 
n new tcis i]u.‘ lo niulation. I niiin lo 

b ihs.igree fundainenlanv « id, a /ool,.g,;i for «|,os,. 
loik Ml hi, oiMi speci.d held I |,a\c so great , r, simti 

iiil nn ..un sludies h.oe l. d me „|,„„„/d, 

Ins ,si,,m,nent is not in .ueord.inee will, our pics. nt 
mowl.'dge, Wh.it we know of miit.ilion ,irid .id ipl 1 
ion seems lo me to indie.iie suo„oiv Hi,-, 

.•ivt‘ nothiiif* wli.itf'vn* to do wiili ( .u h otlu , 

rr . -1 r T , 

I inscrsily of LoiuKmi (dub, 21 (^owci .Stnrt, 
N<>\<’inbrr 2. 


Reflection “ Halo ” of (Semi-)Cylindncal Surfaces. 

I KMVSin nohn'd on tin- wrill <>t st.unasf. ,,, 
ns .t .Imrir vm^ of pioduMd bv low I 

10 .hiniii- liuoupji an op.Mi wiiuiou. ’Dia r'ino u.is I 

(ioul.ii vi, [.„ 1^,. ‘ 

bv tve, oiiul 1 oiilf)l(-lt‘ low.itds (hr bf)|(i)in. 

It Uas cut across b\ [hr vlia<lo\\ ol .1 p.dishcd 

^\(M)dcll liandiail linl,. ms t-si |o,ij ton slio\wd (bat 
|b^ nppcar.ancf xx as due i.> (hr n Ib'ction of sunlinlit 
lb< uppn ^uif.u'r of xxliidi is 
nitxn or !r^s (xlindnc.il ,Sif;I)lin^^ alon^ the rail 

si()s\(( ihii tlir a\is ol (his cxliiidfr passtal appioxi- 
'iintclv Ihtoii^li th(' coKrc (^1 ihr rini^. '] hr piano. 


369 


in *' 1 >V| ix'iulienlat plane thiougl 

the .irigin ts v„vtr„. ‘i h,. 

must eiu dns pi; i,, two pomis. the join ol 

whuh is lyseei.d In the oug,.,. | )„. „„ kleni ray 

inr( I ■, ir 

+ ""''tit, 

V' di<' point xxilli rqual and oppos,i, ( o-r, din.it. s nin^t 

I'c on (hr icllniid l.lv^ so dtvrs Plo.v , ) Ibijr,- 

ilu- nllrttfci ,a^ is ^nn) h\ " ‘ 

"'aoAv„ov) (v .n,)/(,„ V) p,,, 

brom this u lolloxxsat oiut' liiat (v v', ) ! ( . V- 

'I Inis, (ttnsidrrinp .,11 v.durs o! and . wc 
MM‘ llM! st> lo,u; as y„ ant! 2 ,, air sin.ill toinmird 
'-V. -, lilt' I. (halt'd li)4h( is pracliialh .1 rii/ht 
‘■on*, xxith ,is uMs alonp (hat o| Iht' ixlindt'r j ho 
di-ii jhiiiKni t)l hiiphintss anti .>lh"i jioinis , m r.isily 
worktti out, hill would iiKih,' (Ills Hole iindulv 
h>nK 

'i'ht phriitHiHiu.,, is slutxxn hv anx irlhvdnp c^)in 
del ; a Mukcllcd sliaxiiiK-soap lin aiis\xr,s adii^.ihjx, 
IIP' i.iduis ot tlir lin^ (liitnxn on a setrtii ntinnal 
Lo tlu' axis IS rradilv slioxxii lo ht pratiu.ilh indr. 
jx'ndrni of (h<' di.nnt'irr o( ihc cxiiiidti, Imi pntpo,. 
Honal (o (he (.inprnt of (hr anclr h. ( w rt n da iiuIdriK 
laXs and (ht' axis, as tht' liiial i't|iiatnii) shnws 'Ihc 
Mn;4 slops a( 7 i t Iht' .IMS or ;,,s u> 

o<' I III .K'l'tKs 1)\ ihr shadoxx ot ih' fxliiidri In- 
cirasr .)( It'n-th of (In cxlindn, ol (ouis, , 1 , sulis iii 
a xvnlrninp t.l th.' lino. , ,, Si,xx,o. 

I ^lx(|s,(^ of SoiKh Waits .md 

MoiiinouthshiH'. ('athaxs ikiik, ('anlifl 
( >ctobn d- 



minoit nuisl h.ive heen observed often enough, hut 

bv simnirn It t-endih tre.vlcd 

t>y sir, pie geonielritul melhiHls r,c follows:' 

its 'is. . si'giiient of in lindcr loiisidercd hiive 

i^the YV .XP parallel 

point w' '’K"'’/''*''' tl"* --X dircclion, on the 

09'y«.2p of the cylinder; the vequ.alion.? of the 
ray may then be Witten The normal 

NO,d 27 r 6 , VOL. 108] 


Microscope Illumination and Fatigue. 

A \Mn l.upc pari of iht' lali^u. pitithuftl h\ 'xoilt. 
inp al du' murost'opr lur Ittip; houis is tlu, 1 ,, ,i,r 
list- ol incoiH'ilh adjiisKMl illuniina t itai , xxiitihcr f< 5 i> 
hiipht or (fxo xvrak In routiiit 'xoik «t| a ttilical 
nadirt', xvlurc daxliphl is (»ui of (]),■ ^pi, s(,ou for 
^tx<-ial ri.isoiis .intl an aiiilui.il liphi soimr musi lx* 
list'd, thr ii^hl ni.ix’ he rtpulalrd so as to ht >alis-- 
lactivix lor dll' ctxiihmal i(*n of cxtpiecf .md ohjttlivr 
nitysl fiet^ut'iidv ii<ed, hui aiix thaiij^t .jf rifhri 
in ileiiallx altf'is thr hiilhant x ol (ht lit lt| Anv 
.dhialioii i>( (lit- Mibslapr to (tiiVctl lor lliis will iipsr'l 
(hr cridt'al adjusimt'nl of (he t>p(ual sx'stfui; the 
( iian^inf.f tv| lif 4 li(-liUe, s is i i ouph-and-t eadx' solution, 
hui line dilft'reiats t .uinoL usilx he inadf' xxithoLit 
var\inj^ die qtiahlv ol the lij^i (, and. in nitisi rax^es, 
r* quiff' (hr nanoxal ttl (lit' r x r from th,' 1 nit ri>sc()pn 
lo carry out. 

W hen working with a 3 r>-c.p. " IVtinlolitr ” ]amj) 
(whiih jxovides dit' idral hoino^cnrous source of 
li^lil, and with a suilahii* condi'user and mono- 
r hioni.itic fildT ^ives moii' (ban i nou^h Ilphl lor 
.an\ cornbinalitxi), it was found that (hr exirss < >f 
lij^ht was vrrx liriiif^ to die eyes, and iht mampiila- 
don of extra filters for t ach chan^f* ol rxrpua'f' or 
tibjecdve involved a ^roat loss of time 1 ( srrmrcl 
possililr dial the p\rometrie lamp advrrdstd hv (ho 
sanie makers might produce hetter ksuIis, .is (h<* 
<'anflle-now"(‘r can he varic'ti helw'f'en x'rrx xx ide liniUs ; 
bill before trying il exp-riments were made with the, 
30 -c.p. lamp. 

It was found that by inserting extra rcsislance into 
the arc circuit fwliich in (his c^ise was some 330 ohms) 
tijfl light; may be varied from full to a dull red glow, 
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or pia(‘ti(Mlly /Hf'to whfMi a hionochromalic blue or 
{^reen lila r is used. '1 hf' only pierautiori n^-ta ssary 

to tiK <ji)L (he extra when starling iij), 

as the .are tends to strike on to the ioniser spiral. 

U) using a sliding irsistance of 800 ohll‘l•^ (suilahK 
proti etyrl ) fastened to th<' honrh in-ai the ini('ios(:<»j)e, 
uheie it ean he found and adjusti d vsithout nu)\ing 
the Iliad troni the eyf piece, complete control over the 
lighting is obtained, and llie oi>liinLim in(ensit\ lor 
any e(nnbinalion of any e\epHce. ohjuli\«. muideimer. 
and lighl-filtcr hecomes [iossible with fullv critical 
illundn.il ion. 

Apait from tin reduction <)f opiu'al latigue, the 
t^ystem has the fuither afi\ant.jge of r<’i dei ing hno 
detail moie easd\ visible, and in cvlologieal work the 
achromatie structures are mucli plainer. When woi Ic- 
ing with llir \hhc drawing apparatus the dilhcultv of 
balancing (hr* illumination of lh<* fn-ld and the draw- 
ing siirfar'c is eliniinatr-d. 

I heir- is n«>(hing new in the u>e of a resistance 
with an r lecfiio lamp for microsi ojx' vvrM'k, hut users 
of ■* Poiiitolitcs, ” with all their advantages ovr’r olluM' 
typt"., m,'i\ I). iiilerr'ilod to kn(iv\' llint Miih rontrol 
is feasible. If J. ni VIIAM. 

Hot, mil al I.ahorntory, Britisli (V>lton Industry 
Kesr-areli Assexintion, .Shirh'v Tnstiluir*, 
l)idsl»ur\, Manch(*s( r-r, Novaanber it. 


The Aurora Borealis of September 28 29. 

VVirii refer ence to my letter in .N.vii ki: ol Oilober 6 
Oft the olrservation of the aurora on the night ot 
Septemhi'r 28 2() and Father ( 01 lie’s record of tlu* 
.accompanying iiiagtu-tlc storm (NAniKi:, October 27), 
f hav<' just received a communication Irom Mr. J. W. 
Young, ot ( ilasgovv , a ]>ortion ol which may be of 
interest in the above connection 

'‘Tt mav interest you to knovv^ that by my records 
1 find I also saw this. The hack of mv house (on 
soutli-vvest of Glasgow) gives me a clear view of 
some tvyenty miles along the Loch I.omond valley 
in the direction c)f magnetic north, and for some years 
It has been my practice' to keep watch for vsuch i^cur- 
rences, much more freuurnt here than must are aware. 
Usuall) S- r I pm. is the period of gieaiest brilliancy, 
and the stn'ams of yellow, pink, and green light 
sometimes extend, pulsating, alnuist to tlu* zenith, . . 

WiniAM J. S. I.OCKVhk. 

Not man laKlcva r Observa(oi;y, Salcomhe Hill, 
Sidmonih, S. Devon, November 7. 


Applied Anthropology. 

I \v\s, imlurtunalely, unabh to lake part in the 
discus-'luii (Ml a possible .\n tbr(»|X)Iugical Service at 
Edinburgh, n tei red to In tlu' leading article in 
Nau ki ul Nuv’emhei 10, but flieia* is on^* point on 
which 1 vs uuld have insisted had I been |>tosent : the* 
danger ul a little Icnuw ledg('. Anthrojxvlogv' is fiinda- 
menially .a btanch (d biulugv , nut (>f liteialnre or 
philosupin, rxeept in so lar as (In' latter is' l)iul(>gic;i!. 
It is, perh.aps, (be musl (omplicated of all the branehcs 
of biologv , :md the brrmeb in which the collection of 
precise data is llie movt dipicnll. d'o nre it is incon- 
reiv.ahle that ,i sound knowledge of anthropologv' can 
be obtained without a preliminaiv tr.iining in bio- 
logical method. At present anthropological studv , 
esiTc'clally that of the phvsic.d 01 anatomical side, is 
in a state of chaov, largely because the compnrativ'e 
student has to make use' of information of all degrees 
of accuracy or the revarse-.^i0stlv the reverse. What 
rt rhissionary said two huhured years jigo 
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greater weight than a recent invcbtigalion on .sound 
scieiilihc lines. 

My own investigation^ in the M.dav Peninsula and 
mv mure recent expet lenct as a ( lov cTimieiit olViCial in 
India have taught me the disadvantages under which 
an ol’hcial labours in ^olIc'cti^g aiilin opological in.- 
foimation, ,ind J think that most siK'ntific men in 
th<‘ omplov merit of any (.«<»vernnient would agree with 
tiK' in their hearts that there is lU/ danger more to be 
feared m scientilic adrnimsti ation th.m the interference 
of the administrative ofheer who ix>ssesses, or is led 
lo think he [>ossesses, a peculiar, hut superficial, know- 
ledg«' of any branch of science. 

If antliropologv is a branch of science, or rather, 
as I heli('vc‘, a complex of the terminal twigs ot .several 
distinct branches, it must fie studied seriously and 
scientilic allv , not meredv lacked on as a kind of doral 
decoration lo a classical or commercial education. 

N. Annandale. 

Ahden House, Mai t hhall Crescent, Edinburgh, 
November it. 


Use of Carborundum for Ruling Test Plates. 

'fuk communication from Mr. A. Mallock in 
Nailre of September 1, p. 10, reminds me of the 
marked succ» ss that I liave had in the use of fine 
cai hevrundum jxants for scratching on glass. Some 
years ago, when confronted with the task of pre- 
paring small oscillogrnpli mirrors from microscope 
cover-glasses, I found ifiat a sm.aU fragnu'nt of car- 
borundum crystal tied in the split end of a match Or 
forced into a piece of soft 1 ubher for a handle made 
an excellent glass-cutter. 'Phe scralches w'ere so fine 
and elean-ciil that (lie glass (ould easih he broken 
into V( I V narrow ships. 

Although vrry hatd and sharp, the points ate wide- 
angled, the' angles .|s vit'wod in a miiaosiupe aj)pear- 
ing to be in the neighbourhood of ()o®. 

It seems possililc (hat (ht'se ciwsfals, if the picssure 
were suiricienllv liglh, might bt' used to rule lines on 
thin films of .aniUne (ohaiis without si ralching the 
glass. ^ \V. G. CvDY. 

Weslevan Ihiiversilv, Middletown, ('onn., 

October 22. 


Bee-Sting and Eyesight. 

I wavs stung in my left eve b\ a l)t*e vc'sterday just 
.al)C>vi' the (‘\(lid. Mhthin an hour and a half that 
eye became .timost inseaisitive lo light, but quicklv 
recoveird, Iii the first slagi' of recovery it was prac- 
tically colour-blind, :md wiir n the other eve was 
closed objects appe.ired as seen by the light of' a 
sodium flame or a mi'rcury arc liglfh To-day the eye 
has fully recovered. I am wondering whethf'r other 
of vour r<’aders can record a similar experience. 

y. \V. Gn-roKp. 

Oak'ands, Chard, October 21. 


The Age of the Earth. 

Will? regard to Ja>rd Ravli'igh’s letter (NvritRF. 
November 10), I think mv use (»f the word “ sugges 
tion,” instead of "statement.” for example, suffi 
ciently indicated that T apprerl.iled the fact thaf. b' 
did not definitely assert that the earth was becoming 
hotter. I am glad to find (hat his views and min*" 
are not in essential disagreement. 

, . . ^ HaROI.D jEFfR^EVS.' 

Mett^prologicajL Offtce, ^uth KenslndtoOf • 
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A New Cave Man from Rhodesia, South Africa. 

By i)K. Auuiik Smi'ih Woodward, l-'.R.S. 


iccciiL \cais the Bntksh Muscuni lia> 
troin llie Khoclt’.sia Btokeii llill 
relopint'iU Co. Jiiimrruu.'j hoiu\s tioin a ra\f 
avMcii 01 tluir mine m Noith-west KIukIcsm 
ul 1^0 inilL\s north ot tlit‘ Kafuc river. All 
t‘pt iIk' MTiallcr ol these hones ate meo'lv 
kei) 1 raiments, and titty evidtmtlv repiesi'ni 
1*00(1 ol nien and llesho-ai In^^ m.umnals who 
f at (Itllererit times (x ('upicd the cave. ,Vs 
rihed hv Mr. J ranklin AV’hile (Broc. Rhodesia 
Assoc.’, vol. 7, p. 13, 190S) and Mr. iw IC 
inell {Ccolo^iml Maj^iizini' [51, vol. 4, ]). 

7), rud(' stunt' and bone imphnnents aie 
ndant ainone tf’e remains, and there can he 
doubt that the cave was a human habitatitm 
a lon^- period. \’erv few ol the bones can 
Ljxaetl) named, but, so iar as thev have been 
^viitified bv Dr. (\ W’. \ndrews and Mr. IC C. 
^hubb, they belong to species still living; m 
thodesia or to others onlv slig'htly tlifferenl liom 
hese. The CH'cupation of the cave, there! ore, 
eems to hav'e been at no distant date- it ma\ 
lOt even have been so remote <is the IMeistoeene 
icriod. 

Until latelv no remains of the cave man him- 
elf hiive been notited at Brokmn Hill, but at the 
;nd ol last summer Mr. W. K. Barren was so 
ortunatc' as to disi’over and dip^ out of the earth 
n a remote part of the ca\«' a nc'arlv ('omplete 
luman skull, a tra^iiK'nt <»t the upoer javv oi 
inotlu'r, a sai rum, a tibia, and the two ends ol 
i femur. I'lu se specimens have just been 
iruui.^hi to Ivn^land bv Mr. Koss Macartney, th(’ 
uana^in^ direttor ol the ('ompany, and lhe\ are 
o be added to the main ^(merous ^ifts ol tin* 
■omp.inv to the British Museum. 

I he skull is 111 a r(Muarkal)ly fresh stale ol 
prf Nervation, the bone liavin^ mcreh lost its 
animal matter and not having ‘been in the least 
mineralised. As shown in the nccompanvin^ 
photf^^rapli, it is strangely similar to the sl^llll 
of tlie Neanderthal or MousU-rian race found in 
the caves (,f BeUrintn. Tb-aiU'e, and Cbbraltar. Its 
brainaase, is tvpicalh human, with a wall no 
thicker than that of the averaf^e Huropean, and 
it?! eaparilv, though still not determined, is obvi- 
ou.'ily well abov(‘ the lower human limit. Its lar^o* 
and heavy fare is even more simian in appejiranc’c 
than that of Neanderthal man, the ^rcat inflated 
brbvvmidg^es bein^ cspie('ially prominent and pro- 
lonrred to a greater (’\|ent at the laleral angles, 
s The roof of the skull at first slight appears re- 
markably similar to that of I^itliecanlbropiis from 
Java, having the same slight median longitudinal 
ridq'fi alon^ the frontals and risinq^ to its t^reatesl 
height just about the coronal suture. It is, hovv' 
<^ver, very much larq^er, and the resemblance may 
not imply any dose affinity. The length of the 
skull frPm the middle of the glabella to the inion 
is abbtit '{ijfb wWth at 


liu' j>.ii’(t.t] bo‘-ses IS j.|5 nim. 1 he skull is there* 
lore dclit ho( epiiala', with :i I'l pliahc mdcK ol 
Its qrcatisl height (ineaMiied lioin tin luision to 
llie bicqma) i.s 131 ^nm, In quicial sh.ipe the 
brain-c.«se is nuu'h inoie ordinaiib huni.ni than 
that ol tiu’ l.<i (‘hapelle N’t'andei th.d sl,ull, wliii'h 
tlilti r*. m lli(‘ evpansiun and bun sh, sped di ptr^sion 
ol its binder reqioii. I he mastoid pKH'es',, llaniqb 
human, ('oinj).n .itiv ( ]\ stn.dl. The supi .nna-'toid 
ridqe is verv ptoiumcnl and broad. I Ir' In inpanic 
nu'atiis is sjioit and bi<Md, .»s alw.ivs m ni.in, 
The loitiinm maqiuim ocenpies Its usual lorvvard 
position, so that tlie skull would be peilectlv. 
poised <;n an ( nn I li link. 

1 hr kicial l)oncs much ii'senible those of the 
l.a Ulupielle skull, the qieal Hat mas iilarirs? with- 
out ( .nnine iossa*, beinq rsprciallv similar. 1 be 
nas.'d boms, however, ;irt‘ more gentlv sloping; 
the sharp lateral cdqi' ot the narial opening runs 
dmv n on the lace (as in tin.* qorilla), allowing the 



juanuaxillarv siirfaci^ to jtass unintvrrupirdly into 
ihr ihior ot (be n.olal vavity; a'ld (hr inlianasal 
u’qloii is unusually deep. '1 lu' tvpivally human 
antriK'ir nasal spim* is conspicuous. 

Ihr palati' is of rnormous size, as larqe as that 
infenn.'d 1 )V Boiilc fiom the fragments pi ( served 
in llu* La ('hapelle skull. It is, howi'vrr, in all 
respect.s human, being deeply arched and bounded 
bv the horse-shoe-shaped row of teeth, which are 
umisualK^ large, liut also entirely human. ddic 
teeth are iniuh worn, and those of the front ol 
the javv met their lower opposing te(‘th in the 
primitive wav, edge to edge, d'he ranim*s are not 
enlarged. The second molar is square*, mm. 
in diameter. ^Fhe third molar is much redm'od, 
measuring 12-5 mm. in width by q ; mm. irv 
length. The total length of the molar series is 
about 33 mm. The outside measurcmient of the 
dentition across the second molars is 78 mm. 
I Jhe^w^ith between the sockets of the third molars 
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js min. 'Fhn from the sorket of the 

median incisor to a Inw^ drawn across the' back 
of tiu- third molars is also :;,i mm. 1 he whole 
(Until ion is imu'h alftclid with (arms, and ttu^ 
dis<‘a-^e has spread to the lootli s<i<kcts, which 
are jiieiced in some pLu'cs. 

1 he lower jaw is unfort una(( Iv aiisent, hut th»' 
M/e ol the |)ala1e and the extent of the temporal 
iossm show tfiat it must lia\e massi\(‘. hxtm 

the Heidjdher^ jaw' is slp^litlv narrow (‘r and 
shorter than this must ha\e been. 

,\llhoii^fi the new skull from th(* Ishodesian 
(‘a\( so mm h resMuliles that of Neanderthal man, 
the shape ol the hram-< as(‘ and the pr^sition of the 
forammi nia^onmi are so (liff(T( nt that w’o rna\ 
hesitate to refer the two skulls to th(‘ same rar(c 
This hisitalion seems to })e iiistifi(al when the 
asso(ial('d llmh honi^s are ('onsidcrod, for the tibia 
is loni^ and slender, of the tvyiieallv modern Upe, 
and ihw ext reiniti(‘s ol the lemur do not differ in 
an} essential respra t from the r orrespondinj:;' parts 
of a tall and robu.st modern man. Tluw are thus 
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very different from the tibia and femur of Nean- 
derthal man found in the caves of Belgium and 
Francta As the skull a|j|)ears to postulate an erect 
attitude, the congruous limb-hones ma\ well be 
refeired to it. Ue tlnmeloro recognise in the 
Rhodesian cave man if new form which may be 
regarded as specdhcalK distinct from Homo nean- 
darthalctisis, and may b(' ai)[)ropriately named 
Honin rliodt'^uoisrs. 

d'hc precis<^ systematic position of this new spc'cics 
of primitice man can be determined only b\ further 
diseo\ erics. It has, how(‘\(‘r, hern pointed out 
hv Prof, hdliot Smith that th(‘ ladiiuTnent of the 
face was probably the last stt‘p in the ewadution 
of the human frami'. The n(‘wly discovered 
Rhodesian man may therefore ie\i\’e the id(‘a that 
\t‘andcrlhal man is truly an ancestor of IHnno 
su/>iciK,- for i/onm rhodc^uoms retains an almost 
Neanderthal faee in asso('iai ion with a more 
modern hraln-i'ase and an iiji-to-date skeleton. He 
mas prove to he th(‘ next grade after Neanderthal 
in the ascending scries. 


Problems of Physics. ‘ 

By ]bu:)F. O. \V. Ric:ii.\hdso\. D.Se , h^.R.S. 


O FLA'l (\'I'rY is the rcvolutionarv movement 
aN. in plivsK's vviiK'h has tMUght the puhlu' <‘}e, 
perhaps hec.uise it deals wntii l.irniliar conceptions 
in a manru'r ulmh t<it the most part is found 
pleasantly mcompt ehensible. Ibit it is onl) oiu 
of a numher of revolutionary (dumges of eom- 
parahU' in.ignilii<U“ Among tlu'se we hav'e to , 
pk'M'e (lie advent of tlu* (ju.intum. d lit* various 
cous<“(jU('n( es of the eleiiroiiK stria tun* of matt(‘r 
ar(' still nnlolding t luMiiselv <cs to us. anci *ire 
increasing our insight into tlie most v.iried phe- 
nomena at a r.ate vvliah must have ,i[)peared ; 
iia'redihU' onlv a fiwv deead(‘s ago ; 

The enormous and I ar-reai'hing importaiu'c of 
the diseoverii’s being made at Cambridge h\ 
Sir I'irnest Rutherford ('annot be ovcT-emphasised. ; 
These ej)oeh-rn. iking discoveries lel.ite to the j 
stnu'ture and properties of the nuclei of atoms. ' 
.'Vt the prost'in time we have, J think, to .accept i 
it as a fa< ( th.it the atoms I'onsist of a positively 
chargi'd niu leus of minute si/c, surrounded at .a | 
fairU r(*sp(a'l i 111 distam c by tbc number of elec- i 
trons requisite to maint.iin the slriu'ture cdectri- ' 
cally neutial d'he nucleus ('ontains all but about | 
onc-twTi-thons.indth part of the mass of the* atom, 
and its eUstiK' charge is numerically equal to I 
th.it of the neg.ative cUh tron multiplied bv what 
is cnlh'd the atomic number of the atom, the 
atomic nurnbiT being the number ^vhich is | 
obtained when the (du'mic'al elements are enume- I 
rated in the onhr of the atoinu' weights; thus ’ 
hydrogen 1 , hcdium <», lithium — ^, and so on. 1 
C(M9sequentIv the numher of e,\teni*l electrons in j 
the atom is also etjuai t(^ the atomic numher. The , 
evidence, deri\(‘d from m.iny distinct and dis- j 
simdar Tnes (T inquiry, vvhi<di makes it nei'essary i 

^ Abridced from th« pre5idfnual address delivered to Soction A (Mailie- f 
matjcsand PhyMt^lof the KritisJi Asso<;j|^;|ion at K din burgh on September 9. j 
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to a('»'(*pt tlu* foregoing slrit('ments as facts, will 
lx* famili.ir to' members of this .Section of the 
British Association, whi<'h has I'ontinually been 
in the fon'fron^ of contem{)orary advances in 
j)hvsi('.al s( i(>n<_o. 

Th(‘ diairu'tcrs of the tUK lei of the atoms are 
eomparal)k vvilli one-iuilliont h of one-inillionlh 
part of a < (‘rilinuu la*, and the proiilem of finding 
what li<*s within the inli'rtor of surh a structure 
seetris ;it lirsl ^iglit almost hof)(‘l(*ss It is t(.) this 
probl<*m whi(h Riitla rloid has addrt'sst'd himself 
by the diiet t method of homhajdmg the nuclei of 
the different atoms with tlu* e(jually minute high- 
v'eloc'ity helium nm'lei (alph;i-pnrt a les) given off 
hv radio.ietiv i*. suhstaiu'cs, aiul examining the 
trac'ks of any other, parludes whuh mav be 
generated as a rt'sull of the imp.iei. .A ('an'fiil 
and (mitl(';i] examination of tlu* ri'sults shows that 
hydrogen nuclei are tiuis expelled from tiu* nu('Iei 
of a numhim of atoms siu h as nitrog(*n and phos- 
phorus. On the other h.md, ()\vg(*n and carbon 
do not eject livdrogc'ii under llu-si^ eircumstances, 
although ther(* is evidence in the < ase of oxvgeii 
and nitrogen of tlu* ('xpulsion of otlier sub-nuclei 
whose pre( ise stnieturc is a matter lor further 
inquiry. 

The arliOeial transmutation of the chemical 
elements is thus an cstahlis^icd fact. The natural 
transmutation has, ot course, been familiar for 
some y(*ars to students of radio-activity. The 
philosopher’s stone, one of the alleged (hirneras 
of the medi eval alchemists, is thus within our 
re.ach. But this is only part of the storv. It 
app(*ars that in some (uiscs the kln<*ti(’ energy of 
But ejected fragments is greater than that of the 
l)ombarding particles. This means that tbe.se 
bombardments are able to release the energy 
w^hich is sfored in the nuclei of atoms. Now, wc 
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&0W from the amount of heat liberated in r.ulio- 
itive disintegration that the amount ol toier^x 
Lred in the nu('lei is of a hitcher order ot 1001^010 
Mde allo^^'Cther, some millions of times greater, 
h (act, than that i^cnertited by :m\ chemical 
feiCtion such as the combustion of coal. In Ihis 
bmparison, of course, it is the atJiount oi enei^x 
unit mass of reacting (^r ciisintej^o-atinj^ matter 
rhich is under consideration. The amounts of 
bcrj.'-v which ha\e thus far been released by arti- 
icial dislntej^^ratlon of the nuclei are in ihejn- 
iclves snudl. but they are enormous m comp.nison 
vith the mifuite amounts (T matter alie(Ue(L If 
hese elTu'ts can he .s’alludenlly intensiiied tlu-re 
ipp('ai to he two }3ossil)iliti('s. bather they will 
^rovc uiK'ontrollahle, which would jirosumahh 
;pell the end ol all thin^^s,- or they will not. It 
he> ('an Ix' both intensihi'd and controlled then 
VO shall h<i\e at our disposal an almost illimitable 
aipplv of power w’hich will (mtireh ttanseend any- 
hin/ hitherto known. It is ttnx early >et to sa_\ 
vhether the necessary conditions are <'apahle ol 
)emii realised in practice, but I sei' no elements 
n the problem which w’ould justify us in denying 
he possihilit) of this. It max be that we are at 
he hej^innin^- of a new a^e, w'hi( li will be referred 
0 as the aj^-e of sub-atomic power. W'e cannot 
-1 sa\ ; time aloiu' will tell. 

^ Thernnouu Kmissiou. 

,\t the Manchester nKM'tuw^' of th(‘ Association in 
191:; I had the privilej^-e of opening;' a disfussion on 
thermionic emission- that is to say, the emission 
. ot electrons and ions by iiH'andcstamt bodies. 1 
recall th.it tlu' opinion was c\[>rcssed b\ some of 
^he speakers th.it these jilienomcna had .t chemical 
i d'hal xiew, 1 xentun* to think, is otu' 

. \vhi<'h would find very fexv supporters now. U is 
• not that any new bodv ol fact has .arisen in the 
me.iMtime, The imporf.int f.u'ts were all est.d'i- 
lislicd before that time, hut thex were insullii lentlv 
appreciated, and t)u*ir der isiv ('ness was in.ide- 
<]uatelv naalised. 

It m.r) be wortli while to revert for a moment 
to the issues in that controversy, already moribund 
in lOJ.S, bcc.iusc It h<rs been closclv paralleled bv 
similar ('ontroversies relating to two otluu proups 
^ of phenomena -namely, photo-electric emission 
and contai't eUaUro-mutixe force-— w hu h, as we 
. shall ser-, are intimately conneeled with Iherinionir 
emission, 'the issue was not as to whether therm- 
ionic emission may be lookc'd upon simply as a 
type of chemli'a] reaction. Such an issue would 
have been la rifely a matter of nonionrlature 
Thermionic idcclron (‘mission has many features 
in CTunmon with a typical reversible (diemlcal 
reaction such as the dissociation of (‘alclum eai- 
bonatc into lime and carbPn dioxide. There is a 
^ood deal to be said for the point of view whieh 
regards thermionic emission as an cxamjde of the 
simplest kind of reversible cheiiili’al action, 

• To r<afc«ir« th« nervous I would, however, inierpolate the coiufort^nfi 
that pUnet ha«t h>ld coW'^Hlcr^bie quAntitJf* of radio.actjve 
for * very long time witfiotit anything very jeriowi hujjpwuftg w fet 

we khow. , ; ' ' - . ‘ 
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namely, that kind which consists hr the dissot'Ia- 
tion ot a neiilral .itoni into a positixe residue and 
a negative' electron, ntasmuch as v\e know that 
the lu'g^adve eledron I'n one of tlu' reallv tnnda- 
mental eh'menls <ml ol wluch m.iltei is built up. 
'i'lie Issiu' in debatt w.is. howexii, o| a ddterent 
ehar.'ieter li w.is ‘^iiggusied that the plu'noinonon 
was not piun.iiilv an emission ol I'lii irons from 
tlu' melallh or other souhh', but wa>. .1 s« i oiular)’ 
])henomeuon, a kind of liv-piodmt ot .m at'tion 
\\hi('h was primarily a (‘heniii al trai luxi briwemt 
the soun r ol el(( irons and soiiu' otlua' in.ileiial 
suhstanM’ siicli ,is the highlx atleiui.ilrd gascoU'^ 
almosplure wliieli .sunouiuled it 'Ibis 
tuin earned with it rilhet imnluMtlx' 01 ixplu'itlv 
tiu' view that lh(‘ souut* ol jxiwer behind the 
cinission was nol the ll.ennal nu'igx of the 
soun t', but was the ('hemu'al energy ol the postu- 
I.iled te.uiions • 

'I'his (>j)e ot view' has never had aiix suci ess in 
eliu'idatiiig thr phenomen.a, and I do not feel it 
riecessarv at this dale to wctiry voii with a recital 
ot the facts which rtui cntiielv cniinler to it, and, 
in fai't, dt'linifelx' exclude it as a |x^ssibjli|\'. I'Ju'v 
haxe bet'n set lortli at length cKt \x In 1 1- on more 
than tnu' oci asion. I shall l.ikt' it to be estab- 
lished that tlu' plumomenon is pii\s)ial m its origin 
and reversible in its opi ration 

Ivsiahlishing the primatv cliai .ai'tt'r oj the phe- 
I’onuaion d(X(‘s not, hmvever. deliu'm nc its n;itur(' 
or Its imnu'di.itr cause. Originallv I logarded it 
as sunplv kmelix, ,1 manifest .ilinn of the fad fhat 
as the temperalurt* rose the Kinetii' emugx ol sonic 
ol the elei tious would begin to e\< i-cd the work 
ol the [(xi'i'cs by which they are Jitlixuii'd lo the 
paiamt suhstamac W'ith this siatemeut then' is, 

I think, no room for riirone to fjuand, hut it is 
(lermi.ssible to iiKjuir<‘ how the (‘-.t aping elci irons 
obl.iin the neec'ssarv energx. Om* answer is that 
ihe eledions have it alreadx in the inferior of tlu‘ 
suhstanie ))v virtue of their energv ol thetmnl 
agitation. Hut thermal agitations now ap})ear 
li ss simple th.in they list'd to he ngardi'd, and in 
anv evi'iu ihev do not exluuist the possibilities. 

We know that when light ol short eiiougli wavi- 
lengtli falls on matter it <'aus<'s tlu“ ejei turn ot 
electrons from it- the so-called j)holoelectric 
elteet, Siiwe the formula for tlu' radiation 

I'lnittcd by a body at any given t(‘mperatiire con- 
tains every wave-length without limitation, there 
must he some emission o) eU'.etrons from an inenu- 
deseenl body as the result of the photo-electrie 
eilect of its own himinosity. 'Two iiuestlons 
obviously put themselves. Will this photo-electric 
(fmission (Mused by the w hole sped rum ot tiie hot 
body vary as the temperature of the iiu'audes< cut 
bodv is raised in the way whieh is known to 
(haraderise, fermionic emission? A stiaiglit- 
forvvard tlu'rmodvnamic caknilation sliow s that 
this is lo be expected from the iheordieal point of 
view, and the anticipation has been confirmed by 
the experiments of Prof. W, W'ilsiai. 1 lius 
the autophoto-elcctric emission has the correct 
behaviour to acxounl for the thermionic emission- 
question is : Is it large enough? This 
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is a qufstion ot fac t. 1 have f'onsifltrvd the data 
Avr) (art fully. I here is a little uu<'t*rlainty in 
sornt' ot the itians, hul when (•\er\ allow aiue is 
made tin le .seems no (‘S(\apt' front the ( om lusioji 
that the plioto-eleeti ic ullert of the \\ hole spectrum 
ts far loo small to account lor therirtionic emission. 

1 his question is an im{.H>rtant one, apart 
troiTi the jxtrlicular case of thermionic emission. 
The same dilemma is met with whin we set'k for 
the actual modus opcratidi of evaporation, chemi- 
cal action, and a nuinher o( other phenomena. 
'I hese, so far as v\e know, mi^ht he func^lamentally 
either kim tic or photochenm .il <4r a mixture of 
l)Oth. (1 am iisinij^ tlie term j)hotn<'henneal here 
in the wide sense of an elhx t of li^ht in changinj^ 
the composition of matter, whether tlte parts 
afhH.ted are atom-,, group.s (d atoms, ions, or eka - 
trons ) for i xample, the aj)pro\im<ition alxnit 
Ix^Ilmg points known as 'rroulon's rule is a fairlv 
ol)\-ious (Jeduclion from the pho1oehemi('al poinlot 
view. d'he pholoi h('nii< al {)oint ot view has 
recentl)' hta n put V(Ty strongly hv I’ernn, who 
would make it the eiilirc nioiif o’l all ehemieal 
reaction, as well as of radio-aclivitv and (hanges 
ol slate. fn viewv of the rather minor pail it 
seems to play in thermlonie emission, where one 
would a priori ha\^’ expected light to be especially 
cfTtvnive, this is probably claiming loo much for 
tt, but (he ('heini(':il evidence c'ontains one item 
W'hich is certainly dilhc'ult to eompiehend from 
the kinc'tie point of vii^vv. 1 he speed of eh(*miCid 
dei'onipcjsii ion of certain gases is independent of 
Ihoir voiniTU', showiivg that the d<--composltion is 
not due to molecular collisions. 'I'lie speed does, 
however, liu'rease very rajudly with rising tcun- 
pt'raliiie. Wdiat the iiierea.stal temperature can 
do CNccpt increase the number and intensity ol 
the c'ollisions, factors which the indeptaidence ot 
volume at oonslani ternpei aliirt' show to he with- 
out elfec't, and increase the amount of radiation 
received h) the rnolesailes, is not loo obvious. It 
seems, houcwcT, that, ac'cordmg to (Mleiilations 
by f.angmiiir (Journ. Amer. Chem. Soc' , vol. 42, 
p. 2i()o, i()2o), the radiation theory does not get 
us out oj this dinicultv ; for, just as iu the ordinary 
photoeleett K e.ise, there is nothing like enough 
radiation In :n enunt for the observed effects. It 
seems that m tiu' ease of these mono-inolecailar 
nMc'tioiis ih(‘ plienomena ( annot be ac'c<)untrd for 
either hv simph; ('olhsinns, or bv rridiation. or by a ^ 
mixtmc' ol both, and it is necessary to fall l)ack on 
the inieiii.il stiiK ture of the decomposing mole- 
cule. Ibis is ( omplex enough to afford material 
^ulTiclent to covtT the po>ol)ilities ; hut, Irom the 
point of V iew^ of the temperature energy relations 
of its parts, it cannot at present be regarded as 
much more than a held for speculation. 

('ontcu t FAectriciiy 0 

A controversy about the nature of the contact 
potential difference between two metals, similar to 
that to which I have referred in ('onnection with 
thermionic emi.ssion, has existed for over a cen- 
tury. • In 1793 Volta wrihe: “ Th^> mcUtls < ; . 
can by thftinselves^ and. of their 
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excite and dislodge the electric fluid from its iitate 
ol rest.” The ('onirary position that the electri<:al 
manifestations are inseparably ('onnected ^Ivdth 
ohemii'a! ai'tion was developed a few years later 
by Fabroni. Siiue tkat time ele<'tri( al investiga- 
tors have been fairlv evenly divided between ih^se 
two opposing camps. Among the supporters ol 
the intrinsic ()r contact view' ol the Ivpe of 
w'(‘ may recall Davy, Helinlioll/, and K(‘lvin. On 
the other side we have to pKu Maxwell, Lodge, 
and Ostw.alcl. In 1H62 vve find l.(>rd Kelvin 
(” Papers on hdeelrostatics and Magnet’sm,” p. 
318) writing: ” Lor nea'rly two years 1 have fell 
(juite sure that the propcT explanation of voltaic 
action in the common voltaic arrangcanent is verv 
near X’olta’s, whlc'h tell into discredit becxiuse Volta 
or his followers neglec ted the' pnm ijdc' ol the con- 
.servation of loree.” On the other hand, in 189b 
we find Oslwald (“ ivlektrochemic', Hire Gesciiichlc 
und Lehre,” Leipzig, iSptg p. d^) referring to 
\'olta’s views as the origin ol the most iar-reach- 
ing eiror in elc'c'trochemistry , whic'h the greatest 
part of the scienlilie work in that domain has been 
oc<'U])ied in fighting almost cwct s’nc'e. These arc 
cited merely as represent. iti\ e specimens of the 
opinions of the protagonists. 

Now, there is a close connection between ther- 
mionic emission and c'ontac't poicmtial ditferencc, 
.and I believe that a study of thermionic emission 
is going to setTe this little dispute'. In fact, I 
rather think it has alrceuiy scatlcal it, but befort' 
going into that matte r I would like to explain how 
it is (hat there is a connec tion between tliermionic 
emission and coniait potential difference, and 
what the nature ol that connc'c'tion is. 

Imagine a vm iious eia losiire, calher iinporviou'' 
to lieat or maintained at a constant temperature 
Let the enclosure contain two dilferent electron- 
emitting bodies, .V and B. Le t one of Ihescg say 
A, have the power ot emitting elcc'trons faster 
than (he other, B. Since they .are each rc'ceiving 
as well as lanitting k-lec'trons, A will acc|uire a 
positive .and B a nc'gative charge under tliesc dr- 
cumstances. Owing to these' opposite, c'harges A 
and B will now attract eacli other, .and useful 
work cam be obtained by letting them canine in con- 
tact. After the c harges on A .ind B have bce.n 
discharged by bringing them in contac,t, let tie 
bodies bc‘ qiiic'klv sc'paraled and moved to then 
original ))ositic9ns. Ibis nec'd inv'olve no expend! 
lure of work, as the c'harges arising from the elec 
Iron emission will not have had time to develo]' 
After the charges have had time to develop th' 
bodie.s can again be permitted to move togetlK' 
under their mutual attraction, and so the cyd 
can be c'ontlnued an indefinite number of titwey 
In this way vve have sui'ceeded in imaginmg 
device which will convert all the heat energy froi 
a source at a uniform temperature into usefi 
work. 

Now, the existence of such a device woul 
contravene the second law of thermodynamic^ 
We are therefore compelled either to deny tk 
principles thcfipodynajinic^ or to ddmit th i 
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P foregoing arg^iiiwent. Wc do not need to hesl- 
K between these alternatives^ and we need only 
^ to sec how the alleged behaviour of A and B 
ffl need to be modihed in order that no useful 
Kk may appear. Thert^ are two alternatives, 
jthcr A and B necessarily emit equal numbers of 
jlCtrons at all temperatures, or the charges which 
jl'clop owing to the unequal rale of enusslon are 
tt discharged, even to the slightest degree, when 
e two bodies are placed in ( ontacl. 
frhe first alternative is definitely excluded by 
[ie, experimental evidtmee, so I shall proceed to 
[terpret the second. It means that bodies have 
^tural states of electrification w’hereby they 
eaime chrirged to definite potential dillerences 
hose magnitudes are independent of tliclr rel.i- 
ve positions. Tlierc is an intrinsic' potential 
ifferc-nc e between A and B, which is the same, 
t a giv(“n tejnperaturc, whether they are at a 


! thermionu: emissions is a very close one* I would, 
howe\cr, like to spend a moment in developing it 
from another angle. To ac.couiU for (h<‘ facts of 
theriniomc <'mi^^ion it is ^K'Cl‘‘^sary to assume that 
the poteritial energy of an elc‘ctron in th(‘ space 
ju.st outside the emitter is greater llian that inside 
by a definite amount, whi('i\ we ma\ c.ill le. The 
existence <)l this w, vvhi('h measures the work done 
when an elec'trcm escapes from the (initler, is 
retjuired 1)\ ilie electron-atomic struc ture c)f mattt'r j 
and of electricity. Its value can be decha c d from 
the temperature' \arintion of thermioruc' i mission, 
and, more directly, from the latent heats ab'-oibed 
or generated when electrons How out o! or into 
matter, 'riicse ihn*e methods give values ol n' 
whic h, allowing lor the somewhat c onsiderablc* 
(‘\[)ennu ntal ditlii ultlc's, are in fair agrecancmt for 
any parllc'ular cm ttc r. 'riic' data also show that 
in gc'netal ditUaenI suhslances have clifTcrent 


istanc'c* apart or in contact. 

Admitting that the intrinsic |)oteiitials exist, a 
iraightfcu'W ard calcailation shows licit they are 
ilimatcdy connected with the magnitudes of the 
lermionic emission at a givc'n tempe rature. l iu' 
datiem is, in fact. go\c*rned b\ the lollowing 
quation. If A and B demote the saluration Iher- 
lionic' currents per unit area (’if (lu- hodics A and 
i respectu ely , and is the; contact potential 
iffenme'e hotwam llu'in at the' ahsolulc leinper.a- 
' lure then \' ~ />:'r T log A B, whore h is the gas 
constant calculated for a single molecule (Bolt/- 
. mann’s ('oiistanl), and c is the I'lc'^lionlc' charge. 

I h.ivo recently, whth the' liclp'of Mr. h\ Js. 
Robc'i Ison, ol)tainc‘d a good deal of nc'w informa- 
tion <’»if this ({ucstion from the c'xperimental side. 

‘ Wc have made' measurements of the contact p<)ten- 
. ihal ditference between hcalc'd filaments and a sur- 
rounding metallic lyllndcr, both under the high- 
^ vacuum ai'id gas-frec conditions which arc now' 

: attainahlc in suc h apparatus, and also when small 
know II pressures of pure hydrog'en arc present. 

, As is well known, both contact potentials and 
i thermionic' emission are vemy susceptible to minute 
. traecs of g.is, !)ut we find that under the best c'on- 
ditions ns to Ireedom from gas there is a contact 
: potc'iitial of the order ot one \olt ])ctwcen a jnire 
' tungsten filiment and a thoriated filament. We 
" also find that changes of a similar magnitude in 
the conl.K't potenlhal difference bctwec*n a thoriated 
.'tungsten filament and a copper anode take plac'e 
I wchen the filament is heated. These changes aie 
accomp.anlcd by simultaneous changes in the 
thermionic currentvS from the filament, and we 
. find that the change in the c ontact potential cal- 
culated from the change in the currents with the 
hclp^ of the foregoing equation is within about 
20 per ('em. of the measured value. Considering 
the experimental difficulties, this is a \ery sub- 
stantial agreement, Wliilst the cviclenc'c is not 
yet as complete ns I hope to make it, it goes a 
way tciwards disproving the chemical view 
of fhe origin of contact potential dilference. * 

Frc^m wfiat has been sa^id you^AyiH realise that 
the; <;^pect;ion .and 


values of a' rills Ixing- so, it is ileai tb.iT when 
mu'h.irgc'd bodies arc' plac ed in Contac t ihci potcn- 
li.d eiic'rgies o! the eie<,ttons m one will in general 
bc' ddlerent liom those' ol the elerlroiis m the 
other If, as in the ('.isc* of tlu* mc'lals, the' c'lec’- 
Irons aie .ihle to move Irec'ly tliev will so move 
until an ei('( Iru' field is set up whic'h eciuililirates 
(Ins dilferc'iice ol potcniial C'nc'rgs. Tliert' vVlIi 
(luis be an intrinsic’ or contac't (lillercnc.c cvl jailen- 
tial betwee n nu't.ils whnh is cMjiiiv aleni (o thcj 
cJUlerene e in Ihc* Vtiluc's ol lu and is ecpial to the 
(Idlei c'lK'e in -le divided h) the elec tronic Ji.irge.^ 
I^hoiO'Clciinc Action. 

We Ikivc seen that there is a conneclion on 
broad lines lietween thermionic ('mission and both 
c'ontacl jiotcntials on one' lumd and photo- 
elc'ctiic' ('mission on the othc'r. 1 he three gioups 
of phenomena .irc^ .ilso relalc'd in dci.iil and to an 
extent which up lo the' present has not been com- 
pletely explored. In order to undc'rstand the 
present position, let us rc'view' brietly somt' of the 
laws of photo-elec tric action as they liavc' revealed 
themselves l>v experiments on the electrons 
emitted In.im metals wlien illuminated by visible" 
and ultra-violet light. 

Berhaiis the* most sir iking ieature of phcatoeleo 
tric at'tion i.s the existenc o c)l wlial has bc'Cn c'allcd 
the threshold freqiienc v . Tor eac.'h metal whose, 
surface is in a definite, state ihc're is a definite 
Irequc ncy fi„, whieli mav bc^ said to dc'termine tl>e 
entire photo-electric bcliaviour of the metal. The 
basic propertv ol the thresiiold (requcncy Uq i.s 
this : Whc'u tlu; metal is illuminated by light ot 
frecjucncy h'ss than no electrons are emitted, 
no matter how intense the light may be. On 
the cUht'.r band, illumination by tlie most feeble 
light of freciucncy greater than n^, causes some 
emission, 'I'hc' frequency sign.ilis«'s a shaip 
and absolute' discontinuity in the* jihc nomc'na. 

i\'ow' let us liujuire as to the kincfie energy of 
tlu; elec'trons which are c'mitU'd by a mc l.d when 
illuminated by monochrom.jllc' liglit of frec|uencv, 

* Thj' j*taicniem m only j.j'pj’uxmjac^'ly tme. Ju oiC/r to '.ontjanwiahir 
Argument wrtain umall effc'.ta connetted will) th*.* Peltier elTctt «t tlie 
the mel,iU h.iv<j been left nut of ppiisiderfitiort. 
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let us s;i>, > 1 . Owinfi to the (uct that the i iiiitled plied hv '‘,V It lollons that tlie phato-elec i . 

electrons niri\ oriLf n.irc from (filfcnni in I work /o/,i Jm* <’(jual lo the lnermi(>nic vvork 

(be mi'tjl, .ind may iitulvr^^o (a;iiis/oMs nri'Liu/ar | lo tiu s,(/nr (U'<;rit ol accunicu i le pbotocU - 

mteruj/s, It is «>i)/v tiie maximum kmi.fi< ciicr^v | fra' and thcrmionir woik^ iirc known to n^rcc 

ol t/mst \vlii('li rs( a/)e u’hfrh wr' should t to / within about one xolt.^ io dec ide how far tin 

ryJnhit sinipjc pnjportics. As a mailer <*i l.ut, / arc ulvnlh al mavis better experimentnl evidciu < 
it is found that llu' niaxinium kinetii' ener^\ ys / t/ja/i ue ija\(; at iiresent I h(‘ indin'c't evidciv i 
etpiaj lo the diftcrenre between the actuai Ire- / lor their substantial jdentit\ is stronger at the 
qufmry // and the threshold (re((U(mt \ multipbed I moment than the direct (wideiu t‘. 

1)\ Planck’s ('onstant h. In matluinatical s\ni- j I do not think that the ('omplde identity of the 
hols, it a IS the. velocity of the lastest emitted ! thermionic work -lu and tla^ photo-ele'ctric //w^, is a 
elertron, />/ its mass, e its ( har)L;e, arid \’ the j matter which can he inferred n prion, \^^hat we 
o/>posin^' potential required (o hrin^ jt (o rest, j should expec t depends to a considerahle extent on 

the t'ondifion of the eler trons in the interior of 


f'\ - \ 1)1 h {u })^^). 

J'Vom fills tqiiafion we stv that (lie (hra'stiold Ire- 
qu(‘ne\ li.is another proprrix. It is <‘\ id(mt Iv fljat 
trefjiientw lor whirl) kinelir' energy and sto[)j)ini^'- 
(lotential tall lo /ern dins siij^pcsts s(rono|v, 1 
thinlv, dial ihe rrsison thr' eleriron emission teases 
at n,| is that thr* eler trons are not alile to 
enon;^li r lua'j^n from the H^ht to esra[)e from tlu' 
metal, <mri not that tliey are unalile to p(‘f ;iny 
(mere:} Ironi (he lig'ht. 

Idle llirr'sliold I reciurmraes liave another simple 
proptTt\. If we nK'asurc the thr<‘shoUl Ire- 
qiumr'ies for any p nr of metals, and at the same 
time we measure the rontac't ditlerenra' ot poten- 
tial K brMwern them, we (ind that K is equal tr) 
the dillrienr'e helwrvu their threshold fi rvjmmeir s 
multij^lurl In this sanu' r'onsiant h dh ided 1)\ the 
(der'tronir t harpi* e. 

ddu'se lesnlls, as \\ ell as others whudi I ha\e 
not tune to ('numcraO', admit of a vru'v simple 
intiTpi'eta t ir'm il we assumr' lhat whtm illuminaUd 
by li^ht ol fre(pien< y ri the elerirons indnuluall; 
aeciuiu* an amount of ener^\ /m. W'c have 
set'll that in ordrT to KV'ount lor thermionic 
phenomena it is ner essary lo .issume lhat th«‘ elt'f - 
trolls ha\e to do a teriain amount ot work re to 
t^et awa\ from the emitter, d here is no reason 
to siipjiose lhat pludo-electrleallv emitted elerirons 
rain avoid this neressily, IaI us siqjpost* tluil 
this w (ui-: is also dt'rinite for the [ihotoeleetrir' 
elertroim and lt‘t us dt'notc' its value by hu(,. Idit'ii 
no election will be able lo t'seape irom Ibe metal 
until it is able Ir) atxiuiie an amount of eneri^y at 
least c'rjual to hn,) from the lipdit-Ahat is to say, 
umler th«' supjKisitions made- - until n becomes at 
least as i^rral as n,,. dluis Uq will be identical 
with flu' lie(]iK’iH'\ whicli vvc havi* railed the 
threshold fie([U('ncv, and the maximum energy of 
any eler tron after esr'apln^'- will be h (n — ng). 

ddie relation betwr'cn tlucshold frequencies and 
(ontact potential ditference raises another issue. 
We have seen that th«’ contact potential difference 
between two nu'tals must be very nearly equal to 
the difference between the amounts of workw for 
the electrons to ^'•et away from the two metals by 
thermionic action, divided bv the electronic charge 
e. The photo-electric experiments show that the 
('ontacl electromotive forem is also nearly equal to 
the differences of the threshold frequencies multi- 
NO. 2716, ' VOL. ld8] 


I JMOtjIs. W’t* (.'.'iriJKU /iictcnd lo any r('a! Iinovi'- 
Icd^e of this at present; the various current 
I theories are mere guesswork. Iddess the elec- 
j (ions which escape all h.ive tJie sanu* energy w'hen 
I inside the metal wc should expei't the thermionic 
; value to bc‘ an averai^e t.ikv'u over (host* whi<'h 
! out. dhe photo-electric value, on the otlier hand» 
should lie liie mimnuim pertaimm^ those internal 
ele( lions which hav'e most energy, dhe .ijip.arent 
sharimess of the threshold Irecpiencv is also sur- 
jirisinp;’ iioin somt' points of view Idiere seems 
to be scope for a tidier ('XfK'riment.d examination 
of these fjueslions. 

I have spoken of th( tlireshold frcvpu'ncv a.s 
thoii^di it were a perfectly definite quanlitv. Xo 
doubt it is when the ('ondilion oi tlu' bodv is or 
( an be dehmlely specified, but it is ext raordinaiil y 
sensitive lo mnuitc (Imui^cs m ( oridilions of 
the siiTfae(‘, siifTt as mav be ( atised, for ('xamplc, 
bv the prcseiK.V' of extremely attenuati'd lilms of 
loreipn mailer. for tin-- mason wa should ^icv'cpt 
w'ifh a ( (‘rtain depKc of lescwve statenu'iits whadi 
a()pear Irom time to ilnn' lhat photo-electric action 
IS some p.o'asilic filH'nnnu non. inasnuii'li as it ('an 
b(‘ mad(‘ to dis.ippear bv nnjirov (uiK'nl of vacuum 
or otln'r ( banipt* in tlu' ('ondit’.ons. Wdiat has 
^etu rallv happeru'd in these inv esi ipal ions Is that 
somelliinp has been doiye to tlie illnininatc'd siniac'c 
w bic'fi has raised its tbic'sbold frcvpu'iayv abovC 
that of the shoi test wave-leiiLilh in the' lipl'ht 
employed m (lie l('st. Tnless thev are aceom- 
paniecl bv spet ifu' information about the ( hanges 
which have taken [ilac'i' In the thresliold frequency, 
siu'h statements are of littUi value at the present 
stage of development ol this subject. 

Ta^ht and X-rays. 

One of the great achievements of experimental 
phvsics in recent years has been tlui demonstration 
of the essential unity of X-rays and ordinary light. 
X-rays have been shown to be merely light of par- 
ticularly higli frequency or short wave-length, 'the 
distinction between the two being one of degree 
rather than of kind. dhe foundations of out 
knowledge of X-ray plienomena were laid by 
Barkla, but the discovery and development of the 
crystal dilfraction methods by v. Laue, the 
Braggs, Moseley, Duane, and de Broglie have 
established their relations with ordinary JSP' 
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jie who runs may read their substantial 
^ity. 1 he actual ^ap 111 the spectrum ot tlie 
l^n radiations betueen lij^ht and X-rays !>> also 
d!y disappearing''. 1 jic loni^t st stride into the 
on be\uiul the ultra-\iylef was made bv Iwinan 
|h tlie vacuum pratiup: speiMiosi (.pt* whe h he 
VTloped F.)r a time l^rot. Ha//om and 1 hi Id 
? record m this dlreUion with our determination 
the short nave limit „1 the helium spedrum, 

f ^liieh is n the nel^^hhourhood of 450 Angstrom' 
nits. More reeently this has been passed bv 
Millikan, wlio lias maiipetl a number ot lines < \k 
‘rndmi^ to about joo nt^slmm iimis- that is to 
lav. more than four octaves above the violet lunii 
)f the visible .peUiiim. 1 am iu4 siiie wlin is 
he longest X-rav whirh has been measured, Pm 
hiul a record of a Zinc l.-iay bv hnman (/7/;/ 
vol 32, p. 4(),, loioj of a wavedeimf), 
f 7 2 pp) An^-slrom units. '] fn^re is thus at most 
matter of about four octaves still to be* lAplnred. 
n afipioac'hmq; this unknown rei»ion hoin die 
lolel uid the most eiiarac'tc i ist ic proper iv vit tlie 
^<iiaticms appears to be tbeir inteu.se ab'sorption 
V practically everv kind of matter, d his n'sull 


377 

Js not very surprising- fiom the quantum point c 
view. Ihe quantum ot these radiations is i: 
excess of that whieli et»rresp,)n(ls to the lonksint 
potential of evetv kimun inolet idi . but it is of ihi 
same <irder of magnitude. h in thermore, it i; 
large enough to reac h not only the most super 
hcial. but also a numbcT of die deeper-seatcal ele<' 
irons ot the atoms. There is i vid. me, bod 

theoretical and (‘xperimmital, dial da photo-elec- 
tric absorption ot radiation is mosi iniense when 
h'' cjuanluin cxtx'ods the minimum C|Ua(iiiijii ms'es- 
^arv t(» ejcti tlu- absorbing election hut dors not 
vveecd It too nuieh. in the simplest theoieixMl 
<ase die alisoipt,,),, ,s radiations the i rc- 

queiKies ol w'lucli he beiuw die minimum quan- 
tum rises a maMinum lor a liequeuev com- 
parable with the minimum, and falls off to /(uo 
ag.nn at infinite frequency. Tins rasv‘ lias not 
hecn realised m practice, but, broadly judged, the 
c\p( nrneiiial data are m harmony vvith*i(, On 
tiu'sc gc-neral grounds wi' should I'xpei t intense 
absorjilion fiy all . kinds of nnittei for the 
ladialion i)eiween the nllra-violel and tlu' X-rnv 
region. 
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The Botanic Gardens, Victoria, 

J IS l-vcrllency die (iovfrnor of Xtgeria 

Sir Hugli C'hfford, Ci.r.MAi 'm i 
rcmaikal.I.- address to ihr \,g<.nan Vouiu iM , 

uhKli ,s deserving- of careful studv bv those ' 

inteiesied m our West .\frican ('olonies, 

d>«v. led altcnlion to tk<- neglected < ondition ' 
the \htona ijotaiuc (iaidons in the 

recently afcpiired Cameroon Trovmce, and slated 
that at his request the Assistant Direetor of the 
Koval dot.inu- (iarckais, Keu . uas aboni to visit ■ 
K'gtfia toi the pni|)ose of advising the (ioverii- 
mnu “as to the action that should lu- taken lor 
da ir icstoratioii and iuluie mamtenani e “ \\ (- 
liiiUrh,,. \o. o, issued ,n 

Sejiti m!)( r last, that Captain \ \\ 11,11 has 1 , ^ 

mission, and luilv endorses the 
n-marks made 1^ the (mvernoi as to the heauiv ' 
and value" of ihc'se gardens. 

!<• frntn His ICxn'lleiii'y's address:-^ 

TIa I!„ia,.i.al Gard.ns at Viit.aia uMitparr in 

zorh i khC"''' yZ P'Mol.'pcs at Utiilcn- ' 

t-?k '"a.Ci-adrtiija in C.-vlon. Tliev cm- 

sh • ,k "'h '’',"' , ' 'Z '■‘'"'■‘■f'”” "f "■.rs and plains and , 
Da t ^nf'' ’!"^ ’ h’"'- from rvn v : 

Diokn-t h' , ''“I”"’ of their clos;. i 

pioMiMit, to tin- sna, the soil in them appears to hr i 

is '’fX'*-''-'! fcaliirp nf ihnsp (pardons ' 

The gardens, we learn, rover an area of some 
‘OO acres, and are provided uith a good labora 


Cameroons Province, Nigeria. 
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n lutiMimm, .nnd museum budding, ns well 
.IS’* n budding vvliidi served the piiipose of an 
d^ncmltuind sdux,! .Ml du se .oe m ;i ver> fair 
slate of n'pmr. .md an- (,nlv au.nling die time 
vdien Ihev cm bo restored to then proper futK"- 
I'oiiA Ihe site- is adimrablv .idnpted to garden 
puiiK>s(s. simv die soil is a higl.lv Icilile drrom- 
p(»sed volfMnic' lock. There .ire some sl.'ep bills 
('ommnndmg Tme views eida r a.-ross the bav or 
to the lofty chmuroon .Mountain, but Ihin'c* is also 
.1 consulrrrdde Ir.iel of nioie or less k v (d ground, 
so dial it IS possible to culdvatfi useful cronomic 
plants muhr varied tropical ('oiidit ions. Con- 
neeicd with these gaidens were the experimental 
)> <)ls of tea and c-iticdiona at Hue.i, situated at .an 
, altitudf of g^uo-Tioo ft., on fh,. 

(aiiuroon Mountain. Pliotog r.iphs of diese 
plantations are given in the Tbilletin, and thcaugh 
now m a ver> ru-glecfed condition, they show' llmt 
the cultivation of tliese products is a practic'al 
propcjsihon in the CarnercH)!! Province- High- 
level stations ..re thus a nef cssarv adjunct to the 
g.'irderis. 

Thr iM>port,inro of the Victoria Botanic 
l..irdcns and substations, with the l.abor.atorv and 
0 her buildings, where mycological, chemii al and 
entomological research can be carried out. can 
host I)C ri-aliscd when it is pointed out dial the 
louer slopes of the Cameroon Mountain an- 
covered by extensive plantations of smti e. onomic 
plants as coco,a, coffee, Hevea and hunfumia 
rubber, kola, bananas, oil palms, ift'. 'fhe 
Cameroon Province thus differs essentially from 
Nigeria proper, where large plantations are rare 
and widely separated. In Nigeria fungus and 
insect diseases are not able to snrear! far 
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lher6 are dense tracts of forest or bush which act gardens should be, rather than to an agmciiltural 
as a barrier; the native plantations also are department, the function of which is purely techni- 
usually small. In the Cameroon Province the cal and is concerned in the main with investiga^ 
plantations are more or less continuous, so that . tion and instruction, 

the risk of the spread of disease is ever present, The Victoria Cardens could be made the mahl 

centre lor research in West 
.\frica, and would be able to 
furnish results of immense value 
to the \ariuus agricultural de* 
partments ; . but \\c would urge, 
that it should he established 
rather in connection with the 
\grirultnral Department of Ni- 
geria than under its direct 
control. 

Reterence lias berwi made to 
the t)uilclmg which stnwed ns 
an agricultural school, and we 
would lay stress on thi im- 
portance ot siicli a school tor 
the training ot nativi' agruiiltur* 
isis m a [)ro\inc(‘ Idsc the Camer- 
oons, with its large plantations. 

1 he Naliie ot stall s( liooK has 
Ins n dernanvt r ated in IIk' W’est 
Indies ant) elstwvhcre, and with 
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Frt,. } -Ainb.is H.)y, sbosMn^ tlio (\cv of tho Victoria Hnt.uiic (lard<riM«hi<hco\«;rlhc 

proai jiilorj. c-n Nshiih Oco i t tiiufut Hoacc c.ui be >f’«: tj crov^'nm^ ihc; smiiinit V irw Kiokinj^ 10 
Uicsoiiili. llif t lulli V Uric fr<'m Viaorui tu H'i(n (itw "tartiiig-poim i»f Uic Buca Railwn) ii; 
MHri rniiniiiit it llio f wa of the ebU, which »h the hiclie't point of fhi* jjauicriN «t (he llui.icnd. 
The I. linin' river, uhn.li tuaeiscs th<* >iarden-», niieis ih»- sva neat tlie end of the pi oinontm j 


plantation^ (Rinanding a large 
amount of skdlctl native labour a 
St bool all, It bed to a scltaitilic in- 
slilutt can ^t arcely fail to produce 


and tiic prospent) of the plantations depends very 
largely on tlii' maintenance of an adequate scien- 
tific staif. 

It is no doubt untortunate for many reasons 
that the Ca merofjii Province, with the noble 
Cameroon Mountain, explorf'd as 


M subs o! \ci\ groat bt'nofit. 

I rile perusal of the nnir.itivc under review 
I slrongthons tiu t'ouxicnnn whitdi wf' formed on 
j reading* His Ivxtolli'ncv 's afldr('^'^, that "it would 
[ be a lasting distTcdil ’ woie wo “ to n(*glect to 
1 rep.'iir (he damage'* which the gardens have 


long ago as Dts'embtr, iSfii, bv 
Nir Richard Burton and Mr. G. 
Mann, lies at i^nc end ot Nigeria, 
w'hilo J.agos a ml th(' hcad- 
<junrters ot the Nigciian Agri- 
cultural Department at Ibadan 
lie far away near the Westein 
border ib\i opt bv soa, communi- 
(aition bfUwoen Ibaf^fn and V ic- 
toria Is ,it pr( sent wadl-nigh im- 
po^,siblo, so that tlu‘ proper 
‘development of the \Ktona (lar- 
dens as a centre for it'search in 
connection vvitli or under the con- 
trol of the Agricultural Depart- 
ment ot Nige ria, if tins should be 
deemed esscaitial, aff(.»rds problems 
of considerable admmstrative ddTi- 
mdly. 

Witllc desiring* to urge very 



stroilglv that the \ 1< Iona Gar- Ih.. 3.— Pioc.ipplc pbntarion m iht; Vic(oila tmamc GArdi.nx on the frasr srU; uf the l.imbe riven 


dens should be restored and main- 


tained as a botanic gardem fully equipped for 
tropical rcseairedi in prolvlems of soil chemistry, 
mvcologv, entomology, and plant-breeding, we 
w’oiild point out tljat resean'h of this character 
belongs to a scientific institution, siah as the 

liio. 2716. yoi.. lottl’ , , 


, suffered and, \vc may add. were we to neglect the 
I magnificent opportunity afforded us, with our 
. great West African responsibilities, of maintairtr'^ 

! ing them as a centre of scientific research in the' 

I ‘ ' 




NovEwfBER r7,; i92i} ' ' ' NA'PV/i^ \’: " 

Obituary. 


m 


1 )k. J^'. \V. I‘assmokh. 

i \A/ ^ rffTret U> aniK^jrKx* the death of Dk. 

V V Kkan'c is W'ili I \M Tassmokl at his home at 
i-ncxley Ilealh on Saturday, ()('iober 2 C). Dr. Tass- 
^•moro he^^an his training'- witli Di. H. H. Paul. In 
f thn.se days London uas probably tlie lar^oest 
^markel in the world lor cinrhona bark, and l)r. 
Ibiul aixpiircd no small reputation a.s a “quino- 
logi.st ” After five years in Dr. Paul’s laboratory 
Ibassmore pro('e('d<(l U) Wurzhui^, where he 
worivi'd under lanll h'is* her about tht' time llie 
latter be^an his classiial in\ est ii^ation ol the 
sugars, {fe published tliree jiapers with h'is('bei ; 
on tile baanation o( aerosc' Irom lormaldehvde, 
the phem Ihydra/ides of acids derived from 
sugars, and on the svnfhesis of liigher homologut's ' 
of d-mann<^se, , 

On his return to I.cmdon (hissmore became an 
assistant at the Pharmai (aitic al .So('jet\'s Research 
Laboratory, then recently start(‘d under Prof. , 
W. R. Dunstan as direMor, with whom )ie eon- , 
trihuled a paper to the 'I ransaclions of the Chem 
ical Soc'iety on the foimation and ])roperlics of i 
aeonino, the basic Indrolvtie product of tlu* higdilv 
lo\i( alkaloid acajnilino. If one ma\ judge from ■ 
th(? four paj)ers in wduch Iktssmore liad collab- 
orated up to this time, he would ha\e made a 
\alual)le addition to the small hand of w^orkers 
who have devoted attention to the chemistry of 
natural products in this country, 

the death of his f.ither made it nei'cssary for 
him to take up more luc'rritue worlc, and h(‘ jraiu'd 
tlu late Mr. H. flclhing as a ronsultant and 
analyst. Ills sucress a.s an expert witness led to 
his being ('onstanth emplo\ed in patent cases in- 
Nolving^ rhcmical (jucstions of all kinds, but h(‘ 
retained his interest in drugs, and Irom time to 
lime published not(‘s, arising out of his profes- 
sional work', on siK h subjects as w'ool-fat, enca- 
l\ptus oils, sab('vh(' ac'id, chh/i'otorm, coal-tar dis- 
infei tanis, and j^otassiiun bromide. 1 liese notes 
were for tlu‘ most pait I’onrerued with standards 
of puritv and meth<Kls of analysis, and were 
writti'ii in ('ollaboratioii with his partner 

Passmore wars also interested in the manufae- 
ture of sar'charin, and devoted some attention to 
processes for the production of svnihetie camphor, 
hut it i.s as a consultant that bis frank and en- , 
g'ag'ingf ix'rsonalilv will Iw (hiet1\ missed. 

Dh. Oscar Montkch’s. , 

Pv the death of Dr. Oscar Montellus at Stock- 
holm on November 4 the study of the prehl.storv , 
of Kurope has suffered a grievous loss. 

Oustaf Osear Augustin Montelius vva.s born in : 
Sto('kholm in 1843. attracted to the ! 

.study of archaeology at an early age. His first 
paper on the subject was published as long ago • 
as- 1B69. Ati ac,conipli.shc^ linguist ^he seemed 



and the^ ma.sler ot a ie.id\ pi n, throiighowt a 
})enod ol mort‘ than lilt\ \ears he was a constant 
I'oninbuttw to the scientific jouiiuiLs both of his own 
and of oilu't Luropoan counines, as well a,s the 
author oi numerous books, scu ral of wbidt ^iaVe 
been tiausl.ited into haiglisb. .\olu itbstaudnig 
the \ulume of bis published works, it is safe tr) 
say that not one wi>rd of his writings is not dgst'rv- 
ing of ( are! Ill ( onsideration. Of these Ins “ Pdpli- 
tivc ( ivilisation in Jfaly ” is the most ( on,<id(‘rahle, 
and probably will also be tlu' most einluring. 
Montelius wa*' well Icnown personalh in this 
('ounir\, and had contributed papers to Dc//nco 
/ngm and llu* Journal ol tlie Ro)’al Antliropologii'al 
Institute, and m 1^04, at ifie C'ambntlge meeting 
of tb(' Prilisli \sso('iat ion, whii'h lie attended a.s 
a disi inguisiu <! guest, he read a j)a[it‘r before 
Srs'iion If on “ 1 lie Origin ol tiie Lotus Orna- 
ment." Ills gicati'sl and most lasting stwvice to 
arciuL'ology la\, beyond question, in Ins investiga- 
tion ol ilie Hroii/e-age culture upon lines which 
enabled him to formulate .1 s\stemati( sefioptc of 
rhroiKilogy for that period. 

Montelius was for many years a direi'lor of the 
State Mu.seiim of Sw'edcn. Hr* was a lellovv ol 
lli(‘- Swedish .Aeadeniy, and an iionoraiv fellow 
of many hniropean srx'ii'ties. In n/r t thirty-seven* 
arclncologists of Iwirop(‘an nqiiitation, reprc.seut- 
ing^ ttM) differ’ent (oimiries, united (<i do liim 
honour in a handsome memorial volume presentorr 
t<» him on liis seventieth liirthday. 

W’h i egret to announer- the death ol Mr. E. 
W indsor Richards, on Saturday, Novtnuber 12, 
at ninetv \eais ol age. Mr. Richards started IukS 
carc'or at tlu* age ol iwent) -three as an assi.stant 
engineer with hisbrothei at J'redeg.ir IrojAVqrk.s, 
thus beginning a counei'lion withtlie iron and steel 
industiv wbii'ii he maintained Ihroiighoiil his life. 
W’lule still a young man, he was apjioinled cbiel 
engineer at tin- l*d)hw X'ali- Steel Works, where he 
(U-signed and «onslructid a speeial blast furnace 
for the production fiom Somerset spathic ore of 
s[)iegt‘leiscu, which until that time had been im- 
jK>rl(;d from (icrmanv. in iSyO Mr. Richards 
iiecame gc-neral manager, and later tbairm^m and 
director, of Messrs. Boirkow, Vaughan and Co., 
of Middlesbrough, where, in eo-operation with 
riionias, the basic method of steel manufacture 
was sue('esslull\ launched. In ria'ognition ol his 
services to the iron and steed industry, Mr. 
Richards was awarded m 18H4 the Bi‘ssemer gold 
medal ol the Iron and Steel Inslitule, ol which ten 
years later he became president. He was also a 
past-president of the Institution of Mechanical 
Engineers and of the Cleveland Insliiulion of 
Engineers. 

Thk death is announced of Pkcif. ShKI^idax 
Delepine, profeiisor ot public health and .baetcrio- 
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Idtjy in MiinclH'stcr L’nivcrsity, and dirt'i tor ol ibo 
piiblu iirallh l;ilKiratr>ri(‘s of the iini\ crsiU', whicii 
()(('urr('(i (111 Ni>\cmf)cr 13 last, at tlic a^c <»! sixty- 
six vi-ars 


\V I ](.atn with jr^rct of tlu' dcatli, \vhi<'h 
n(i’Litrid rcrrnllv, of 'IaoMs/ (inoMwsKi, pro- 
1( SNor of pli\si(-s atid foi rncrh ria tot of tlu* 
ni< al Schoob Loiiibcr^ (L\\«)\v)» l\>land. 


[November 17 , 1921 


It is rifinounccd that Mk. John Macalistek 
Dodds, fellow and fornicrh tutor of Peterliouse, 
(’amlindj^e, died on \o\cmh(T 13 at the a^c of 
siM\ -three* \ears, 

4 _ 

\\h-: regret to annouiue the death on Sunday, 
November 13, at tlu* a^e of ei^ditv-otu* wars, of 
Sir C. Doi<a \s I’hix, past-preside it of the Institu- 
luni of (h\il hin^ineers. 


NATURE 


Notes. 


1 ] M, nil’ h.i-. .ij)prn\ «'(1 of llu- follMV\iti^ 

av\ards this \'< ar i)\ llu* pia-Niih-nf and eijutui! ot tlu- 
T\()\al Si)(!(‘t\ \ Rtna! nirdal to Sn h'rank l)\son, 

Asi roiKMiu i for liis 1 1 scarrfies on llu* disttit>u- 

linii .tiul niovM.'Knt of the slar^; .uul 1 Ko\ al nirdal to 
Dr, h'. h. lda( lonan, foi his jc'-earehes on (he eas<'oUs 
(‘\(dian<;( in plants and on the ojU'rallon of lunliine 
fat tors ’Dk' follow'ln^^ awards h<i\'r also been nia<i<' 
h\* Die yaesideiit and C(uiiuil: 'The t'oplev medal to 
Sir foseph I.atrnor, for his resi'.trehes in inntheni.af ieal 
pin Sits; the I) [w mc'dal to Prof, Philippe \. hjr 

ids researrhes in plusieal chemistry; and the Hughes 
nualal to Prt)t Niels P»ohr, for Ids 1 es(>arr lu*s in 
iheon-tital pin sirs. 

'I'llK memorial tablet to the l.itt* f.ord Ravli*lgh 
exi’culed h\' Mr. Derwent W'otid, R.A., i«: now 

completi', and is heiny* placed in the |)osition 
s(’[eolr'd for it in Die nuitfi transept of \Vt‘st- 
niinster Ahhev, helwtH'p the memorials to Sir 
Ilumphrev Davy and Dr. dliomas A'tmn^. 'I'lie Dean 
of Wh'stminster has arranged fot the unveiling cere- 
mony to held on Wednesdav, No\ ember 30, the 
anniversary day of tlu' Royal Stx'let\, at i y) m. Sir 
Joseph Tliomson, as rh,airfna)i of the memorial eom- 
mittee, will represent t]ie Uniyi'isit) of Cambridge and 
the Royal Society. 

Thk StoclDioIm correspondent of (he Mornini^ Post 
miiounces th.it the Nt>hel yirize ft>r chemistry for i<)20 
h.'is been awarded to Prof Walter Nernst, of Berlin 
Cnivcrsit\' d'lie j)ri/(^s for tdiemistiv .ind phvsies for 
n>.M h.ne been resuyed for next 3'ear, 

1 \ a <hs( nssion In the I louse of Lords on Noveni- 
luT to Die MaHjiKss tif (bt'wt* \oi('e(| yhc (omplaint 
of teachers and siudi'nts of seliru'e that the .Safe- 
gti.irding of Industries \i't and (he German Reparation 
(Reeovi'rN) \i't liad liad Dh* elte<'t of hampering re- 
search and Du' l(,i(liing of seleru'c. The former act 
imposed high penalties (rn yind'essors and <Hlura(ion 
authorities gr'rn'ralh who were fc^rced to purcfiase 
materials .dnoad ma(( rials wfiir h would ne\'er l>e |>n>- 
diiced in this iounli\; Die l.tffer eauM'd ('onsiden able 
ilelav in gi'lllng German hi^oks Jt was a foolish 
policy, he uiged, to dis^'ourage' that research ii]>on 
wliu'h the jirospeiiti' of Da^ country so larg<’lv <lc- 
|M'nd<aI hir Du* sake ot the small .nnount ol rr venire 
extracted fiom underpaid yirofessors and underfed 
studmits Viscount Haldane suggested Drat a lir'ence 
sliould he given hy the Research Department or the 
Board of Eclucaiiori for g€*tting fh^ftlhings required for J 
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ies(Mrch d he e\((‘l!encc .d ((<iman s( ientific goods 
Was due to the w’orkm.mk spirit .irul lra(iitio.n, and 
British r(*s« an h could not wait vvlnle British a\ ork- 
men were imimt'd with Du'-e attrihules. In reply 
Viscount Peel staled th.at Du Government w’ere ).>re- 
pared neither to issue licuncus nor to gr.nit iniyn^rt 
e\em[>tions to rducaDoiial institutions j| might be 
[Kissihlc, however, (o n inovi from ihr^ schedule articles 
which could not be produced In this country. He under- 
, took to [dace the wdiole suhjh'cl before the Minister of 
h.ducation. In ,a lerriliT in Du* V oi/rN of N’o\ <''nih(>r 14 
, it is pertinently remarked, .is evid«*nre of the aloofness 
; of the Stale fr*om .science, Dud "the in(<*r pellations on 
this scientific question wi're addn'ssed to the Minister 
of Transy)ort,” wdio un<ler|o(ik lo leh i it, not to the 
Rnval .Society- at rme time Die natuiMl achiser of 
the Government on adenDfie mafters ” but to the 
Minister of halucalion 

I 1 liK annu.il ( ouiicil uniting of Die National Lnion 
I of .Scit*ntific Workers was held at the University of 
j Lorukai ( hib on Novemhrt i?. The retiring president, 

' Prof, L. Brrirstow’, in his addii’ss, rcfiired (o the 
I friendsliips fornu'd with kindred organisations as an 
I indication of Du* solid progress the union had made 
; in its development as an r'lcmnU in the life of the 
i scirmtific rommunitv. W'liile (he union’s aim^ wera 
I in [>nrt er'ononiic with immediate objects, the con- 
' slderation of effeels (o h^* yiroduced by a liigher 
j idealism had claimed the greater share of altenlion. 

I 'Die Roy.al Commission on .Vwuarcis to Inventors pro- 
' \ided a striking examyile of the contrast in methods 
, of treatment between (he iiuley)endiait worker and the 
; salaried worker. In the statement it presented to the 
I Interdepartmental Gommitlee on Patents the union 
I had suggested that the latter nu'ihod was the proper 
I basis of treatment for all. 'Pho union should now 
! make yirepar.itions for Die eollettion of material ready 
I for the next occasion on which revision of the ywtent 
j law' oce'urs. Prof. Bail stow c|iioted from the Press 
i reports of the y>reliininary findings of (he “Geddes” 

1 Committee on Eeonomy, wddrh indirate (hat the WVar 
1 Rese.'irch Departmenls were threatened by the “axe,” ' 

' This was folly, few the greatest economies depend on • 

I research and education. Eveiyihi tg deyiendcd on the 
intcrpreDalion of the woid ” resear' h ” ; much of, the 
' money alkx:ated to research was actually expx nded on 
' technical development. Most scit uific workers regard 
the war yxriod as a lean Dm«! for scientific resc.arch 
j W'hile agreeing that it was one of intense application^ 
j of science. Prof. Bairstow cop eluded by expressing 
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ho|)e that s,CK‘ntilic workers wuuki ft>f n pro- 
^ntation before Parliament by one of themselves. 
A. ririhiili, oi the Kovnl Aircrvtfr Estahhshnn nt, 
elected president for the ensuing war. aiul Piol. 

Statdev Gardiner, ol ('auibndtie, piesident of the 
Ifi’search couocil. 

f Tim Advisory C'ommittee for the Metunoloji^ie.)! 
^Otlke, Edinburgh, met in EdinhutTh e>ii November 4, 
^ndef the presidency o! Dr. G. C. .Simpson, Director 
'of the Meteorological (hhce. 'This was the fn^t meet- 
ing of the Committer* since the completed organis.t- 
^tion under the Air Ministry. 'Die ('ommittee is corn- 
k posed "f representatives of 1h<‘ I'ishery Hoard for 
Scot lam], tire Hoard of Agt it ullnre, the Scottish ik>.nd 
i>f Health, the Scottish uni\ ersit ies, the* Ro\al ScKielv 
of London, the Roval Society of Edinhuigh, and the 
Roval Meteorological Societ\ (with which thr* Scottish 
^‘(eoi ological Society is now .imalgamated). Di . 
Crichton Mitchell, the sujX’i inti'iident of the Edin- 
burgh Meteorological ODice, was also present Alter 
l)a^mg a tnhute to the nieinor\ of the late Di . \\'. S. 
Hriua , the Director, in a hiief historical statement, 
explained how tin* tonner relations- between the 
Government and the Scottish Meteorological Socitiv 
had giaduallv led to the estahlishm<'nl m Edinhuigh 
of a Scottish hrancii of the Meteorological Oflice, h\ 
wiiidi the imjMiitant v(diinlar\ wotlc [rrr'vlously cari ird 
out h\ (he sex'iety would henct'foGh bo controlhal. A 


gineer. Both were natives of MoittpeUicr. De 
C'lapies died in 1740, and tin* lollowing year Pluiitndo 
evpiix'd suddi'nlv wheat iimking suentiru' ohsta vations 
on (In* Ihc du Midi. MonijHnicr was alb(> the llPnU* 
ol Iktlaid, wln> laiiglp m tlie .SGioirl ot Pharmacy 
.nul, wlnle botamsing m (In* in lylihom ing salt 
inatslu'v, >(iidiod the 1 i ) st.dlis.ii ion ol s.dts, wdiich 
led him in iS.'O lo tin- disiuvrrv ol hioimiit*, toi which 
onr Rov.tl StK’ielv .iwauh-d him .1 Royal nn'd.d .S»K>n 
allet this Balard suci ceded 'rhen.iul .ai Pai is, and U 
w.is in his lab(nator\ .it tin.* baoU- \otioale lln\( 
Pasieur, ih<*n Ills assist. ml, made his t-poi h-makmg 
discvwetics in lait.uK- .tcid, \nolher I'miiuni ehemist 
! vomu'Hed with Moiitjwlhei was Geriiaidl, wlh> iH’CU- 
pird tin* ch.iii ot (liemistfx from 1S44 to i.S.ps. 

\\ 1 1 ongratul.Ue our t<>nli*mj)i'tar\ , I he I'.h t trit taii . 
on the e<’lei»rati<jn of its diannaui jubilee I.ist \V(*i*k 
Dining ihe past si\(v \e.us it Inis miinitelv' rt'Curded 
tin giowth of the numerous applications of eK*i Irit ilv , 
and the naord lont.iiin'd m ils pages v^eitles, holli from 
tin* suenlilic and the (<*ehni<al point of view, main 
(juestioiis of priorllv. It is intia’esting lo lind that 
Fai.id.iv was one ol its eonir ilmtoi s. In he pub- 

lished a p.ifx'i on "Elecirii.il Illumination in Light- 
luHises.” In iS()i teiegiaphv, tin* only {uaciie.il appIL 
caiiun of i*!ei ti ieilv, w.is in piivale hands. The 
e.arliesi lilegi.iph was <*iei(e(i on tin* London and 
X(>rih-\V<*''tetn r.iilwav iK'iwieii Ihi.slon and Clhalk 


dcsiiiplion o[ the woik now- hi ing dt'velopcd w.is j 
givi'ii, inehiding ;m ai count id (hi' observatories, tele. } 
gtaphii reporting stations, dlmatol<'>gi( al stations, and 
lainfall sl.'ilions. In the dlsmssion whlih followed 
the aiiplic.atioii', of metei-aol 'gv l(> fisheries, agiieul- 
tufi , and piil)lie he.dih wtie lonsidered, and various j 
sugg(.mii>ns wen madi' .is (o ihe possibilitv of closer j 
and iiiori- ti nil fill eo-opcralion hi tween the Meltoio- j 
I 'gli.d OlTici* and these piihlie hcxlies. Perh.ips the j 
most immediatelv n^aiclical (H>inl brought forw.nd | 
w.as the quf'sfion of issuing a dailv weather repoit in 1 
Eiliiihnigh. A demonstr.il ion ot this w.is e.irrii'd out j 
smeessfullv during the neent nua'ting of the British i 
\ssoi i.itiun. 

,Mo\ I I’Fi f.iFK, when* llic l^’iesiileiit of tlie l*rench 
Repnl)lic, M, Millerand, has just unveiled a monu- 
ment to tlu' gieat s.nirist Raliclais, bo.ists one of 
(lie oldist universities. Its botanu.d g.irdens, in 
wiiiih the st.atue has liein erected, is the oldest m 
I'ranee, and for rrioie than two liimdred veais it h.as 
possessed an .Ac.idemv of .Sdeiues, Qji tvva> ucc.isions, 
in 1530 and in 1531). Rabelais wa.s a student ot medi- 
cine there, and lo him was due tlie introduction into 
ITance of the melon, the artiihoke, and the carna- 
tion, Though best known for his “ (Lu gantiia ” and 
“ Pantagruel, ” Rahi lals, like his eontempcH 'irv Para- 
celsus, was versed in all (he learning of his dav, 
The Montpellier Academe of Sciences was founded 
niainlv through the efforts of the astronomers Plan- 
tade .and di Clapies, and the inaugiirati(»n look plai ♦* 
on May 12, 1706, the dav on which I’lantade and d<‘ 
Clapies watched a total eclipse of the sun, the first 
eclipse of modern times of which the aeeounts are in 
any way full and precise. Plantade was a law*ycr by 
profession, de. Clapies a retired soldier and an en- 
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batm so far liac k as 1^37 h\ ( coke .uui \\ he.itstotie, 
hut (he lack of (he means id m. iking .ni urate measure- 
ments of tile new iju.iniitits jn\olvc*d h.imfa’ied pro- 
giess. The important p.ijxT on “ 1 In* Me.isUK'inenl 
of Eleitne.al Ouanfilics,” puhlishccl liy 1 ulime r t larke 
and .Sir Gh.'irles Bilghi in I'iir hAcilnmni loi JSOI 
W.IS .1 grc'.it s(<*|Mn advanc'i*. It is inleic'sling to notice 
that these aulhors rail tlu* volt the' "(•Inna,” the 
;imi>en' tlw' “g.dv.it," and the ohm llu* “ \oha ” biltv 
Nears ugo subrnaiine i.ihles of nnai than ^cto miles 
in letigili w'cn* worked in om* duet lion on)}, bln' 
receiving instiurnent was .1 lelleiling miitot galvano- 
meter, till' signals being le.id cait by one operator and 
written down hv .-iiioihc-r. 'Die oper.Uois In tia'ise 
d.iNs were «'\tiemely slcilful. biann 125 to 130 letlem 
per mimitf loulil be* li.msnulted. b'or long distames 
Ihe messages were sent in si'c lions, l‘oi <*\ample, 
fiom tiilnall.ir to London tlie message had to be 
■ m.in-handled ” eight linns. Now’ada\s aulomntii 
relays iki tin* inter rnedi.ile operations at f.ir higher 
spec'ils, .and .1 mess, age ean !><• sent automatic ally from 
London to .Singapoie. 

Mk. I S. flK.iiFirr i), in Ids previd<>nlial address 
lo the Institution of Eleeltieal Engmi'ers on Novem- 
ber 3, disiussed the eduealimi of an enginec'i' and 
various important financial problems i om erning the 
future of the industr) He imi;ressc*d on enginects 
the imporlaiKO of gi’^ng their skilU'd assist .mts and 
fheir nj)prentices theoietii.al knowledge' and oppor- 
tunities for iiiijiroving their manu.d skill. Manual 
skill c.m be acquired only from li.md-skilli d men. In 
his opinion there w’cre no unskilled trades, but, un- 
fortunately, there were many unskilled workrnen. He 
considered that although trade unions had done good 
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of the inlonnation vv h,di I • 7 , '""""’■'O' 

explosion. I( is stated ihn't ' "" <>t>r'au 

the e.xplosioo ^ lal-^i ‘Causes of 

issued 

“ ;;i::;;'?:, :;,;;; 

ihonv - n"' '■'•■'""'^"■."ave. .and VVntdesl Tel, 7 

illust'ralcd 7ili*iK*'7>h 'i '''' 

'-iquids •' ; „ee,.,nl„.r v ''Waves hi W •• 

"The Telephone": fannan - I .Jannary,-,. 

'ions •■; [.inua,, - ■• I'l , , '•'‘■‘■"'e Oscilla- 

" Wireless r, lephony.'"' 

Siili"e,"".',,','’, "ij'''*"' ;" (I,,. 

■•I s.yi. y"“„,i„„ 

inslrunionl m d e, ' i * leiisiics of which 

faniili, H r '"»«• 

lies these • , """ the nuiseun, aiilhori- 

iiPs^ rhcsc’ in.sltiirncnts uill be ivnil , 1 , 1 ,. , ,u 

o, S, leiiet' .liui "I'eellooloai no 

November . , . , I'noloav „„ ^ hprsdav 

will de ee'ith J' 

iects m b. r ‘ -^ppandus." ^ 0 ,., 

.. disciis.sed at future inctinns includ,' 
Mtcm^opes" (Prof. A. PoUard), • 'ftlescope^. 
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(>Jr. D. Baxondall), and " .XstronotT:^! and^vSy. 

‘"■strununts " (.Mr, c'. M.irtin). “ ^ 

tlii 7 ' I' r '"' 7 *' *’■"' "i 'i'" " Tomstwk l.aw •’ 

' 1*0 S„e„ .(,0 discussion of birth control is utdViv 
'■erot.msed 111 the L'niied , States as of great r icial 

Vul n.aiv Parenth.Kid l.,,,:,.,e NV-w ^■.,r,s. to 

' h. lo„n Hall 0,1 the subject „„ October 7- 

1 'll’ ■ ■"‘l"-i.astieal,7 

subscribed siiiiKunt lunds, „nd „ij.,,oised a m macina 

roinrnilti-c n orbo,- i,, , , . 

America, Mio. in^ s!, t;;r 1 

the ( onstruciw. ni,,), Control C,i,„c tound'ed I,':'!,: 

^ian< SfoiX's aiu Mi if \ d • , , ■ 

\o'w- Hw. ^ , -■ this> 

b'n„l I f’‘,’s""m dill, is somewh.it honi that in 

■mglaiid. bir intheCnu.d States it is still ,0 

iliseis: ""l’ Pervms already 

Si I" altln and desiie to. email 

htalllu .ire not permuted thi, knmvled.ge. |, is 
houever, uue slep ,0 lael.al advancement that the 

lh7irki,Kh P'''""'aftng 
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at I,.., "^7 must be mixed with 

al I as an cpial volume „f cl.aan water if thev tre 

not to he actively toxic toiish Ev, „ when the diU.: 

ion IS s,-vn-.al times ,1,.,, mentioned the elTeus mav 

urf til. IV also dimmish the danger When it ' 

macadam surf.a.'c imderoo.. 11 

Ito,. V nri.i,, uiHt, ,eo,.s Inrther sev, re disjoteCra 
tion tt may again become dangerous ti, , ^ ^ 

""•■nts ,„c .still iniomplei, and r I • 
l-ut the ,>rovision,„ res'ulK ,a . h,: I f,, "m" 
nnd others, and point to . a "’"'''"ators 

case of valuable fisheries. '’insures the 

A COLO snap occrre.l in the ,xea,her over Eimland 
during Ihc srrond wcflc af tu; ji . fx * 

fall of sa.ovv for tim >,, 7 , T. , 

in I.oudon on the ev, nine of 7: 7 "7' 
during the suceeediiio ni.du . ^ 

icred thermometer fell ’! ^^s'- 

Oil (he ground oi)i-‘n (o tlu* n) \ 'n 

jut msi \v<t^K of Novpin])f*r is a fairlv ‘ 

recognised warm period in (,re,,f Brit.ain, whilst the ‘ 
xecond vveek ,s one of Dr. Buchan'.s cold periixls'-''’ 
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fie sheltered thenncunetcr ai (irocriv\ich on Novom- 
er lo registering 22'^ h., and on the gias^s th* road- 
fig was 9'^ F. Ihe coldest November at Green- 
wich iH:currcd in 1871, uhcii iho jiu-an leinj>eraUue 
yr the inuntli wa?. . In i8<)0 a i,t^vore trosi sol 
1 o\er England oii Novtinlioi 25, the ihennomotor 
egistering h’. in the sliadc on Noxoinher 2S, the 
i-hado tempi, raluio on record for the niontlj, 
nd the maximum temjx^rature fur the day onl\ 
7® F. ; the frost contimud iMaciicali) without inlei- 
uption until the end ot Febiu.nv. 

On June 30 of this year ilu' ManchesUi Museum 
elebraled its hundredth birthda_\, and in the No\em- 
er Issue of the Mn:>(’ums journal its kee(>cr, Or. 
O M. latteisal!, takes occasion to give a briet liis- 
)ry ot tile museum. 

iMk. W . Bl’iioWb, lutllo) Lawn, f/lourester, staids 
s till' following evtiact Irom a letter received on 
'ovemher 9 horn a corresi^^ndent in southern Mani- 
la (30 miles from the L'nited S(at<‘s Irontierj 
Perhaps }ou remember the little creek or river 
Inch runs through part of mv land. A colony ol 
‘avers has built a house and d<im, and, 1 fear, will 
ixxl iny h.ay-Iand. 1 must apply to the Government 
)r permission to bre.ik the dam. 'lliese creatures 
”e imre.ising inpidly and will do tniu h damage. 
They have now cut down a munbrr of m\ tre< s of 
giHKi ''i/e, and, it unmolested, will dr'strov all near, 
d hey [ire strictlv prot< (ded . jicrmissiun lias to be 
obtained before om‘ ma\’ lx killed,” 

A DKiMi.ED study of the races of J.'ipanese domestic 
(Mfile, based on the examination ol a large series of 
skulU, as wc'Il as on observations of the external 
Mi»r{>liol()gv, forms the subject of a pa|X‘r bv Mr. 
Keiuo Iguchi in th^journal of the Ckdlege of Agri- 
culluie, IlolJsaido *inpM ial I'niversity, Sapporo, 
japan (vol. 9, part 5). Tin* author concludes that 
tile doiui slic cattle of Japan arc not native, but have 
b< < 11 derived from (he laces of cattle of North China 
brought over by way ot t'hosen on the wave of migra- 
tion wliii'h carried the ancient culture cjf (’hina to ! 
Japan. Discussing the oi igiii of ('hinese cattic*, .Mr. 
iguchi supjiorts the view that they have fx en derived 
by an uninter 1 upted course of dona stical ton from llie 
/r bu of northnii India, which he regards .as (h«* 
ancestral wild parent of all the races of eastern Asiatic 
cattle, 

rtlK conservation of the wild or native faun.a of 
any part of tlx* world will depend jrrimarily upon 
ctonomic considerations. I lie ideal of pr (‘V'enting, foi 
scientific reasons, the evtinciion of wild species, be- 
cause they are wild and represent (he native f.auna, 
will never he reached or even considered when com- 
mercial interests ai'o at .stake. It is from this aspect 
first and last that the [iroblem is view'cd. 'Ibis is W'cll 
instanced by the [)uhHi'cition of (wo articles in tfie 
Yearbook of the V’nited States Department of Agri- 


plaiiw*d by the fact (!)at4he first artiede advocates in- 
creased measuies for llu* protection of those animals 
and birds which .in‘ of caMimieicial v.due, and the 
second det.dls the work lii.K ha^ hec'a dune in the 
systematic dcstructiorv of tlx* rwnive Carnivores which 
take sucl) enormous roll annnailv fiom tlie stock- 
forms and ranches of Noith .\m<n<a. Ihe man v>f 
science and field natuialbl will leaiii wiih satisfaction 
of tile go<Kl lesults alieaifv discernible tiom ilu' Migra- 
toiy-biid Ire.nv Act of 1920. He can hnvi nothing but 
admiration for the splendu! woik wliich ihe American 
Government has done in llu* jiresi'n .nioti of bison, 
elk, antelope, and deer, and will welcome jn\ measure's 
which will s«ivo from oxtinctum the small lui -bearing 
mammals of (be Northern Territories. On the other 
hand, lie vvill re tier t tliat (lie C'ainivon's are at least 
a vinl(‘ .md dominant family which the most rigorous 
hunting mav kei'p in cluck hut hardly ester niinate. 

Tin-: Hugo Muller lecture delivered bdore the 
Chemieal .Soc:ii‘ty on June i(j last by Ihol. Ben j, inf in 
.Moon* is piinU'd in the OetolxT issue of the Journal. 
Prol. Moon* s|H>kr on ” Diotosynthetie Jhxxc'SSt’Ji in 
the Air, u|khi the l.and, and in the Sea in Reiatioii 
to llu. Origin .md ('i»iitimranee of l.ife on the Earth.’* 
In dealing with this wide suhjoet an atbinpt W'a» 
made to trace the cxxUinuit) ol lib- from t!u' inorganic 
world to tho highest tyjxs of oiganism. Radiant 
energy from the sun is responsible for building up 
'imj>le inorg.inii and organu coinixxinds, including 
nitrogen (oinpounds, from tlu- air; ihe mliogen of 
th<‘ atmusjilicfe m.iy !*»• converted into protein, S. 
Pholos\ niluwis (xTurs not m< relv in the legion of 
Ihe absorption bands ol chloroi)livlh but. tlin/ughout 
(he s|)<*ctrum, and the eh!oioph)ll ni.iy be a colour- 
srixen [X'olcding rlu* organism jnun the bilU' und 
ullr.v-violet ravs, wliidi an* prcjudii'in! to liie. Prof. 
M<x>re des( lilies manv ('\f>ei iments in snpiiotl of his 
novel and intei ('sting views. 

'I’hk dtseriplion o! a new dy(‘-[)rinling photographic 
prcx'pss is (ontrilnited hv Dr. J M Jui( r 10 llie Britah 
joarnai of Blioto^raphy for November 'Ibis method 
IS (Jisliiut Irom Wbllis’s aniline jikkxss (1SP9), Feer’i^ 
dii/otvpv (1K80), Andrescn’s di.i/ohpe (18113), und 
primulinc j>r(K‘e''S o( (jiven, (boss, and Bevan (i8(^>). 

1 1 li.is lx cn p.iiinled b\ (he liadisiho Anilin- und Srxla- 
f.abrik, Brn/idine livdrot bloi ide or other diamine c*->ni- 
[XHind is jH'eeipitated wllli an .leid dye sueli as cosine, 

I ( vananthrol, N«‘[>tune-green, or quinGline-)elloW, ac- 
cording to whether the print is to be a bright purplish- 
red, a dark violet, a blight gtc(n, or brown, liie 
j>recif)ilate is im\(d witli manganese nitr.ite or .a 
similar o.xidiser and water, and coaU'd upon paj;er. 
.After e\pos'iii( imder a lU'gative, fiving is (Join* in .a 
solution of horav vir of sodium phosphafv. So far 
jHire whites h.ive not been obtained, Ixit the great 
tirillinney and vnrlelv of colour that are jKjs^iliIe, and 
the g(Mxl gradation and vigour of tlx' prints, 
render the process, in Di . Eder's o[)in;on, worth} of 
attention. 


culture, 1920, with (he contradictoi y titles, “Con- 
serving our Wild Animals and Birds,” and “Hunting 


pafaijox ts jlweribed" 


.Some «.nginec*ring uses of stainless stcid, wduch^js 
ail alloy steel containing from J2 to 14 per cent, of 
in an il^lu<>lrated art^^clo in 
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hhf^inc^rttii^ for October aS. 'fhe print ipol expcri- 
HHOis (io'srrilx-d l^acl f<>r their of>]ert the (ielermin,i- 
(if»n of thf' suit.ibililN of the in.ilcii.h for '•Ic rnn- 
ti|(bir)i‘ blades. ]n ic)i() ifie l^rihsb llioni^on (’o, 
of htifd in Olio of their tnil/uies an e\j)rii- 

rnental wheel ha\ iiio bl'i'b s nf plio^phor-bron/e, nii kel- 
laoive. t)i.ass. mild vp el, and sfainkss; sttsd Of the 
four stfiiriless steel blades inserte<l two were hardiaied 
and llie oth< i (uo \v( ie hardfii<‘d and leinpeied. 
Ibis turbine wsas at wotdt from the autumn of u^if) 
until win II it \\a-> opined out for tin lii st 

time. All ilu‘ blading was in ^<»()d londiluMi, fail the 
stainless Midi's were the only ones entirelv free from 
erositm oi <<-nosion. 1 hi ma< hine 3v.is put to work 
akain and M-esanmnd last juK, when it was lomul 
that the si linli ss slei 1 blades .ip|Mai<d to be alix'.. 

luleh unalbi led lo tlair sirvlci'; liuilur, lb(* 
baidi ned iiid liinpeied blades wtie in .is jx-rfeet 
londitioii .IS the hardened blad* s. All the other 
iiiatu lals had sulPied, some smuely. Messrs. I'irih 
and Si'll-, liMecl si.iirili ss hi. ides in. lonij into a 
tiiibiia lonr or bve \e,ats a^o, and report that tin se 
also Ii,i\( }.ii\iii entbi' sal isfaet ion. Other eonlinna- 
tor\ t\piMinenls aie desi ribi d in the arlitb. T he 
subject is ol \'i ly d'sat importance in turbine inaiiu- 
failiiie, .ind it would appear from the lists that 
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in turbine Itladinf^ erosion and corrosion trouble can 
now be entirely eliminated. 

Tiik new catalo^'ue (No. 36.1) of irnportanf ai»d 
rare boidcs on natural biston, issued )>v Messrs. H. 
Oiiaritch, of II, (jrafton^Slr eet, U' i, (cinfains nearl\ 
b(K) titles lnter(*sLinp items we ba\<.' noticed are two 
\oluines of the "IndiA I'Ceweiisis ” (ihS5-n5;), an 

edition, publislud in iS3(> 3n, of (\i\’ir‘r's “ Ikasis of 
the Natni'af lli^Jtorv of Anini.ds,’' a .Settin < dilion of 
(iilbort's “De Mapinte.” a eop\ of the first edition 
of Darwin’s “Origin of Speiie.s,” and the e\tensi\e 
collection of Fanijlish .nid foreign pamphlets on Dia- 
(ornacca*, from the hhrarv of the late \\'\ nne K. 
Baxter. 

Mj-ssus. T.oxomws a\o T'o. have in the press a 
new' hook by Prof, A. \A'. Stewart enlithd “Some 
Physieo-( 'hemical 'I'licmesP’ which is intenckd to 
form a conneefinj^ link hi tween svsiemalic fexl-bc'ioks 
of j>h\sical cdu-imslrv and the oii^inal literature of 
the suhject. .Anionp lla subjects tri'.aled of will be 
doulilc and c(*mple\ -alts, psendo-ai ids and indicators, 
non-.'ujueous ioiii-mp iiu di 1, Colloids, the iMowni.an 
movement, absorption, c.u.dxsis, chemual alhnity, 
emission -pertia, the di termm.'ition of A\o^aclro's 
ronst.ant. th<‘ fxriodic I.iw, and atomic siiuciuie. 
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Our Astronomical Column. 


l>K(oiii \ssi Mill \(.i 01 Mokmm; .Si\ks. Mr. \\ !’'. 

Denning wiiles; ‘1)111 in, rt (he lunaiiidcr of lh<' }>n'- 
M nt month tin re will he \I-Ible Ix'lore siinri-e ,dl (he 
hrij^fnest pl.mets, \ i/ . Mi'isuic, V'enns, Mar-, 
Jupiter, ,md >.i|uin, amt in addition to the-e olpicts 
the rresi eiu nl ,^he Mikmi will he cisil»le in the soiith- 
t'astern sk\ fioin about Noxembei 

“ft is onI\ at lon|_; inlcix ils ih.ii so larpi' a number 
of inletc-slim.; fibmets oerupx’ positions in the heacen^ 
eii.thlm^^ them to be viewed at the s.inn‘ lime. 'I o- 
w ards (hi end ot tlu- inorilh Mars, Jiipitei, and 
.Saturn will b<' neai' one anothir, .md lhe\ will he in 
lOiijunilmn with the Moon on .November 25, Mer- 
cutv and \ eiuis will also In* neai loc^eibt'r and low 
in (he soul !ia*as(ern skv, and on November th<v 
mav be seen near the nanow cia'sunl oj the moon. , 
I he hes| Mine at which to Mcw tlu'sc objects Will be 
ftom aboiii 1)30 to 7 a.m. f)f the planets named 
\ I'nus will .appear to be nuieli llii' brii;hl<'st, wiiile 
Jupiter will i.uik second,” 

MriMFVAf .\srKONOMIC.M I\8TKU,MK\TS IN InD 1\.— 
Ah'inoirs ot the \r v h.eologica) Smvcv of India (No. m) • 
contains .i desudfjtion In (1. 1^. Kaye of some mediev.d , 
instruments ot beautiful workmanship now in the > 
iJelhi .Museum. I’luTe are three astrolabes bedonging 
ri'spectiveh [o the tliiiteenth, fifteenth, and srven- 
feenlh cciiiuries. Tliey contain planispheres on which ; 
the principal stars are delineated with such accurac'y 
that the date of construction can be ascertained within , 
a few years by simple measurement of longitude. | 
'The stais’ names are nxorded in Arabic, and a glos- ' 
-arv of their meanings is given in the memoir. It 
iiMV he noted that (he name Achernar (the last of 
the river) is applied to the third magnitude star ' 
Kriciani, not to thf' bright star, 17° further south, 
that now’ hoars it. 

I'here arc .also tablets on astrolabes giving the^ i 
NO. 2716, VOL. I08] 


l.'itiliulvs of M-vei.'d towns, .md othrr dclmU suci) a.s 
th<‘ length ot the loipgrsi d.iv 

d'iie iclestial sphcti is of In.iss <.3 1 m. in diameter; 
it 1)1 ars ih' dale \ 11, 1087 (or v n. In spite 

of liie small scale, th»' si n^’ po-iuons .ua -o accuiate 
that th< ir me.mun d longitude- led to the dale 161)4. 

It is of interest to noh th.u lie Arabs boi 1 ow’ed at 
b-as'i three constellation nana^ 'I haur, Oanlaurus, 
.md Qllns- -fiom the Oic'id^, mW th.if ilie\ i.dl lietel- 
goux and Bellatrix th.i' light .and kft shoulder of 
Orion; in other wools, (bev lake the ligute .is sliown 
on a star-map, not on a globe, a.s some medieval 
Kiiro(>ean astiologers used fo do. 

Nova Apt II .1- It is' (ir.tiseu 01 thv that of late 
years a number of obsetveis luive studied novie on 
their decline, long after thev have erased to be 
spectacular. C’om{)aris))n of theii ultimate with their 
original condition is of v.ilne is likely to afford in- 
form.ation as to tb<' ibar.uler of the event that pro- 
duced the suddv'ii oulbuisi. Nov .a Acpiila' is a par- 
ticularly fa\our.af>|e stai lo fake for this purpose, 
a long series of phoiogiajihs of the ‘^tar in its pre-nova 
state is available. It was then of about the loth 
magnitude, but seemed to be irregularly visible to the 
extent of half a magnitude 

Popular Astrofiouiv for October contains, in it« 
Variable Star Report, numerous observations of the 
st.ir made last summer. Kach of the following values 
is the mean of about eight obscrv afions : — 

1021, June 8, 0-44 mag ; julv i. 947 mag.; July 13, 
064 mag.; July 28, c)()o mag ; August 6, 047 mag.' 
The observations leave it an c)[)t‘n question whether 
there are short-period fluctuations; if such exist, thefr 
amplitude can scarcely exceed 02 mag. It will be 
seen that the star, in three years from the outburst, 
has declined to within some half-magnitude of Its 
origihnl bf^htne»j?. 
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British Scientific Instrument Research Association. 


lT'HK Britiish SciciUitic Instrumrui Re.sL.uth As!,v.>- 
ciaUon has rcccnlly issufcl iis ilmd aiumat irjtuii, 
thich gives a very briet account ot the lui rher deselop- 
nlent ol the organ isali(.>n the asstxriation aiul ol 
repeal cht'S in progiess. 'I'he im labt r^sliij) « oin- 

i rises sonic l\v'enl}-li\'e or more o{ the piineij>al 
)struiuent-makiiig Jinns ol tlie coiiniiy; liu* diiecOH-, 
ir Herbert Jackstai, is assisted by a scicntilii. slat) 
f seven nieiribeis, in .uidauai to tiie secr<‘tai>. I he 
resent chairman of the a^siKiation is Mr. ('ampbell 
winton. 

’three )enrs are a slioj I time in the lift^ ol a ies<ai(h 
insliinfion. .Much ol llie time Jrts, no douhi, htaat 
|>pcnt in the prehminarv planning ol the ])rogi amine 
of rtstairh, in securing stall, ;tncl in piuviduig and 
insljihng what must stdl be a sonawlial mod, si 
['quipiiH lU. It is to the < redir of the stall that lh< v 
uivt already succeeded in prodiuing m -^ ults, along 
note than one line of um stigaiion, of del’min' \.due 
:o the nuMuhers of the .issonation, and, no clouht, 
iltimntely to the users of s(i«'niific appaiatus and 10 
iclence geiHU’ally. ‘llie liias of vvoik whuh have 
neen mainlv followed are cbailx indie. tied h\ the i 
. re{>ort, though^since the knowledge raquiMd bv a 
researt'h .'issot'iation remains, for ;i lime ai le »st, (<ni- ' 
tideniia] to ils imuiibers, the details given of Ihe resulls ' 
achieved are somewhat limiti'd. : 

IvKfifnmenls have Ixeri mad( in llu pioduetion, on 

a small si'ale, of Of)ti(.'d gbisses of new’ t\pes, dii(‘Cled 

more |>arl icularl\’ to Ihe provision of .a subsiitufr for 1 
alum in .ipoehi nmatii' l(nN(s .md some oilier spicial 
requiri'mcnis in optical di sign Infonnaiion lias Iw en 
obtaiiii'd with leg.ard to iniiti al-tinted glasses of uni- 
foi lu sp('((ral .absorption .nw! coloured giassis {01 ! 
I,)hotographi(' putpos(‘s, whifh it is hopt d imu bsid 
to jii'o<iuc(ii 5 ii on the i!’a,:ufa( tilling si.de. Th<' 1 

diiialnlif\ of ojdii'al glass, s has been fhe suldeil of ' 
sjiecial siudv, and reseaich on the viscositv of glass , 
lias hetm jMomoted, .\iul has led te> ,i new’ metliod of 
delet mining viscosity applic.dilc to glass at high tcan- , 
piratures. j 

Much .itlention h.-# been devoted to abrasives and ■ 
fHiIishing pow'ders In (his work considend»le sue- 

ci'Si; iv^s been .iKained, .and results of (heoretiiMl 
interest, ns Avell as of practical value, have been 
secured. If is undersICHxl that a gener.al anount of 
these will be published Cements for f)risms and 
lenses have been investigated and some imptovenienls 
are recorded. Other maloiials to which attention h.as 
been niven are .a wuax mixture for use as a femporar\ 
adhesive and soMcrs of high and of low' melting point ' 
The Of ogress made should he of definite value to ■ 
optical instrument-makers as well as in other allied 
indnstries. , 

The other main seiticni of the w'ork relates to elec- i 
Irical and X-rav apparatus. Prolinbly the most not.able j 
siireess so far achieved bv the research staff of ( 
this section has bi-en the production of a con- ! 
veni.oif regulator of new Ivpe for X-rav tubes, | 
which enables thc' tube to be “hardened” or ■ 


I “ suite ned” as d(''Ucd, tliiK eonsid( rabiv istending 
j llw hie .uul us»‘!uln 4 ".s ,*1 ine mb*. An in\ csiigatiou is 
I in piivgu'-s whieh 11 is ln*pid w ,11 It .id i*» mailufiic- 
‘ taring impM)Vi iiu nts m the t<iui''Mu^ ol \-ray lubCb. 

' Ihe w.ive-loim lor use uj ih« gtini.iimu lU X-ia^s 
; IS .dsi> being siiidied, (Mini iu\< "i tg.Uions winch 
' have been unUeilaken Kl.m- to ih* n .igi,< ti, |>i o]m i lt«'s 
ol m.Uorials iisc'd in g.dv .inomelet loiN md lo in.sula- 
tui s .mcl insnl.'cling \aiiiishes .uul cn.iiin U , 

, Main ol the lese.ircli .issoi i.uimu-^ m* !.n b>iin»;d 
fiavc lew f.icihtit's lor i.iriying out osmutli undei 
! tlicir (*wn immedi.Ue lonirol, .md. in (oinniou wuh 
uthcas, the Biitish Js(i<niilii‘ JnsHumcni Kise.tnl) 
Association h.is devctfid some {»oiiion oi 10 . lands 
to llie promotion ol iiuc'sligalio.is Ip odui ipsiiiu- 
' lions .uxi iiulnidu.il wt>iKeis into ptobh-iiis o! iiiipon 
‘ anct* to Its nu'inlxis. The \. 1 ( 101 ). il rii\su,,i L.dKiia- 
(*>it is ( oll.ih*.n ating wiih tin .isn,,,. j,ii kui 111 ui lines 
' lig.ilioii III. ding to r.idio-lumiiious [)umi. Woik ol 
I gieal inijiori.'uu to llie , Ic* inc.il msii inm'ut-m.tker 
I h.is been done .it the l.il)or<d*a\ la the prodviillon 
of .1 lesistame innti'ii.il ol sin.dl i* inp' i at ure eoell'i- 
I eieni siinil.ir to “ mangainn,” samples of whicli ate 
, being supplied hi tlx .iss,.h t.d mn Im iii.ii by its 
I nx'inbei s undia manul.x lui ing nxulitxnis KeseaJclx's 
' undertaken by indnidua) in\i‘siig,iio» ux lud«' tlx* 

J ex.uiiin.'ilioii of liqnxls suil.ible loi h v< 1 babbles, tlie 
Iwoiic alre.'idy mentioned on ihe \iM(*sit\ (d gl.iss, the 
, sliid\ of m.igtx t si(‘e]s, .md qix'sixxis .11 ising out of 
J an m\ ('stig.itioii ol lissuc-|>,q)ei ,n a wi.ipjiei’ (or 
polislxd glass sni f,i( ( s I ]x d* sign md lOii- 
stnx lion ot .111 mic'gf.'ilmg ne|>lx‘loin<-i( i ni.n ats,) he 
MX mitaied. 

j Ihe um ol a Kse.inli ,*ss<j< i.'d ion mus| l^e to im- 
pane Hiilish iiuhislM' .md * ii.dde i( loiompel* mor<' 

I Miccissjulh in both lx»me .md fonigii m.ukels hv the 
' ulihs.itioii ol tlx' most .xlvaixii! sixnlilu Uiiowli'dge 
,11x1 methods, 'ibis niijili, s llx (*>Hhal * o-opei .ition of 
ils iixaiilx rs tor liie eomiiXiii .aiid tlx‘ extent to 

wliiih this piinc iple is hi ought ini<» opeirdioii anord.s 
i s,»nie measure' of llx- ,id\.mi ige wliuh the mi'inbers 
! .Ill' lilvi’U to ill n\«' tii>m tlx ir .iss ' k i:d ii >n 'llx pi'ln- 
' < iple .![']>< ars to h.ise be< 11 ,\e!opte<l nX'H' fully by the 
British Srientifu Instrument Res,. u eh .XssoCiation 
ih.m Ia some ealx 1 s, .11x1 this Is n! good ,mgm \ ha its 
future success 'Ihe list f>f suhoidmate mve s| ig.-vtiops 
w'itli wdiieh tlx* re'poi I comludi's, due to individual 
inquirie.s, indicMle's how' valu.ihle the assist,an(:e of 
sucli an assoe'iation m.av he le) its component memherji 
if the dirccle'ir and his stall .ui .allow* d reasonable 
; freedom in the use of their knowledge ,md exfienence 
to reme>\e‘ tlie didicultx's met with by individu.al 
memlwrs in fhe* course ed tlx-n woik ;md in giving 
advice for (he improvement of their products, Inves- 
tig-'itions carried out for one of the nsstK’ialed firms 
.are paid for b\ the fiim, and tims add to the revenue 
' of the assorialion. The help w hie li c.m he given in 
this manne'r will incre-asc' sleadilv in import, ance as 
tlie staff gains (experience* in dealing with llx? technical 
problems of the inslniment-inaker. 


Arctic Medusae. 


have received copies of p.ar!s ot the Rc})ort of 
the Canadian .Arctic Expedition, iqiV'fS; the 
Medusae and Ctene^phora are dealt with b\ Dr TI. B. 
Bigelow, the Polychacta by Dr. R. V. Chaml>erlin, and, 
in the portion devoted to the CrUsStrjcen. the Cumacea 
bv Dr.W. T* Caiman, the I.sopoda *bv ‘Mr. P. L. Boone, 
Ihe . 5 ^r|iph(pod 4 bj? Mr. C. R^. Sho^tUfsker^ the 


par.asitic CopetHxla liv Dr, Ck B. W ilson I lu* rol- 
loetion of .Medus.'v, which is onk tlx snorxl which 
has liven made on the Arctie' co.'isi uf .\mt iica, com- 
prises sfjecie's well known ejiher from somej part of 
the North .\tlantic or from its Xretie tilbularies, One 
speciexs onlv is newn, Dr. Bigelow refe*rs to tb^ *tni- 
portanoe^ especially to lha oCf*anographer, t>f estab- 
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lishing ddinitoly which of the Arctic Meclusai are cer- i 
tainly prcxiiued in those seas; for such floating buoys 
arc* souiclimt s of j^rcat assistarKc in indicatuig the 
origin, norfhoru or south* rn, of the < otistiiin nr waters 
of ocf'aii * Ml rents. llie M<dijs«i* have the, .i<iv.uitat;o, 
as voinpaied with Antic diato/ns, of iart^or si/e 
and easy i(Jeri(ifi( .ition. Dr h^w points oiiL that 

thrie is at least on*' Ani h*in'ie(lusa, .Sarsni princep'>, 
whi*'h has rnov hc<nt i*‘<oi*Je<i fniin so many parts cd 
lh*‘ ArciK and from (utrt’Ols lhu\jnj.^ fjom it the 

Lahi'ador juirent), fail from nowfuae »-lse, that it 
salely he taken as an mdicatur uf Aictir water. 

J ho repr)rt on tlxj Isopoda fias l)*?cn extended to in- 
I'hide other material from the Xrrtie^ and forms a 
summary of *)ur preserit I<n*>w'j**df.t^‘ uf tfie Isopoda 
of that re^don I he Amphipoda reported are, for the 
most part, w*II-kno\vn Art lie s[)*'eies, but one - a 
species of Svniirella is new, and this penus is re- 
corded jor th.' first time in American waleis Katins 
ohesus, kn*w\M previoiish onlv from the Atlantic, is 
now' rejMscli'd for the first tinu* ftran the I'acific. Ap- 
pended to th< report on parasitic ('opef)oda is a useful 
list of tju' spf rie> which have h**en recorded from the 
Arctic up to the present. 

University and Educational Intelligence 

HiKMiNini \Af. The Huxley leclure is to be d('liv<‘red 
on Noveinhei 25 by Prof. lJo\'d Morgan, who has 
chos.en as Ids svihj*'ct “.A Pftilosophy of Kvolution. ” 

-A congratulatorv address to Dr. G. D. 
Liveing, for forly-se\'en years professor of chemisiry 
in the University, was read by the PuliHc Orator at 
the Congregati*'»n on November 5. The address w.is 
presenteii lyv the A’ice-Ghnncellor to Dr. IJvfing at 
St. lohn's CoUege on Sunday, Novt'mber 13, 

Dr. J. ('had wick lias been elected to a fellow shii> 
at Ujcinvill*.' and (''alus College. 

Mancukstf a.- -'1 he University has receiv«'d from 
Messrs. lewis’s, f.td., an ofl<'r of looo/. a )ear foi 
three x'ars \ portion of this sum is to be utdis»*d 
in firoviding s* hol.irships e.ich of the \alue of zoo/, 
for OIK* \i*ai, to enc*)utag** furfhei study on the part 
of gracluat*'s who firoprise to enter industry and com- 
merce. Lhich'r tlie proposed scheme one scholarsliip 
would bo olf( red .ukumHv in ear'll of the subjects, 
economil s, (ommerce, and applied psvehology. It is 
profKised that tliest* selioinrships should he open t*) 
giTiduates 4)f aru apptuved university, and that thr'V 
should f)e aw, lull'd by (he Univer.sitv . I'hev will be 
kn*.»\vn as ilu- “lawis’s Scholarships in (A:)nimerc*\ ” 
I'ho coiintil has accepted the offer wdth gratitude. 
Detail*’*! jaupovals for the srlii'in*' are at present undr-r 
consideuitlon. .in*l will he anniiuiK'r'd in due course 

Mi. I\. W , P dmer, of th*' (teologie.al Survey of 
India, has Ixcn ap|)oin(i'd senior lecturer in ge<')log\ , 

Mr. .Si, ml* I W'valt, inv*’Stiga(or to tlie Industri.al 
Fatigue ki'x ireh lk>aid, has been appointed special 
lectiin'i' in psMh.olugy. 

Mk. J. \\” S(n\KM h,ts bi'eii appointed lecturer in 
biology .1! King fulward VH. Mi'dical Schoc)!. .Singa- 
pore. 

ThI': Tnucs ‘.announces that Sir Philip Afagnus, 
meniher of P.arli.unent for London Ihiiversitv for the 
last si.xt<'en v*'.irs, has written to Sir I'orrest Fulton, 
president of tire laxulon University Unionist .Assen-ia- 
tiOJl, stating that, .as he has entired his eightieth year, 
he has decided not to ofT* r himself for re-election ar 
the close of lh(‘ present Parliament. 

It is j:mnounced . (hat fiv<* or moie .commercial re- 
$o,arch fellow’ships of tbe yaliH? of 
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fach are to be iiistilutcd by the eitecutite co&tti ot 
the Britisli Empire Exhibition, 1923. The felloysfiips. 
wall be identified with those towms (he chambers of 
conimetce of which obtain the higliest aggregate of 
guarantees for the *;xhibition in proix:)rtion to their 
iriemhorsliip, and tliesc lipdns will liavr* the right 
of selecting thr? recipients. Eacfi fcllowshij) includes? 
a first-class retain liiket to tlie Dominion or Depen- 
dency to be visited, and research will be carried opk. 
under the following headings (i ) The best meaciiijii 
of promoting inter-imperial trade in a selected staple 
industry; (2) tlie methods by whicli the forthcoming 
e,\hif/ition can promote this trade; (3) the potential 
res'ouices in raw matt'i'ial of the country visited and 
the best means for their exploitation in the mutual 
interest of th*' producing country and Great Britain ; 
and (4) the means whereby undeveloped resource.s; 
may be adequately represented at the forthcoming 
exhibition and brought to the notice of the industrial 
and financial groups concerned. The subject for in- 
vestigation will be determined by the Icxxil chamber 
through which the' fellowship is awarded, and the 
fellows sck'cled must proceed to their destination^ 
before the I'lid of March next. 'Phe closing date for 
entries fc>r the competition is December 15, and the: 
results W'ill be announced on December 24. ' 

BuLiKTt.N No. 42. 1920, of the United States Depart- 
ment of the Interior, Bureau of Education, provided* 
evidence that American colleges are suffering in tile 
matter of staffing in inur'h thi' same way as British 
universities and colleges, and for the same leason.*?. 
The Imlk'tin contanus reports of conterences on eductU 
tion for higliw.ry I’ligineering and highway transport. 
The Am<Ti<an lollcges are very desirous of helping in 
the solution of higliway prohk'ms, but they ar*' limited 
in many ways, .'hkI especially in th*' matter of mopey. 

A large* numb* r of *oll<‘ge fatuity mr'mh*'‘is aie leav- 
ing beenus** manuf.icturers offer liighr'r salai ir*s than 
the college.s tan p.iv . “Under weir conditions tho 
leaching stalls wer** h.rdly tlisoi ganised. L.ast vear 
thi're was a tremt^ndous influx of ni'w students, and 
the appropi ia(i*>ns hav**, in g(*neral, bien far k-ss than 
Ihe^ enlarged m*eds. .Salary' hudgi'ls Imve not been 
revised to meet tlie competition %f industrial engineer- 
ing organisations, with the consequent los< of very 
nianv of the l>es( qualific'd professors and instructoi s.’’ 
'Phere r-s a great deal nioic t*t th*' same ('ffoct, and 
the committee r«'<'(Mnim'nLk ih.if more ample funds 
must he provided from privat*' sources, from co-oix'ra- 
liv'c efforts w'ilh Industrie'', and from tax.ation. 

W'F. have r*'Ceivi‘d i\vc> [raix*!'*! on “ lnlr*rnntionaI 
Language in English and Ido,” b\' Pi of. Otto Jes- 
persen, and a pamphli't on “ Th*' Auxiliary Tanguage 
Ido,” by \'L 1 .. de Ifi'aufront 'Phe^e p.ipr'rs trace 
th<‘ origin of Id*> as ,'i d(*v*'l(>pmen( from KstH'ranto,^ 
and ckiim that it is fr*'*' Irom manv d«'fcet.s to be 
found in the earlier artiPuial langtMge. In 1907 an 
I nternational C'ominitite m<’t in Paris to decide which; 
arlifici.'il language was the* most suitable to bi* intro-^ 
duced for international com munic.at ions. After much’' 
discussion the Cornmitte*^ decided in principle to adopt 
Esperanto, but with the reservation tlial several 
changes should be made by a Pernirrnent Commission: 
The changes made by this Commissiiin were, howeveC, 
not accepted bv the supporters of Esperanto, so that 
the nuxifiarv language finnllv adopted hv the Com- 
mission, instead of taking the place of Esj>erantoV 
appeared ns a rival language under the name of Ido. 
The recent retxvrt nl the Committee on an Int^fj 
national Auxilifuy Language made to the meeting! Of 
the British .As 50 ^d|ioh at Ediriburgh toconimencfe'^iah 
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/ft sj&iitabfe. We would suggest lO the Esp^ ramists 
J iidists that, instead of accentuatiivj^ ihcit diher- 
•es,, they should endeiuour to cuuk' to an agrta- i 
u[>oii jxiinti, ot citlleicnce, and tiuis pre^tajt a j 
Jted front in rhcir rainpaign in fasour oi <in aitiliti.il | 
;*gunge. ^ ! 

jiKilftK fonuminicalloji has itathcd us Imm 
f. Cvril Crossland (st-e Natukk, Augu-l p. 733). 
\0 cvpiessfs tlu view that llie use ol llt'hrow al 
Jewish rnivirsilv in jeuisaleni is an act <>{ ex- 
E^ivencss against non Jew's, jle urues that Hebrew 
K'a dead language, and onl\ the Zionists ate woik- 
^ (or iis revival, tor purely laeial and jx>htiral 
Ks. As a nialter of laii, Hebr('\\ is the real living 
Ihguage of the Jews in J’alestine. li is the language 
= ttisiruefion of the jewisli srluKik in Palesiine, both 
Lnientaiy and steondarv, and is one of the (vfhci.il 
“rtguages of the tountr^. It would sundy b(‘ an 
atoinah (0 have a Jewisli university in Palestine 
without lli'brew as the language of insliurlion 
lebrew has alreadv bes'ii used (or seiintiln woik 
idth great success. To urge that the use uf Hebrew 
neans e\eluding non-jc'Ws is the same as utging that 
he use cd English at a Ih'hish university means ex- 
iuding I'n'iiehmen or (h'rmans. Mr. (Vosslnnd 
■pbject.s to the jdati'inent that Jiwvs ate opposed to 
/eleriralisni, and^sks, “Then how is it they remain 
•je\Vs.'>“ We suggest that he iriisunderstnnds the 
.jmeantng of thewotii “ clericalism/' whiclv signifies the 
<usurp;ition ot polifictil jvower bj th<' ehagy, and to 
JhE jews are opjwised evervwlicrc. Mr. CfOssIniul 
reft'rs to the college at lleirut, wlira-e iiisiruction is 
gieen in Ivnglish, and to the fact tliat (here are in 
C }\nlestine nativi' qualified, energf lie, and jiatriotic 
metHral men who can deal with the public health of 
the couidrv These facts an* irrel(*\ant. Beirut is not 
in PaU'siine. I'urlher, public health has been grossly 
; neglected In Palest ine, and to object to this being 
eared for b\ few’s is ;ui In idinissible atlilude. 

SoMi: uf the most sh iking dtw elopmetus of ie<(>nt 
years in (be edmation o| llu* rtuvlical pracli(ioner 
nave been concerned \vi(b (be inci easing realisation of 
' t\-f need for jilacing (he (uiii(uluni ii[>on a solid 
foundation of pure science d lus h.is in turn reacted 
Upon (be teachers of pure s( iem e, f<M it lias stimulates! 
their interest in the rnedKal student, with the result 
Otat in v'ariiius universilu's courses in pure scien('e 
, ba\e laa-n organised wilh a sjMcial e\e to his need'.. 

- Such a course* Is illustiatcsl hv a prunplilel vvfiieh has 
^ readic-d us from the I uiversity cd Melbourne, de.iling 


Calendar of Scientific Pioneers, , 

November 18, 1864. Edward Forbes died. IhcKigh 

unl\ iluiivomu wlren he dkd, lua ht s was legaidttx:! 
as tin* le.cdiug Lhiltsh u.UUi.ihst of the lii .U half td 
the miu'nciiiii ci'tiiuiy. He wic>ie nnportaiU ge(,>- 
fc'gir.d, ()( I, .tn ical, and pai.eoniologu al p.ip<i>, and 
lurihetcd the sUidv *>( m.u'ine /(inlngv, Nalur.ili"! 
to the Jiciiinn Ej«:jH.'di(ion ol iNqi, lu Ik came pi\i- 
(e^sot ol bcK.my .It King's College, 1 oiulthi, .md juSl 
belm'i; hi^ de.illi piolessoi (*l n.itui.il hisi(Ks ,n lulin- 
burgh 

November 18i 1887. Custav Theodor Fechnor died. 

,\tfei resigning file < Iraii ol j>li\''Us .ii k'ip/ig, 
Ima'hm ! turned to lire study cd psv c hoh'ig^ , \^lluh Ik* 
endt'av cHU <*d to make sUsCi’pt ilde tec malhemalual 
tre.itmi lU He tb lemeiuhered lc)i' tin usHui 
Ei'c hnei 's l.ivv. 

November 19, 1910. Rudolph Fittig died. Piofe^.^or 
ot ('Iiemisftv al 'lubmgen, v\ lu re Rams.iv w.cs uric ol 
his Students, .uul llu-n .it .So .issbui g, I'hnig did 
iaigiii.il work on ilu* l)i’n/em' sines and ni.nle an 
exhaustive stud} of un''atur.iled at ids and lai'tones. 

November 20, 1761. George Graham died. 1 he 

maker of Il.rUey's muial quadrant and Ih'.'rdley's 
sector, “honest (leorge Hrah.un “ w .is the first 
mech.inician of his ag<‘, ,ind to him we owi* (he mer- 
eurial ireiuluUim and the dead-beat esc.ipi inent . He 
is buried wilh his master, d'omplon, in the n.av’e of 
W'e.siminsii r Abliey. 

November 21, 1815. James Archibald Hamilton died. 

• .\ j>ioneer .unoiig Irish astronomers, Haimllon in 
1700 b< canu* (he first astrononwr of .\nnagb Ol).- 
serv.itoiv, fc'unded l>v Kiehatd Kobinsi'u, litst Baron 
Rokebv. 

November 22, 1881. Ami Bou6 died. (X b tench 
descent, but born in Hamburg, Bone studied at Kdin- 
burgli, and in 1820 published the litst gi'iK'i.il ,u count 
of lire geology of .Scotland. He jilaved .1 le.ulmg pari 
in the jorniaiion ol the bVench (ieologa.il Soi ie(v ui 
1S30, and afterwards settled in Vienna, comnujni- 
e.iling to the Academy ol Scieni es there inijKirtant 
papers on (lu,* geology of tlie Balkan StaUs. 

November 22, 1907. Asaph Hall died. A contribu- 
ir>r lo m.mv IrraiU-bes of astronomy, H.dl .tchieved 
popular fame by Iris disiovery on .\ugus( n .aucl J7, 
1H77, of l)<‘imos .tikI Pbobos, ilie outer anti Inrter safek 
hies of M.its, I'roin jK()> to iXpr he was innnecfed 
with the Naval Obsrtv .itorv .U W'.ishinglon, and 
.iftervvards held a clrair of .asljonomv at (l.arvard. 


with the ccfUi.se in eli'irient.irv plivsirs feu" n)eili( ai 
'?tu(h*nts in (h.at iinivc rsil \ . 'The pamplilet, which is 
}vrit(en by Mr fv (). Hen iis, letturer in natur.d 
jihilosophy, in rollaboration vvitli Prof. Laby, is 
enlith'd, “Notes on (''olloidal .State, tin* Measurement 
of Blood-pressure. Honservaiion of Energy in the 
Human I>odv.“ J'he pamphh't is nut a complete 
syllabus- probablv the authorities of MidboiiriX' I’ni- 
versitv hava* learned what nlany of our authorities af 
home have failed to learn-- tirat there is no surer way 


to depriv'e universitv* leaching of all life tb.in bv 
forcing it (0 conform to a ( .ist-iron ftamevvork in fhc 
shape of a rigid sv'llabus but it serves .it least to 
show that the Midbourne eour'-e is lioifi interesting 
and useful. The dispersed condition of m.itter, solu- 
tions, colloids, the processes of filtration and dialysis, 
the scattering of light, Jirownian movement, cata- 


phore.sis, coagulation and precinitalion, (he measure- 
ment of blood-pressure, and the encrgv-changes in 
the animal bonv-— these subjects are all dealt with 
in Melbourne course, ond every one of tliom Js 
of ;th<t;ino«t immediateJmport.incc. the stiwlertt of, 


November 23, 1826. Johann Elert Bode died, 'Phe 
foundi r in 1774 of tlie 1 s/raaea;/st/?c Julnhuili, 
liftv-one volumes of which he ('difed. and known fi.»r 
his enuncialiun ol Itinle’s law, Bodr was ,i il.imluirg 
srhoolmasp r who w.is i ailed to fw-ilin bv Frederick 
tlie (ireat and made a member of tlie AiadenU' pf 
Sciences. 

November 23, 1844. Thomas Henderson died. The 

first Royal ,\sti<.nomer for .Scotlarid, Henderson 
pri'viouslv was dIi<<.tor of the f'ape Oiisei v a(oi v. His 
puhlicalion of fhe deti'rminalion of the parallax of 
a ('entaurt wms made onlv tw'o months l.iter tlian the 
publication bv IF'sscl of (be parallax of (>i Cvgni. 
These were (he first delenninarions of tlu'ii kinfP 
November 23, 1864. Friedrich Georg Wilhelm 

Struve died. The fourth son of a Danish piofessor 
of m.ifhematirs, .Struve in 1.821) bec'ame diiciior of 
(he Dorpat Ohsrrv .alory. whence he leniovi'd ft 
Pulkowa as the rhi<*f of the faniouv obsirvatory 
ereefed hv Ts.ar Nicol.is I. .and opened in 1830. 
Dnder Struve, Pulkow.i became not only a great 
■centre of astrononiiral work, but ihe centre', al^^o 

gecxMicM Operations. E. C./S. 
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Societies and Academies. 

[.QVDON. 

The Royal Society, No\<inl)<'r 10,- -P|^c>f ( . S. 

Slu'tTmo((,i)^ >idont, in i hr (hriii.-*- A. j. M'ilmott : 

nial irs(,u(h<‘s nil vrj^riablo .issiniilalion .nul 
M'sinrahon. \ 1 V,- A^sunihitinn 1 >\ hubiiHnj^od wairr 
|>i.(iits in dilutf' solutions of hn arh(.;nair‘s and of atid*' : 
an itnpiovid huhhlr-t oLinhnp na Imiqur. Tho im rrasr 
ol “ buhblti rate ” n| (arl)(»n (liovidc librraleil from tbr 
cut stem of a wat^-r-planr v\Iun Irer acid added to 

the water eoveiinq tin- sl( m due to the ritec 1 of 

the acid Ujifui larhonat* s jirrsriir. Ndi in<'reas<‘ is fomid 
when soil water is used (n "bubble rate expeii- 
ments, soUitinns of (.irbona at id and of sodium bicar- 
bonatt' t)f l^llo\vn stnn^tii behave similarh E. <i 
Young: 1 lir t n.ioul iimn of protein b\ sunlij^ht.- 
h, 0. \onng, ] ht* optic'. il jolalorv power of trystal- 
Hne ovalbiiniin and snuin albumin.- -A. R. Idng and 
f). R. NanjI • 1 he loii^(\i(v (d i(»rtnin species of \east 
VVast ( ullurts pn jtared in iXS7hvt}u' late Prof, Flanscai 
were foiind to he si ill lisin^. 'flic* form in which they 
have leiainrd thuf vitalitv is not clettTrnined. A. 
ufiii'uhitus hil'M nates in the soil; .since the yeast v\ itli 
wliich llansin \\ 01 Iced does in>t form endospores it 
mav ha\e hern oirserved as rt'sting cells. — F. Kidd, (' 
West, and (1 !•', Briggs ■ A quantitative analysis of 

the ^row'lh of Hcl)anthn\ annmts Part 1. The le- 
spirjiflon tif llu' ))lant and of its paiis throughout th<‘ 
Iife-i'\(le I he 1 espiratioi'' of th<‘ plant was investi- 
gated (1) for taltulatlng loss in tlrv-weight, <hie to 
respimlitin under tit id (onditicais, and, with th<i in- 
crease in dr\ -weight clue c’hietlv to assimilation, to 
construct a "hnlance sluad ” for ihc' plant; (2) to 
(leterinine elfeit (»f ngr of (he plant (internal factor) 
m’MjM its respiration, which was ine.asnrt'd under stan- 
dard conditions .u weeph inO'tvaU liuoughout tlu' life 
t-\''lc. I li(' riiniiLinr of carbon <lioxI<le (mgs.) pea gm. 
dr\'-w'eight |)('r lu»ur produi'ed h\ the respiring tissue 
iiiuler standard conditions is called the ‘'respiratory 
ind('x,” which is a close nuMsuiv of the “effective 
amc>unt of tespiilng cell-matter*’ ddie ndation h(‘- 
t\v<‘en respit at i(»n and tc-mperature (0-25*^ ('.) was 
alsci detc't mined 1 he “ ies[iIia(or\ index ” of the 
wdiole ]danr and of lndi\Idu.al organs dccnaasos 
tlunughout tlu' lib'-c\cle, in the rase of the v\ hole 
pl.'uU from to ahoiit o v Fs fall follows clc'>sely (he 

fall in “iclativc growth r.((<e” fi. S. Currey : The 
colouring matt* r of red roses. 

Royal Microscopical Society, October 19.- Prof, John 
Eyre in the chair.- - Dr. L. T. Hogben ; Pr< liminarv 
.recount of th< sjk nnalogc nesis of Sphen<Klon, The 
mab'ri.d of tliis lescarch w.as preserved hv Prof. 
Denclv. Fxamination of sections of tc’stes of Spheno- 
don show • (<r) The dijiloid complex is markedly 

hetcromorj^hic (b) .Synapsis is elTectecl hv parallel 
conjugatK ii (r'l 1'lietc- is .i]>parently no unpaired 
chi onu>si)me (d) d'he ]>rol>able number of diploid 
chromosome, is (wentv-six. (c) Reptilian gameto- 
genesis i. m pn'scni an unexplored fudd that invites 
attention lor ilie sUid\ of lieteromorphic chromosome 
groups 

PhvRlcal Society, O. tobrr 2S - Sir \V ft Pragg, 
president, in the chair -S. Biitterworth : d’he use of 
Ander.sftn’s Inidge foi the nnsisurement of the vari.a- 
tlons of the i .in'icits and cdlec live' resistance of .a 
c'oiuhaiser with ftecjuencw Fr'oni an analysis of the 
effect of re'^idLl.lls and e.ulh capacities in Ande^s<^n’s 
inductance-cMpac'itv bridge, it is sliown that if 
balance^ are obtainc'd b\ balancing the bridge with 
dirCit currents, and making t^e alternating, current 
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adjustments by means of a small series resistance (j^) 
and p.iral)el condenser {C) in the condenser anti, 
then the changes reejuired in i' and C to hold th& 
balance at dilferent frec^ueiicies are equal and oppo-r 
site to the variations of the ellective (series) resistance 
and capacity of the condenser with frequency. The 
assumptions made are itiai the residual inductances 
and resistances of the “non-inductive’' arms of the 
bridge are invariable w'ith frcqiK'ncy, and that the 
resistance ot the inductive arm varies as the sqiuiro of 
the frequency. S. Butleryyorth ^ Notes on earth 
capacity ctTects in aUernaling-currf'nt bridges. 
earth capacity acting at any ]>oint in the arm of a 
bridge may he rcpiacixl by tw'O earth-impedances acl'^ 
ing at the ends of the arm togi'ther with an im- 
pedance in series witli the arm. By integration thi? 
result is exlcndi'd to ' sm.ill distributed capacities. 
Two nictluKls are given for the elimination of the 
<Tror due to the end impedance-.. CAmifrlete elimina- 
tion can be obtained only lyv tlu' use of shields con- 
nected to tlie ends of the bridge arm.--F. G. H. 
T.eyvis ; An automatic voltage I'egulator. Automatic 
voltage regulation to 01:; per cent, may bo obtained 
for the operation of <i pliotomoirii' stanilard lamp oit 
an ordinary sujrplv vatving by 10 percent, by placing 
the lamp across an unbalanced Wdiealstone bridge, of 
which two oppo.site arms are eom{)ilsed of tungsten 
filament lamps. The increase y)f resistance of these 
lamps, when the outside voltage rises, causes a shift 
in the halani'e sudi (hat the vollagi' across the photo- 
meter lamp rom.un.s unaltered if the resistances in the 
arms hr projx’ilv j>i ojx 9 I ioned. d he j)Ower (:iken is 
.diout forty timis (hat used in the regulated ('ircuit. — 
.\. .S. Hcmmy 'The llow of vi-cous lic|uids llii'ough 
sliglitiv conical tubes. A formul.i is obtained by 
negh'^ding (nms containing the square of the 
obliquity, (iood agre<‘mcnt with viscrisity fouml ex- 
peritniMitaliy witli tub< s of dilfeiing degrees of coni- 
cal ity is obserx’cd. 

Mineralogical Society, Noycmlxr i - Dr. A. Hutchin- 
son in the c luiir.-- ih of II. Hilton, fhe d( termina- 
tion of the oj>tic ,ixes of a cryslal from (extinction- 
angU'S, d'lie problem oi obtaining (he positions of 
the optic axes of a crystal from the ( Xtini'tion-dircc- 
lion-. on tour known taces was disrai.sed, and it was 
shown from .1 j)ur('ly gromcti ic.il point of view that 
the solution is uniuiie. d la ir position was also found 
graphically as' the int('iseciDn in tlu* graamonic pro- 
jection of two cubic curves, on which anv numbcT of 
points can be obl.iiiuHl by the use of the ruler only. — 
\V ('amr)bell Smith- Somr minerals from laadhills. 
('abalonile of pale blu(' C(*lour and aeienl.ar liabit .ha^ 
l)een fn-quenth d(^s(ilh('d in the past as aurichalcite. 
Examination of all availahle specimens of so-called 
aurichalcite from this hx-.iHu sh<)W(*d that all were 
caledonite of this aeicular habit, d'he oolical propc’r- 
ties were found to agnx' with thosf- of caledonitf' of 
the nc>rmal habit. It wa^ shown that in caledonite 
the plane of the oi>lir axrs is parallel to (oto) and 
tip' acute bisectrix is pc-rpendicubir to (100), and not 
as stated in Dana and other ((-xt-bexaks. Other 
rcmarics referred to gold, limarite, minium, and tha 
rate mineral eositc. T')r 1 Drugman : An example 
of porphvrv-qnnrt/ from the Estercl Mountain^ 
H'rance) twinned on thf- face (1012!. This tvV’in-lavV 
in quartz has previouslN been observed onlv hV 
O. .Sella in i'S?8. and has liK-n r(‘g.ircl(d as doubtful. 
.‘\n exanurU' of if has been found amongst the por- 
rvhvritle crvstaK in the “blue porphyry” of the 
Esterel ’Mountain*-'. A distim tion is made betw'een 
(he 'twins of low -temperatui e rhomhohedral 
and those of hexagonal /^-quartz (st.ahle at a lempeFa- 
lure qbove 575° C.V— Dr. L. Spacer : Biographical 
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)tices 0/ mineralogists recently dwaved. with an 
Uex of ihoM: pto\iously puhlishcd in flu' a/ 

a^azifii- . 

l’\Rts. 

Academ) of Sciences, Nv^\ ember j. M (notgis 
‘in<»ine m ihe cluiir.- A. Blondel . i\>nililion^ ut 
urtin^ ami ot lesuiuincc ot .m aluin.itur In ding a 
ng high'iLiisian line, with 01 witliaut itrrivcr- M 
iquier . I he complete familie> ot inltgral liguti's ot 
system of partial difteieiuial equations af the (irst 
der, and the application of their j)roj)erties ti> 
e theor\ of any dihcrential ^ysl<Mns.-^ J. Andrad< 
IS elected correspondant lor the section 0} mechanics 
succt ssion to the late M. ^^aHiet^ ('. I., Brfl/icr . 
\i‘ \aiMtiori of tile ve locity i>f as-, rtit ot pilol-ballootis 
th altitude. Theuretlcallv , ncgli'ctmg h\diogtn 
ises and assuming that india-i uhlx'r piestru's its 
tstjcil\, the veiocity of nseeni should met ease regu- 
'}y with the altitude; acluttlly, the vekn-ity is a 
i^imuin neai the giound, decreases up to a height 
twt't n 500 and 1500 metics, and ilien inuTttses 
)v\ly up to 8 or <> km. Various possible e\plan.ilions 
th('sc facts are discussed. - k, and M. Richard 
le gcnetal problem of aviation '1 ht s\s(em ot 
u.itioiis uldised i)\ engima'rs in llu* df'sign ol mio 
mes Is vimply<»tlu' analvli^nl expnssion of tin- )a\\> 

, oi siinilund«‘ ot aerodvnamifs I'XperieiK e in eon- 
.struiiion has hitherto been the >nh' guide in fr<’sli 
devi lopuK'nt. 'Dh' authois give fhiee ((.jualums, 

. fMrih l»ased t>n e\j.Hrienee and partl\ on the l.ivvs of 
; siinihriuie. which mav he u^ctl in pl.ic«- of those in 
; tinniir use Some applii .il ions of (luse equ.uions .u<' 

I liiduaied M. (ievrey I ineai pailial iliffi'renli.'il 
: »‘c)u.iUoiK admitting ,i singh btmile of imaginary 
chat .11 ferl^^K s Ik flambier • ( 'on formaiile m>i i espoiul- 
. (jue tieiw^cen two sut'f.K-cs, with tonsMvation of tlu’ 
i lines of (iirvaiuie and of the .ibsohitt value of tin 
latio of th( principal radii ol (aMatur- K Ogiira 
'ilie ( \tension of a llieon'in of kiouvdle to the lield 
(‘t gi .ivitation M. Mercler ; '| lu meavun im nt of tin- 
V( l(Mt\ oi propagation of ilectiic waves along melairu 
When a svstem of el(‘ctneal os( ill, it ions is 
piop.ij ited .dong (wo p.irallel waes, (1 h v givi' list- 
to a system of n(Kics and loo()s 'Die is known 

it 'simultaneous nuasurements aie m.idi’ of the wave- 
!' ngth ,'md the [x riod of (he osc 'll.ilions. '| he dis- 
taiiic lieLwei n the nodi's (an he delumini'd vvitli an 
iKriitatv of the order of one in a hui)dri>d thousand. 

1 hi fncjmiuii's vv M*e measured on ahsolutr v.diie )>e 
(lie Mutliod of Aliraliam and HltK’h. 'The velocities 
e.m f>e detei mim'd with an nci urai v e\i ceding 1 in 
III. (UK) P. Dejean • The demagnetising rwld and 
len.tmagneiisin. (" Rnveau ; Is ilute .i resolution 
of (Ommon salt in presence ot a nonamngruent 
solution submitted to evaporation ?- M. .md Mine A. 
Lasjtleur ■ 'Tlu* r.ipid electro-an.iK sis of br.ass. 'I lu* 
fopper is de[)osilcd in a sulphurie-riitrlc arid solution 
A minimum .imomit of nitric acid is mnplou'd, .md 
tliis is reduced to ammonia by <-!ectro)\ sis 
previous to the deteimination of the zinc.- J. Martinet 
and A. Ifaehl • The /n-m'-dinitrodiphenvlsulphone. 

P. dc Sousa : Soiru' remarkable ri'icks from Angola 
Nine complete annlvses of these nx'ks aie givi n .md 
compared with two earlier analyses of lax'ks from 
the snme district published bv A, Holmes. P. 
niangeaud : The complexity of the volcanic massif 
of Cantal atid the true nature of th<’ Puv Mary. 
The author has been led to form a difTercnl opinion on 
<he constitution of the Puv Mary horn that currently 
held, and regards it as a true volcnnir dome after- j 
vy.afd.s covered up by its products, and later uncovered 
hv erosion,— C. Lcplerre : A new typo of minora! 
'vator: nitrate waters. Nitrates usually oxi.st in 

vox,. t'o8]' ■ 


wati fs in tiacesi onl) , but an an. d), sis of the vVator 
hum Knceiia, Pi>r(ugal, shuw s that nearly jq per 
Cent of the nmui.il miitti in ".011111011 (onsi^tS 

ot nidates ( >1 the \.iiiuiis liN }K)lhest,‘.s as to the 
jx>s,sibl«‘ siKMti' ot the niu.iit, that ut tire niinlieation 
ol org.mic m.iilcj agr« lu'si with llic ivbscived facts. 

I VI. Roitileu The cvioiugieal .md m iei u-ehemical 
slink (>| the ird-ljpKxl coipusiles in the eu'lom of 
hiftttJarta k. Boutnn llu' mu Inis ol luu' 
jx-arls. 1 he qualities of llu' suilan- ut lim jumiIs arr* 
quite limn Ihu-need bv tlu' pre.seiuf ut 1 nui li iis in tlu- 
interior. M. Bodannky ' Ihe disii ibuiiun (.1 /Inc in 
the uiganism ut (lie tisli, 'Iwu I'isIum, w'tic st lecled, 
ihe (.iihslu iiluriihfys tnxirinin, known tu (i-nf.iin 
nmisuallv huge propuitiuns ul /ine, .iiul tlir ted 
siiappiT, I utjat{u\ ava, lontaining pro|K,>rl)oiis . f /iiu 
nuim.ilk ptesent m anim.il tis'Niies. 'l lu* urg ms ol 
iheM- vvcK' dlssf'tted out and the amoiiiu ol /me in 
e.ich delei mined. In the red snapper the maximum 
piOjHHtiun of ziiu was found in (he splei'n ( 4 j 5 •t'gf'- 
per kg.) .iiul hvei (5'^ 5 mgi . kg,), vvitli a mini- 

mum \) in ihi' nmscles. In the catfish the mirii- 
mum amount (Hi mgr, per kg.) was nl.soMn the 
imisiics, hilt tlu maxininm w.is fuiiiul in tlu* gills 
(i<>/^ mgr, jK 1 kg) A. Berthclot .md Mile. E, 
()s»art • kes(aiches on the niiero-urg.misms pioilucing 
.in-tuiu* lb'.-id<'s the .utive .ui.U‘) ohii' organisms of 
\ l''einl»:u'h ( .ap.ihle ol iililis.iiiua on tlu* industrial 
st'.ije, (lu re ( \i^^ in Natun' m.mv oilier micro- 
uiganisms, both .leruhic .uui .imu i ohic, capable of 
prodiu'lng sm.ill qn.mtides of .icotune, and it is pos- 
sibl<' th.it sonu' of llu'se m.iv |M'neti,i(e and develop 
in the intestinal ean.d. ,C. I.evadltl and H. Mcolau : 
Immunitv m lu ui otiopie o< ludu nutses. M. ;md Mnio. 
(,. Villedieii I h e r(^vi(it\‘of metals fur ve.ists and 
moulds In (lu si' ixpinmenis sheets of iiu t,i! msh'ad 
of (he usual nu I.illie salts weie eiiqdmed, the ‘•amo 
nutriinf Nuhitiun being iisi d in .ill easts .Slatting 
with tile least lo\i('. the jiu t.ils came out In the 
following ordii : iiu'teiiiy, eoppM , /ine. lion, and 
m.ignesinm, ihe l.astauanu'd Ixang the most toxic.- — 

\ I.iimi^re .uul 11 Couturier: The desensibilis.it ion of 
.m.i))liv lat'tised ;mim.ils bv me.ans ot sevii.d \ntigens. 
The results of the exjK'i Iinents ileiaiU'd ne not in 
aei ord with llie view th.at v.u'i inafion b\ oiu* .antigen 
(onfers immunitv against others, d'lu' nnajdndaXY 
is really specific Mile, Marthe hlrnud, (t. hlraud, 
.md (i. Barin : '('he ha-nUK'l.isic ci isis <liu‘ to the 

peiu lrating X-ia\s 

Ria.ML 

Realc Atcademla na/ionalc dei Llncei, june 3, — V. 
\'ol(en.(, V iie-presidejit, in the cliaii. - Papers by 
lellows - Somigliana : Depth of glaciers, ii. A 
inatliem.atical determination of Ihe form ot profile of 
tlie section of the glai ier in terms ot observations of 
its rate of Mow .at the surface. --F. Sever! : Integrals 
ot first sjH'cies belonging to an algebraic surface, vi.-. 
C, De Stefanl : Fossil sjx>ng(‘s, vii. The loc alities are 
the Crocetta group, the Palazzo Doria, and Rio Gea. 

- -B. Grawi : Can malaria be transmitted directly by 
Anopheles? In three oxfxriments a patient suffering 
fioin malaria was bitten by Aiiojjheles which were. 
aflervv.irds allowed to attack a hc'allhy subject. In 
each c.ise they filled (hc'inselves and c'lnilted a drop of 
bloixl, and it \v^as evident that tlu* (cxiilifions were 
favourable to incx’ulation, but the individuals who 
underw'cnt the experiment remained immune. -A. 
Stefnn) : Physiology of nerves and nerv e-centr<'.s (to be 
published latcT).- G. Brnnl and E. Romani : Mechanical 
.action of certain vulcanising accelerants of rubber. 
In this fiaper the .authors have developed a general 
theory of the accelerative action of an important gt'oup 
of organic agents, both sulphurous and non-sul- 
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phurixis. PxiHrs comi^uiniridr'd rlirouj^h (.‘ilows:- 
f. IMrAn • Sill Ifs fonctiun^ jn miu!.ibl»‘s ” (in 
Oc An^cUn ' Crvst.illnv^ fonn^ of ui- 
lTirl]i\ Iplilot ( I in, 

,),-('0-( IKCll 

-E. Screni • lEoclunni>(i y of prt p.n .itions fioui lh(' 
L'rntr.il s}sU‘in of ihc fio^ An .'iddri ss wns j)r«-si.*nl«‘d 
lo Piuf. Ertnstu Mmuini in t'oninu moral ion of Ihc 
forlirih ;ii)n u t rs.ii \ of his nomination ro ihn I'flirt oj 
Cham'fllor oj tin Vc.idcmy, 

June 5. SjXHi.il mcMiiij^ .iKnmJtd h\ the Kin^. 
f he follow in j)ri/<s wore aw.irdrd Ko\al |>ri/i‘ for 
Inafhematu'^ to Ihol. (nddo I'lihini, of I urin ; Ro\al 

for so< i.ii and f c onomit s«'u net's tt> i^iof. (.in<t 
Aria‘s, of < k non ()f the two jni/es offered lo tlie 
Mhiisti i of J'nhlu InstuKijon for j)h\sics and 
chemist t \ , oie is .iw.nded (o Ihtd. lAi^io rtaiKC.i and 
the olht I doidi (j helwcen En>j < iiusej)|H‘ (hesfani and 
Mario I Ml, nil I Wo snnil.ir Ministerial prizes for 
f)hiIf/Ioj4\ .iri doidetl fietwecn Ihofs. C hirlo (’.dcalei ra, 
Massipio I .ein h.intin, I)e (.iuhoinatis, Alfoiiso 
Omodto, ,iiid \u;.;iist() Rosl.ipni Carfjj prl/t* is 

a\vatd(<l to I )i I'anico ('aratu) foi his work on the 
'‘tnhi\o|o^\ oj \stMaCMV, the St'lla pii/e t<» I)| 

Anloniiv ^illeiio, of I'aletiiH^; and the pi i/e of the 
M(»relli [nsdfiitt' to J)i ('amillo \usenda. IVof. (, 

\ ift'lli tiddrc ss on the coinposititin of 

floimtii poi'iiis, .and ( on<^t a(ulator\ .iddiesses w ere 
I'xli.mj^ed with the Erilish Ai'ademy, 

jtiiie to- 1' P’(^\it!io, jiresidint, in the <haii. 

Papers h\ fidlous (_h Caxtcinuovo ; Abelian func- 
tions, i\ . \pplications to al^ehr.ue st'rics of j^roiijis 
on a emu' (' Somfj^Hann : I)e[>th of {glaciers, ni 

neft'rm in.t t ion of tin* |)ioli!<'s corresponding tt> c\prr'>- 
sions for ih. sui f.ice \eloci(y of tin second and third 
dcj^rces as fumtions of fhi' lattM'.il C(>-()rdinal('. I*', 
Severi Inhhrals ol the first st'iits of .ui alffebiaic 

smface, vn L De March! ; 'rheriTial gradient and 

vertical aiielt ration in lh(' atmospheie. In (his pajXT 
the autlioi iiu 1‘slipales lh(' vertical motion <if (lie ait 
,is deiiMulent on tMUperatiire ('onditions, ('ondmsalion 
of raindiojis, .md ofliiT caust's. and pi\es numeriial 
values for (lie I'siimated velocilv and -ua (‘leralion 
under piven .issumed conditions A|)ail from its 
mefe(>i()lo^ii al si^nificani r. (his iiu estip;ation has an 
imjxxtaiU br.iiin^ on anothei aj)|>li('ation whiih is. 
and has for a lon^ rime hern, aualtmj.^ s\s(cmatic 
.s{ud\. Wliili the \eilical velfx'ities of the air in th(' 
authoi 's jsMper fall short of tfie values (hal would be 
nP('('ssary lo maintain a bird in conlinuous horizontal 
j^'idiii}^ <b<'> ceifainly sypoest that undt'r 

dilfenait t onditions ypw.nd aii-curreiUs m,a\ be set 
no w ITh h aie sutTn'ifni foi (lie susiMilalion of 
biids Siuh eonditioiis e>ne would <\pe(.l to (XTur in 
a eountiN where (he earth’s surface is e\j>osed to the 
action ol tiopual sunshine in daMime and is cooled 
at niphi In t.idialion in a rioudless sk\ ll is much 
to Ix' hoped tli.it the author’s work will pave the wav 
for fill (her shidv of (his intcrestint:f question. C. De 
Stefan! Fossil sponge's, viii. The I(V, dities under 
examin.ition .ne ,it ('nK'Ctta, C.isa Ihsojifnaschi, and 
under the (’,is,i Doria.— Communieafed bv fellows* 
r>. Briisotti Sm.ill v.iri.ition of a teal al^ebraie plane 
curve. - (i. De \ D’Ossat • Soliibilitv of leuclte 
in nCrieuhiii.il soil. These invi'stications show that 
k'ucite is not onh’ soluble in w.-itir, but when tnlxed 
with soil it pives ris(‘ to reaetions eapable of liberating 
potash in ei>nsid('i aide uuantitles .t ri'sulf of Ct'^aat im- 
portance in its .ipplir,alion to agriculture, as it is cal- 
culated b\ W'.i'.hlnpton (bat in It.alv iiini' billion tons 
of (lotash , contained in volc.mic lOcks are capabk* of 
bevnC 1‘f‘odc‘red available b\*%his method^ . 

NO. 2716, V61;. 


riie follow inj^ p.qx^rs were received during tl 
Vriiation: P.tjxas b\ fi llows, (\ Somfgllana : t)ej>i 
of glaciers, i\ . (^rli order jirofib'si (). M, Corbiuo 
Klfert of m.igni'tic field on he.d conduclion.- -J 
(irussi A biological rau' of Anopb* les which do n< 
attack man; a verv sidgul.ar (as». of anOjihelisni' an ! 
paludism without m.alari.i. In Prof, fiiacone 

kosst, of the Higlier School of AgncLilture at Portiri 
directed attention to Orii di Si Into (between Torn 
Annun/iata and ( 'astellaman ) ;is .m exanijilc of aix 
[ihelism without mal.uia. 1 In- aulhoi on visiting ihi 
fli^triri found a “trub jihenomen.d " abundance oi 
both 1 . and J nan /////naouA, sometimes rising 

in clouds at sunset and hter.alb sw .arming in pigsties, 
on the otlier band, iii.il.iii.i had been unknown fw 
veal's, 'kbi'. result is n<>w e\p!,aijud bv the discoven, 
ih.it in this j)ai hi ulai' disti ii I ihe Anojilielcs never attack 
lium.an Ixing'^ Observations exiending over sev<*ral 
visits both b\ the .iiillioi .md his assistants .showed 
no (.ase of anvoiie biing billen b\ the Anopheles, 
extejii when .dmost foicixl io do so Ip Ix'ing previonsl\ 
k( j)( in .1 stale ol star \ .ition. ()ii thi other hand, tin 
inhahitanls of Srbito were fiequenlh bitten bv Culex 
d'be .iLitbrn- suggests tb.it tins jieiailiar biological rac'' 
of Anojilieles .iiqiiired their jiresent h.ibits during i 
jxriod (about i.Sbo 70) when Iarg<i llix'ks of cattk 
weie kept in Ihe marshv districts willi \er\ few mi 11 
in < harge of fiiem Prof 1 > Morpurgo ( 'qnseqnenci's 
of ncjihrectoinv in 'si.iniese moles () M Corbino 
'Fheoi \ ol riiomson ethnl fJ. Bruni .md (', Pelizzola 
fha'seme of m.mgam se m gte\ uihhei md cause ol 
'larkiniss" (^Ci/ashak \n.il\si^ ol v.inoiis lubbei' 

showed final good exampli s conl.iinad onlv .m averagi 
of o-i() miliigi.am of m.mg.iiiesi in loo gr.un.s oi 
lubber 111 I \ainplt s jxt senling s(i(>ng uniform 

tackiness the proportion of mangrini'si* w.ts :o milli- 
gr.mis pia loo gi.nns, while in inli'imediata cases, 
wheia the t.ickim'ss w is slight .md Inegid.ir, tie 
propotlion w ,is usu.ilK fiom 1 10 37:; milligt .ims jxa 
too gr. mis It tbits .(ppt.iis ])tol),ible ib.it 1 b<' decom 
|)()sifion ol the iiibl-MT is in jviri dm fo the .action of 
the mang.iiies( as ,111 i)\idisMg :igenl, this action 
being evdic 'Idn* following p.itnrs wrn' ('omrnunt 
eated through bllows- <i Abetti Determination 
longitude bv wireless t( legr.'piliv Iv. G. Togliatti 
Xk'irieties of tbiee diminsions and foui (h order lha' 
.ire l(H'i of at If.ist infinitv -squarerl lines.- -Dr. P 
Peyronel * Mrnispora e'.n renpora, n sp , oni* of lb' 
ffv fjiiomvcet.'c willi mesiM'ndoginous conidia new 
fungus forming minute spots on tlie b.irk of thi' chest 
md. rem.u'kable for the mode of form.ation of it- 
ronidia. bk Sibirani : lb i hand ’s curvrs. -A. Tanturrl 
New expression of PeinouHiN numbers. -G. Abetti 
Gomparison Iwtween vlsn.d .and pbojograpliic observ.i 
lions of nebul.e In iS7t> 70 i nuinbei of draw 
ings of nebulrV waai' made l;v Gi. Toinfiel at .Arcetr 
with an Amiri equatorial of jS-im, aperture and 
;-2o metres foc.il length TIk* autboi eonqi.ires niiif 
of these with photogr.iplis m.ide bv Pe.ase with tin 
6o-in, reflector of Mount Wilson. The .agreement t-- 
verv marked, thus confirming the areuraev of thi^ 
drawings, but rhere .ain>ears evidence of relative dis 
olacements of the stars and nuclei in fhe intervir 
hetw'ei'ii the obsei vat ions, attributable to propci 
motions. G. Stefanlnl : ticology of Cyrennir.i, h.- 
E. Pcrucca • Measure, of 't'fferenres of conl.'^rt laotcri 
tial by the Eipomann-Pellat method. M. La R«w 
Conductivltv and tbermo-i-leidi Ir power in a magnqtii' 
fu^td on Ihe electron tbeorv.- Gr. Atfamennone : The 
worlil's carthou.ikes In 1016. Taking ns starting 
point FI. H. Turner’s nritish .Assoi'intion refX)fh fhc 
anri’ior tabulates st.atisilrs shpwang how manvypf th? 
P largo ’\fartbqMrvIves ww oEservod at otach ,f>f 
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Jt$ilian stations of Rocra di Papa, Moncalieri, ^ 
ua, Montorassino, and Vallt' di lNanp(M tur fadi : 
rth of J916 -^'Dr, j. C. Corlini . I'ylowvct s } 
imiparus, n. sp., the prototyjx* <d a luw piMiU'. j 
yphonivcetes, J. I iiis Innj^us u.is found on sonu j 
miens of carnation ihm wcrr attaekrd i)\ | 
urimn, and the author refci^ it to the fantiiy 
)atiacca% st'Clion Phra^niospoi .c. '1 lie pajx » is [ 

tratfni by (’ Artom . (J\ tolo^^ii nl data on 

tPtraploidisin of Arictma fioni tlie district 

dar^^iiciihi di Savoia, in Apulia. A dcMdopimnl 
from a previous invest i^af ion. 111 whuh thi 

iv>r found tliat the Artemias from ejj^htt-m ditf<r('nl 
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I l)c no srll-di'tnrnnn.it ion, .oul so s\ n hnv(‘ th(' 
I uliitic (.ISO lor ])ot.ito( s .01(1 , l>nt there i.s 

I liltln reL;ar(l lor llu (onniti ^ l.nnis of \\)je;il, and 
j no(i( .it .ill ior tli(‘ nu-rits of o.ihin'.il. :oi oniis}>ioi 1 
' oin‘ would not li.i\( r\pu( l('d m ,in .oldir^g 
1 ii\fr((l so (lose to the ll( ol o! Midlolhi.m ! 
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Britain’s Food Supply Basis. 

T ill', papers read .it (Ik' suii essful Inttr- 
n.ilional PoladJ Cpnlereina' Ik Id m London 
la^l w e< Iv indit'aled thi' tn.iiu points of inli r<'s( | 
whi(h the jxUato jitesmits for plant pat holoi^ist >>, 
hrtt'deis, and (ullivalors, Iiul llu re was no lopu 
disrnss( d In the evpt'rls, who de.dt with the lei h- 
nii'.d piubleins jiresniited In the eio{), whah has 
so miK'h interest lor lire L;eneral puhln ,is th(‘ pla«'<' 
whii'h the potato should t.ak'e in our national food 
''ormnu. do this suhjts t (lose alltnlion h.as 
ret'i'iulv bet n fliretdeii in etninec lion with the use s 
of the potato in time ol war. 

In a paper nad ))(“f(;re t)ie Aprn iiltui al 
billion of the british Assotialuin at thi I'din- 
biir<;h meetiH},; last Si jitetnher and now publislaal 
in pamphlet lorni,^ Lord Hledisloe rt marked 

Durm^r llie Lde war it was assumed b\ jnae- 
tually the whole Hritisli population 
that bread made ol wheat iLair was the unalli i 
able staff of life ... 1 desiri' to projiound i 1 h‘ 
uevv th.it, in a like ernert^iaKW , [lot.doi s, su])- 
plemenl(Hl b\ pi^r-ineat and a larj^fu' outjnil ol 
milk, would probably <iff(>r(l a less (tre carious basis 
(^)r Hntam’s food sufiply than wheat, tmd a Ix-tler 
insurance against nalional slar\ation 

Lord Rledisloe marshals his points wdh 
much ability and industry, and he sets ihtm 
out in a series whii'h, if the publir \ rit^hl 
to self-determination in the matter r>f diet had 
been admitted, vsould haye tuimbered exai'tly 
fourteen ! In an emer^Hmrj, however, there caii 

^ P01atoes and (viib Milk tli* Hviyis of Biil.tin’s Food .‘^uppljr ” 
V’-y I..ord BUdialoe (W'iih ^omc Hint* aii to ihc Produciioo of Each.) 
•'P 59. (London 1 Hu|h Keei, LkJL, 1931.) i/, net. 

' S’0'.'’27i7, voj- 108] ‘ \ . 


I.(t Us In s| lake tlie i .ise st.ited P'l pntatues* 

1 lie I top IS fai mol e pi odiK I i \ I I h.' n w hi if . \ leld" 
111}^ twii'(‘ -IS mu( li (n(i),^\ pi'r umt "1 .uea. U 

I .ill he ^lown sill ( esst iill\ 111 i\ir\ p.iil ul tliO 
Lmted Kingdom, where. is \\lie.il is suili d to the 
drs (.istern .and southern (ouiitiis. Lot, do <ulli' 
x.ilion IS simpK (\er\ l.mnei and iw(i\ allol- 
ni( nt h'tlder li.is j^iown this iiop, with w hi'at 
I ullo.ition ni.iiu l.nuK is .iie ‘'wholls uid.itndiar. 

I louK 'i; row n [lol.ilocs would l>e sale Uofli the 
I I'^ks of in.ir iiU' f 1 .inspoi 1 , t in re la e lie.o \ losst's 
111 se.i-botne w li( .it in 1 <)I 7 I’olatoes, i,j^ioVi.n 
e\.( i\wlKre, ' onld Im’ used loi.ilha thus ieduiin|.;' 
tianspoit, m piep.ii.dion lor Imip louint'Vs 
“ desit eat ion ol tin* liilxis" mi^ht b( iisoiUai to. 
\\ hi'.il IS exposed to the iiu'iauliaiN boinl) of tilt' 
aitm.in .111(1 to the pitih'ss i.iin ol llu British 
(lim.ite, ihe pot.alo is s.ife niulei p 1 onnd, and 
ilioiiph blipht ma\ .ipp( .0 its ilf((ts may be 
minimis('d 1 )\ sjM,i\inp. (l>ul is the pol.do a .salet 
(top (li.in wla.il.*^ ll.oe w( aln ,id\ lorpotlen 
1(^10.-' W'.is it thi' Corn Law onlv that was 

I “tamed .iw.i\ ” in the middh' ol tin* 'lortie.s? 

! W h.it w.is \\ ilh.irn ( obbelt thmkmp alwait wdicn 
he “tesohid, file 01 fio' noi , ih.il woikinp mm 
sliould not h\e upon pol.ilix's in no <oiiuli} j 
With potato('s the pip is naluialL .issoc i.ited ; 
it nno l)( l( (I on spoiii d ol sound inlMis, it makes 
iiKal mote e( onomii .ill) ih.m.aio oth( r (lomestie 
anim.il, its flesh supplies the pioti in .ind lire fal 
leijuna'd to sujipleiiK ill the sl.iolo pol.ito. 

Ihe jiip .iiul jiol.ilo poll! \ w.is, ol ( ourse, the 
Old st.mdmp |)f< war lealure ol (lenn.an .ipru'til- 
tiiK, au<l Lotd ld( disloe m.iKes a 1 onser\ ativc 
otim.ile ol its efliit on the induiaiKi of that 
nation win 11 he evjuessis the ojiminn ih.it, hut 
loi its |)ol.do I 1 op, ( ici m.m lesist an< e \\'oul(i hav e 
broki It d()\tn a \e,ir before \o\embM, 

It IS not (jUil(‘ ( h'.ir Ikjw l.ar Lord Hbalisloi^ 
would propose to < .in\ the substitution ol potatoes 
lor wheal He would not ledmi' the Ibdisl'i ('Orn 
ataa, but, from th(' (stiniales wlmh hi [ufsents, 
he .ippears to think that, liv i \tuidinp [totato 
( ill! 0 .ition. our wdi< at importation diirinp' "W'ar 
miphl be naliK'ed b\ .d least :^o pei ((‘nt,, and 
(Will lie abanfioiud alliipi ther, for Ik states that 
1,280,000 a( res under potatoes would provide food 
equivalent to half our wheat imports, and that by 
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doubling tills ;tr(:i and making ^omr inrrriisi* in 
wr roiihl do without anv miportat hhi oi 

xvhf’al 

'] here is nua li to be said in favour ot a potato 
and j)i;l,'^ pro^oanma in war, as (iCiman cxjrtrj- 
rni't* jirovrs V\ c ourscKrs did iwcrUhin^ pos- 
sible to in< rurisc ilu' ])ota1o an a during th<* war, 
and tlion^h Loid blcriislof svu^^(.sls tliat w<‘ \a<d- 
lated in tlic inatti-r ol [Uj^s, tins was in«\il.d)h‘ 
I'ixcry bellip;^( rent kaiioja'an nation va<illalMl in its 
pi|^ polirv , the t icrnians nu hided I Ills t lass ot 
livr* strx Iv Mipiircs c \t i aordinan]\ (lose wat<lnn^; 
it easiK las oincs danprr, and in somr stages 
ol llir war it inav be (jueslionrd if there was an\ 
aninial in I'aiioja th.it served thr- Allied < aiise 
belti r til. in tin (leiin.in pit; 1 hi inana^eineni ol 
suiiu' led to violent i out ro\ ersu*s between the 
aj^rarian and the urban population; (ventuallv a 
pi^ holoi aiisi was n«(essar\ to s.ive the lives ol 
the nnloi liinati (it\ dwillers ( a rnt.m experience, 
uid< ed, do( s not whollv siij^port Lord Iderlisloe’s 
proposition, tor 'ven their enornious potato croj) 
- whiih belore tin war was three or four times 
^rr aler th.in was nei essary for human usi pl.iveil 
till m t.ilsi' 1 h( stoiaj^^e and transport difhi ull ies 
were jrnmi nse, there weri' tjfeal losses from frost, 
and wa- ( annot have tori^otleii the tah*'' of woe 
< iiused b\ the nulif^i sj ible koldr.ibis whuh were 
used to supplement the siaiUv potato supjvlv. 
Potato('s niav he prodiu tive «ind !iii;hl\ vahialrle to 
nations ;it war, hut no <'rop is more ddln ult to 
de.al with; the ei hoes ol the (ierman hood ('on- 
Iroller's lanmiai^e, when he rlisi ussi-d his jiotato 
problems in jiublii , iiaeberl us hen^ ; .md attentive 
listeners mij^lit have disioveiid that tlu' perpli \i- 
ties ptesenled hv the potato i x( ited even our own 
h'ood C'ont i oIIits ! 

In the i (Mirse ol a 1411 at war it mu^lit be pos- 
sible to stimulate potato lullivation to an v'xtv nl 
(hat would ri'diK ( 1 orn imports ])v 23 or 40 ])er 

cent., hut to aihieve lh(‘ results jiroposed hv Lord 
liledisloi it would 1)i‘ neeessarv to follow the 
Cjerman example and m peai e lime learn to ( ulti- 
vate and iisv three or lf>ur limes as lar^e a vpian- 
lity as out m.irkils now i all lor. ILit it is certain 
that th(“ tanner would find potato ^rowini^* lor 
such indiisirus as distilling or stan h makinj^ very 
mvH'h less piotit.ihU tlian corn j^rowin^. Pig 
It'eding would pa\ better than alcohol nr tanna, 
but when tlu' human e onsumcr can barely afford 
the price neeessarv to maintain the existing acre- 
age, what prospect is ilx-re (d a thn-efold exten- 
sion of potato growing f^r pigs? 

I he present position suggests a decrease rather 
NO. 2717, VOL. JO8I 
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than an increase in the nr<*a of potatoes grown tor 
m,irk<*t. Since tlie .\rmistice a change has coent 
over tht' prospet ts ot the eroj). i h(‘ great nse ill 
the cost ol transport aiaj ol liul makes this loc>d- 
s'tulf no long! r cheap to the urban i onsiimer. In 
1 ondon ]>o1.ito< s ari^ now being sold rel.'iil <it Irom 
IS. <)ty. to 4s j)er I j 11 ) \l jw the ( osl of iUHTg) 
would he about 22^ (‘alones pi r jjennv ; in the 
pll) loat at loJ. cnergv i an he bought at about 
^oo (‘.doims per jHunv, and i)otaloes must be 
looked. ddi<*re lias therefore been a diadine m 
lonsLimption. d he large droj) in the percentage 
ol lh<‘ letail pner oj potatoes and other vegetable.s 
now leeeivid bv thi f. inner, bei ause ot the in* 
(lease m transport and marl'veling ( osts, is a seri- 
ous matter for the i onsumer, as well as for the 
lanner. It ini ans ih.il the marlvct di'mand has 
bcs'ome nun h K ss (tbilive than tonnerlv in pro- 
viding a suj)}')lv I ntil vv ( (an gnsillv lediK'C tlie 
< ost of bringing the pot.iio lr()m Ihi* t.irni to thi 
urban < onsumi 1 llu piospv(l ol iniTi a''-ing ibe 
area under pot.itocs a^' disintl b^ Lord Bledisloe 
1 s not eiK ( mi aging 

Pigs foirn .1 more hofn'Iul subject . tluue is great 
s( oj)e lor lh(M' increase in pcai e linu '1 lunr 
phn e in w.n is less (cil.nii In anv long war we 
should piobablv luive to .isk ourselves wliethei" iat 
pigs i'()uld b<‘ .illowed to exist alongside a nation 
of It .m ]9eoj)le 1 lu 1 ( would alw.ns be advoeates 
lor both, but ullirnateK, as in ( ii'rm.mv , tbe ban 
ptmph' vv ould pri v ail 

Priestley in America. 

Pnes/Zev in Imc/.xi, i7<)4-iSo.| Hv Prot 
l-.dgar In Sinitli. Pp v ; 173 (Philadelphia: 
l^lakision’s Son and ('o., u)20 ) 1.5a dollars. 

n(‘t. 

P ROIL bdXiXK SMllIl, ot th(' I'mversitv ol 
Pt'nns)I\ .inia, in siudving the livt's of earl} 
\meri( <!n < In mists, naturallv en< ounlered llu. 

name <>1 1 le si k \ , \v la i , a is vv el 1 IvIk > w n , left 

this (ountry ior Ninetii.t m 171)4 i he odium 

and insult lu- had nu I with ,is a Dissenter eulmi- 
n.ited m (he Hirnungham Plots ot i7<)i, when% to 
llu- (TV of “ Lhureh and King," Itis house was 
wrec'ked and sc-t on tire “with the incvsl savage 
and determined fiiiv," .md the books and appara- 
tus whi('h it h.id been tbe lousiness of !iis hfv t< 
collet t and use were uttt-rlv deslroNfik \\ hal 
Ibtt termtd “the vfferv eseeiU'c of the public 
mmd " was kej:>l alive bv the impkuable resetU- 
menl of the great body of tht- eb rgy of the PLstab 
lished Church, aided by the speeches in Pariianym 


NATURE 



NATURi 


395 


NoviSMBER 24, 1921] ' . 

t 

Burke, and hy whar were then known as 
• TreaMirx nevv'^papers. ” controlled l)\ the j>(>hti^ 
,al part\ in j>>wer l’rieslle\ ’s position in this 
;jL)untr) he( ante so insei iire that e\entnal!\ )u 
:letfcTiTilned to leave it and to join hts son^. wlio 
kvith < erlain other jtersons, inainh Knt^lislinKMi, 
Acre projecting a stithnnent nrar Xurthundw riand 
tl tlie contluencc ot the north-east and west 
iranchcs ul the Susrjuehanna On April 8 , he 

ukI his w’ite sailed Irom I.ondon, andanj\<d .it the 
Aid Mattery, \e\e Vork, on the e\enln^ of (un«‘ 

The ^'00(1 slop .Srocon;/, iindei Captain 
smith, was not a \er\ sjxedN (Tatt to icfjuiia' 
dt\-sc\en da\s to < ross tlic \tlantic, and hci 
uindrid pas^cnjL;(‘rs, with s( ant provision lot iluar 
'onitorf, must have had a wearv lime ol it 
Viesllev, however, in spile ol o» < asional s, a* 
ii'kiK ss, (M'cijpiecl hiniscll, js was his wont, with 
>ooks Me relates that he ri.id tht‘ whok ol the 
iidk Mstanieiil and the Ih-hnwv Hihle as l.n as 
he 111 si Mook ol Sannnd ; also Ovid's Afcta- 
norphoscs, JiiK Iianan’s Moenis, haasmiiN's |)ia- 
Peter Pindar's Poems, ckc To amuse him 
t'll he Iru'd the temperature of tht“ watia* at dtl- 
ertmt di-pths, and made otho observations whuh 
ni^^mesti'd e\))erim(mts to he pros(<ufe<! vvlien- 
v< r he should! 1)V‘ able to ri'-esTa))lish his l.djora- 
nrv lo solai e him lu h.id naeivtai sundrv 
partini^' i^ilC, amoii}^' lluin " in ele^^ani silver 
inkstand iiom “ lhre« vouni; mentlenien of the 
Cniv'crsilv ol ( am])i id^e, " who ieiL,'i el (('d that 
siK li an “ e\[iiession ol flu 11 esliaan shmild he 
■>c( a‘'ion( (i hv ihe in^ralitiifle of iheir i oiinirv 
\iso a < haracteristK allv lloral and hi^diK rhetoii- 
inl valeditloiy address jrom Ihe Soeielv ol Cmted 
Irishmen ol Ouhhn, eiijoinint^ Inm to jnav tor the \ 
;ialriot, who, lil\e him, were about to <toss the ! 
bleak Oiean lo a haih, irons land \i<Mims ol 1 
’■purblind slat<'sm< n ” like Mr. Pitt, I 

Priestlev was well r(‘<eiv(’(l in America Ills | 
farm* as a man ol s( kmk e had pieieded him, ,ind 
his vv ell-know n warm Iriendship lor hranklmwas 
m his lavour. Indeid, it was ^enerallv .u knovv- 
!idf>;ed that this Inendship rear led j)owtiiull\ 
upon Pnesllev’s work as a politic. d thinker and 
as a 11 . dural philoscipher 1 lu' lmcr;cai/ iJmlv 
Ad'ijcrtiscr, In an editorial article of welcome, 
derdared that it alforded 

"the most siix er(‘ 1 ; rat ilii .d ion lo cveiy 
vvelPw isher to tlx nj.;ids of man, that the 
I nited Stales of America, the land oi fne- 
doni and indr'peiulence, lias hecaime the asvliim 
<d the greatest charac ters ot the present a^e who 
have been persecuted in ICurope, merclv Ix'eause 
they have defended the ri^^hts of the enslaved^ 
n.ittonK<’ . . . The dtizen.v of V'nited America 

c ■? y* a- j'd 'vV!. O' ; 


' know well the honouialde distiixdion that is due 
to virtue and talents; and while they cherish in 
their heails the memoi \ (it Mr h'ranklin, a« a 
I i)'iilosoph»'r. thev will he proud to laiik ainon^' the 
, list ot their ilhisii.ons hdlovv -1 it i/eiis, tlu' name 
' ot Mr. Pru'stlev.” 

' I'Oi some davs aitei thru ai rival tlie travel- 
! worn vova^ou's were husilv ore upu'd m leceiving; 

visds tiom tlx principal inhahdanN ol New York 
, and in leplvm^ lo atidrcsscs ol wclcomi' from 
i «'or{>oiat<- ho(tu's an<i so<a(‘lu's m the Si dec These 
I adilrcsscs, loe;( thcr with Pricsth v 's replies, 
i o( ('up\ .1 ('onsuleral)lc sec tion ol Prol Smith's 

! hook I he }^( ner.d t h.ir.u (ei ol tin* addresses Js 
I v«rv similai 1 here is much ahouf the arm of 
! tvianny, (.orrujjt < lov crnmenl s, venal (‘oiirts, an 
i imperious and nnchai liable pricstluxxl, etc., 

I all (oidr.ist(‘d with hlxalv and epualitv and the 
I svstem ol heaulv and t \( ellence and “ ol virtuous 
1 simj)li( ilv ” vvhi(h ( liar. u tensed the liappv Kepub- 
j Ik an (lovernnx nt ol \nieri< a. when' Kiwson lia<l 
j liiumphed over ihe .ntdici.d distiix lions of luiro- 
; |)ean pole \ and hi^oliv, and "where Providenv'C 
I iiad iinlolded a sec. ne as new as it js anj^nst, as 
lelicdaliiijL; ns d is unevampletl " Priestley’s 
! leplies v\(re < one lied, as mii,;ld lie e\])ec ted, in 
I less turr^id ilu'toiK ; hid it is cihvious Irom tlieir 
I terms that he was much alheUd hv and j^^rabdnl 
I lor the warndh c)t lus welc'oine. 

\midst the t^ciural c lionis llien was, heewever, 
cme dissonant note It c ime finm W illiam 
Cohliett, and was soundc d with characteristic 
violence Mis pamphiel. "( disc rv .d ions on 
h.mi^'^ral ion ol c Martvr to die ('.aiisc ol jaberty/’ 
was a scunrioiis attac k' on Pnisllcv It was the 
hist ol .1 senes oj l.impooiis si;4ixd " P( lei I’orrm- 
pme,” manilv dnecterl against .\meric ,tn states- 
men. whic h resulted m convic lions jor libel, and 
Cohhelt w.is forced to have Ihe counirv. 

\ller a forlnii^lit 's si;i\ m New ^’c)I•l^ Pri(.‘slley 
moved lo Philadelphia , then (la scat rd Movern- 
mcnl, where he was welcomed by the \merican 
Plulosophieal Soc letv , wliicli had Iwen lounded 
III 1 7^7 hv Ins Inend Inankhn Ihd Idiiladelphia 
had lew altractionv lor him. Me ionnd it 
" iinj)leasanl , iinheallhv .ind )rdc>leiahl\ expen- 
sive” ‘‘<)nlv a |)la< e loi Inisiness ,ind to li^et 
money in,” and he soon moved to Xoi lliumfior- 
land, where, with the exception ol an occasional 
\ isd to Philadelphia cither to lecture^ or lo preach, 
he icin.diied to the end ol hts d.iys. Me waf> 
invited to accept a professorship of c hemistry 
in lh(' Medica) Collej^e ol Philadelphia, but as 
tins woukl reC|Uirc bis residenc e lor at li-ast four 
months of the year in that city he declined it. 

At Northumberland he occupied himself in help- 
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itig' his yoiui^^csl sori, llonry. cU^ar the land, in 
planning;- his new house, working- at his “Church 
History,’’ and occasional expcTinienting. Towards 
Iht ( nd <>l lyi;:; hi- -^riil j)aprrs tn the AincinMn 
Idiilosophn al S<mi(‘I\ mi the .m.dvsis dI .itino- 
spliciiial air and nn thi i^nutation ol air 
Iroin w.iUi, w liu h lillrd t\\ri.l\ fjU.iito pagc> of 
\oh 4 of tlu d 1 .1 ,11 t ions ol tlnit harnrd IxhIn. 

rhcsi pajJM s have lilltr or no siirntihi \ aluc : 
their main inlni st (onsoas in the iait that tin y 
vv(,rC‘ the lust < ' )nl I il nil ion la inailr ui Xmerii'a 
to th( lili ralure ol i linnislrs As was the ( ase 
with all his papers, the\ were written m the lan- 
guage of phlop isimijsin, .md Stahl’s doi'tnne was 
alrisaiK on the \\.me, min in \ oung \m<iua. 
In the same Mar rii«sil(\ lost his ta\ourile son, 
H(‘nr\ ‘ ll was ,1 Inliir blow, Irom whah neitlar 
lie nor lu-> wiii evet wh(>ll\ r('i over<‘d linked, 
from this Him Mis. ITiestle\’s he<illh steadiK 
declined, and nine months later slu', loo, [lassed 
awav She wa> .i wont, in ol rtimukable loititnde 
and strength ol iharailei, geneions and .tlfca'- 
lionati', and .i true Ik Ipmale to lu-r hushand. 
Her gre<il-gt anddaughti r, M.idame Belloc, has 
paid a worthy trihule to fier memory. 

d'her e w c r e now i umoiir s that IhK'stkw intended 
to return lo l‘ngl.ind, or at least to luiropt', and 
he at'liially ( onl< mplalisl taking uj) Ins resrdi nee 
in I'rante It is donhtiul whether he was ewer 
whnlh rei omali'd to has hh- m \m(-ru <r lie sard 
luinsell '' Mere, ihoiigh I am as happy as tins 
eonntiN mid m.do- me . I do mil leel as 1 did 
in lingland. He had ot MrsK)na{ tils ol dej)r( s- 
sion- all the mine remaikahle for .r man (j 1 his 
usually scK-ne and (Kpi.ihle temperament. He 
felt, lo(>, tfi.rl he-, '* thaiai tei as a philosojiliei* was 
under a ( loud.” Idilogtsionisin w.is a kjsl causi*, 
ami, m spite o! his efforts to K< <-j> it ali\e, he 
undei'stood (piite well, as Ihol Smith s.iys, that 
“ the t nine ele mu al w or Id was against him ’’ h!\- 

peiimentmg was ikws it ksome lo him, .md, a-, lu* 
states, he fai .line “ rjuite .nerse to having his 
iumds so mm h m \val(‘r"; moreoxer, Ih restlex 
was an ( imm iill\ si>( lahle being, and lu- had little 
I'ongcina! sotuix m \oi t hnmhei land 

III siinpK liimgered for litters from lus friends 
m h.nglaml He wrote to Lnulsex : “ I c'annol 

t‘\[)ri ss wh/i( 1 teil when 1 riieixe and n tul xour 
lelteis I gem r.dh shed main tears oxer them 
He tinned imire md mme to tiieologx-, mleri-stid 
himself in Ifie polities o| the loimtrx, altliough 
Ite took no aili\e [)art m them, xxrofi' on publa 
ediu'ation .md on thi^ organisation of tin- < ollegt* 
vvltic'h Presidt nt Jefferson t ontempl.ited lor tlio 
State of \drglnia. He^^^was still, at times, drawn 
to science, for lie had fitted up u small labprijitory; 
NO. 27ir. VOT,. T081 ' • 
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a<lja(',-Mt 10 hi-. Iioust*. .and the experiniental wdrly 
Ire did m it was embodied in ” Six Clicmical 
l^ssa\s.” wlm h were eommunic ated l(r the Ameri- 
i.in Plulosophie.d ScKuly and are printed in their 
I raiisai tioiis, I he es^say s consist ol miscel» 
laneous obsiiw al ions ol no speeial scicmtific value. 
Indeed, it must be arlmitU'd that Priestley s chenii- 
( al work in .\nuTi< a added little Icr his scientific 
re[)ul.Uioii, I he lahoratorx. a small wooden 
builcimg, It mams mm h as he letl it It vxili 
shorth he remoxed to the C.nnpiis of Pennsyhania 
.Stale C'ollege, xxliere it will ht' preserved as a 
memorial tt) llu- famou> i hemist Mm h of tlte 
apparatus is, hoxxexer, m the possession of 
Dlt kmsuu (. (jllegt- (l^a.). It is tc) Irt- hoped that 
it will be ultim.itelv depositisl m the laboratory - - 
surelv (he most tilting plate lor it it would add 
greatlx 1(9 the histtmic interi'st ol the mt'morial. 

It xxas on the })ia//a ol Pilestlex’s dwidling- 
house that the men who .issemhled on .\ugust l, 
1S74, to t'clehrate tlie rentt-miry ol tlu* discoveix 
of ovxgen, then and theie foimde 1 ihe American 
C hemical Sotiety. 

lire (jpeiimg year ol the nexx t eiUurx lound 
Priestley suricimg from the mlirimties of age. 
Hewasnoxx n< .nix totdihless, whith, ttigether w ith 
lus incuralile sluHt'r, added lo In', difficulties of 
speaking. Mortoxir, his sensi' ol ht-aiiug betaine 
impaired, and he xx.as obligtwl to use an eai- 
(nimpet. He was, howixtr, tliankfiil that hi;> 
eves did not f,nl Inni. l)nrmg one oi bi.s \ibits 
to Pliiladelplna lit b.id an .itlat.k of pleurisy, and 
tor <i liint' ins hit \xas in d.mger, xxhile occa- 
sioitiillx ht“ suift'ieti Irom ague. lit' said ol liim- 
sell : 

“d'ho’ I xxas nextr lobust, 1 hardlx knew 
what sicknt'ss xvas !>< lure m\ seizure m Phila- 
delj)hia, hut iht' old building h.is since tluil had 
so many shot'Ics, lhal I am apj)[ ehensix e it will 
ert' long gi\t‘ way Init 1 haxc abundant reason 
to Ik- satislit'd, and shall reint* from life coiii'iva 
sfilur 

Hi^ apprel'.ensii.irts xxere soon In ht' it'alised. In 
(he spring ol iS(;4 ht' had a dangerous fall, and 
slraaied the mustks oj llw ihigh. and lor a time 
w.is olrhgt'tl lo usc' t run lu s lie siiftered from 
the tK^kl ol iht.' XX inter rif iSo.|, and again con- 
trattid pleurisy, (rom xxlm'h he dlt'd on Peb- 
rnar\ (), in the sex ent\ -first year ol his age, 
breathing his last in the ail ot t orrecHng a proot- 
sheet . 

Plot. I’alg It .Sm th gi\es the fullest and best 
acetjunt td lb .e-^tli'y 's life In .Xmerii a xxhuh has 
x tM appeared. He stems to haxc lapped ever) 
available sburce of intormation, and Hast h^d 
access to mm^y , fetters and memoranda bifherto 
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unpublished. The book server to ( <jmph*(t‘ ilu- 
lite-hislorv of one who h.is slNhxi .1 " In ro 

and itPcllectu.'il ot tlu- 

eig-htcH'iHh rentiir)-,” .md wliu^o uaint-, iti spur 

of his (tror'. und l)is niismiid(d ln\.dt\ !o a l.ilst^ 
phd<»'^<>j>!n , IS iinprrishahh iKtd m thr .inu.ils ol 
seirfii 0. I . h'. I JloKi'F . 

The Actinomycetes. 

Mor f'holoi^ir find Biologic diU' S 1 1 dhU ti ^ r. 
{Ai'fuKnffycrti'n.) H\ Trol Rudolf I irsjo' 
Pp i\4-2(y^ f'r.'ife] 4. (Lf’ip/ip : (i<l)iiidrr 
HnriUi .u-^ur, 1921.) loS maiks. 

^T^IIIS \olumr by Prof. Rudolf 1 u skr. ol thr 
J, Pol.uilc'al Inslilute al ITudrllwr^ , on tlio 
inotpholopv and laolops of l!u‘ Aolino!n\ ucfes, 
“= forms .'i \ .dual)k‘ addition lo llu' li(<ia(urr of tins 
j sul)j(M 1. In a ^rnuial inlrodiu't(U v t hapl('r tluau 
aie an arcount of the (x'eiir rriaa- ot \( I mom\ (< trs 
in \af lire and an anm)l a fed list of i e( orded spe» n s. 

, trft*ien(('s hem^' p;i\eri to (ui^imd dts(iiptions 

I his se' li<»n also <ontains a dls( iissi(ui of tlie rela- 
tion ol Ai 1 inoinv ('etes to Iku'lrria, M m oh.u Irri.i, 

II \ phonu t el i s, c>t(' , Ihi' <s)iu hision lioiii wlneli 
mam of iis would dissml heins^ that the loinu'r 
me «i [inmiiive stem iiom wlmh the lattrr have 
hei'ii derived- 

d’he siMSind sedion, ch'alin*^ wilh llu‘ morpholoj^v 
ol Au inoim ( I'les, suffeis lr(>in the la< k of ri 
thoroui^h ('oiUjiaraliv e studv of ^rowtli fonns 
under diffeient sl.ind.ii dised (.onditions, Mill, 
f’rof. Ln sk( apptoavhes his suhj<a t with a rnoie 
» xperimi nlal and dvnamie attitiidi' ol mind tliaii 
tlait ol a 1(1 ent Amerii an in\ rstij^ator ol Ai tino- 
m\('cte morpholoj^v, and his results are eor- 
M spondim^iy enh^litened. In the studv ot lu^hrr 
orj^aiiisins there has heen d<'\ eloped a jjhv sioloj^i- 
< al analomv ; m tiu' studv of lowr-r organisms 
[X rluips our r^reatest need is a j'lhv siolo^x al 
morplujloLiv When we ahandon leh'nlo^v and 
' h'arn t(; inteiprrl shaire and slnieiurt* m terms 
r»f jihv sj(a>-( hemleal relationships we sh.dl hii^in 
to huild a true miero-ori^anisinal morjiliolot.; v 
The .\('lmomv ('etes would he a nood mrcmp on 
which to eonimcnee. Prol. Lieske t'mds that lhe\ 
possess a true rmeellum with ivjucal luonopodi.il 
i'raiK hitv*^, and “ Luftsporen ” ar(‘ formed endo- 
^nnoush. 'The questions of cell nurlei and a 
iiossihle primitive sexuality are left open, 1nit it Is 
disap})ointin^ to hud “involution lorms ” dis- 
missed as merely leratolop-ical row ths --surely 
mvcolo^ists and bacteriologists have loo long 
been content with this futile label. 

The third section, dealing with the physiolog) 
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I of Aelluomycetes. is pi'rhaps the best, but .igain 
I suiters Irimi a too tmud and unimaginativt* view- 
j )X)uit d herr is the usiuii < oiisidi ration of the 
rekationo'l tlu- 01 g.misius Id ( .n lx m, inhogen, etc. 

all nsrlul dat.i , hut the vt'is im[)('ilanl en/vmic 
rrlations ol \i tmomv I'rtes, thru a n t igonl ‘'t ic or 
adrlitivt’ re.u'tuMis with othei mi< 1 o-oi e .inisins and 
thnr luix lion m l)u' ^oil (m>!U)mi\, ihr veiv 
mUirsting jugimnis prodm ed (liesr ii,d olfuM' 

I vital issiu s .it<- trc.'ited loo sunim ml\ 'I he 
j hmrth srt iiDi) (k'.ils vviih .imm d and human 
i dis< as( s svii li as “Nfadma fool," “ himpv jaw,” 

I « (( . Ihcic IS also a iiselul smnm.iiv ol m( ihods 
I ol stalninri and llic pi'-paiation ot sp(i,inuns. 

riic last SCI lion ol light ]»ag<'s « oix 1 rns th<“ 

I \( I iiioinv < ( Ics m tin n rc 1 ali<m to liiclai plants, 

j and Is m(‘r<‘l\ a vrrv madiapi.ifc aMouin oj potato 
I seal) and tlie h»oI nodules ot the aldei I h<‘ work 
j (loses vviih .1 hihliography ol 47S titk's, of whii'h 
I \22 .lie (hrmau, vvluh' iinpoManl vvniks such as 
I Poixet's ( ompreluMi'-iv e mouogi.iph .10 omiUerl. 

I '1 he most seiious dillx ultv m llir study of 

I \e| inoim ( ('trs IS the speedK' drtrimmation of tlie 
oi'g.misms isolated, and heie Plot Lu'ski 's work 
gives no ludp It needs to lx' supplemented l>y 
Drixhslrr’s IxMUtilul dr.iwings m the /{utauitu/ 

(i<i:t‘ltc .md Wkiksman’s < ullural data in tliC' 
fotiriuil (»/ lUu /erm/ugv d hr hook is linrly pro- 
diieeil with 114 text ilhist rat ions and loin heauti- 
lulK coloured pl.itc s, and m spit(‘ of its d(‘fe( !s is 
a virv' valuable addition indeed lo tliv' liUT.durc 
of this imporl.'int and ohsi lua group of oiganisms. 

\\ . Ik Iboi Kl.J Y. 

Emin Pasha's Last Collections, 

Die I'iiiiehiK her von Dr. I'.nnn Diisihn. iler- 
(iHs^e^ehen nut I'nlerslni img f/i s llanihfir^- 
isiJicn Sldtifes nnd iler D nnihni hen IP/A.scrt- 

V( /m/Z/rt Z/cr/ SZ/Z/io/g von Dr. h nin St uhbnanu. 
Ikmd O, /ooIoj^iSi ho \iit-i u hntin^i'ii hSnin's 
und seme Hriefe on Dr. ii. Utirilniih heiirhcited 
von I'roj Di Z/ Schnindj. P[) van f 40J. 
{Hamburg und Brauns* hw eig : (aorg Western 
maim, joo marks. 

''T'^llli volume' under review gives us note.s, 
f imiinlv' ornilholcjgK .d, on the last eollec'’- 
lions made' l)v tins Kinarkahh^ (lerman Jewish <;\- 
j)lor( r in lh»' ef)uatorial jvgvjvtian Sudan, nx ludmg 
the south-eastern part of the Ikdn-aPg tia/al 
region, the I .atiika-Pango dislrxt, and tlx' nonh- 
vvx'st ('oast ol th(‘ Albert .\var)/a j bill llu* autllor 
treats also of birds and mammals which have 
come under his observation in the rountrics 
between the south shores of the X'icloria Lake and 

V 



NATURE [November 24,, 1921 


the Zanzi})ar coast. }?Is corrcsponderK c ceases 
with the middle of liS^o. It contains interesting 
allusions to Dr. Sclater and <^ther JCn^lish orm- 
thologists, to Dr. Junker, and to members of 
Stanle} s < xpedilion, and a rather pathetic touch 
in his own assumption of the role ot the W ander- 
\n^ Jew. 

Ihouj^^h this volume dials mainly with the birds 
of ecjuaional Jtast .Africa, it iias some \erv inter- 
esting^ notes on the mammals. Iimin had bcc(ane 
aware ol th(' preseme in Hast Alriia pioper ol 
a 3 trip(‘d form of liyena, unknown to him ii'i any 
survey of the I’pper \ile rc'j^ions. More than 
this— he' has noted hints as to the existein'e m 
the Man^bellu or Maf)ode lajuntrv, within the 
nort h-east <rn limits of the C'ongo basin, of some 
type ol, “/cbr.i. ” lliete is no zebra- so far as 
we are advised within the limits ot th<‘ Congo 
basin, or vvesi of I anganv ik.i, or even oi the mam 
stream of the Nile. \o tvpe ot eijume /etira or 
wild ass - has been seen west ol the Nile within 


that tlii.s i.s wrong, and anyone not familiar 
with those elay.s would appear foolish if 
he rejected a delivery on this authority. 
W'e are also told that “enamels are always 
o[)aqiie,” and there* ore several other mis- 
leading statements of like calibre. I'he table of 
common chemicals and ihc'ir scientific' names and 
lormulx* would be much Improved if it was 
revised b\ a chemist, for some of the scientific 
names are hopeh'ss, likewise (he formulae l*'or 
example, “ sodalite “ (common term) is “ a 
hdspar “ (scientific term); g'vpsum and plaster 
are both given the fcumula CaSOj 2H.A), and the 
same mistake is made higher up the page, while 
Hint is glvc'n as .iinorphoiis silic a. Some of the 
names oi delects are translated literally from the 
(ierman, instead of into the terms generally 
employed in this countrv. 

'File book servers a usciiil purpose; the data 
are handv for rcdcTc^ncc, and they arc skilfiillv 
•iTrangc^d. It is with the object of getting it 
seriously overhauled that the* unpleasant task of 
emphasising some of the mistakes has been 
undertaken. 


the H.ihr-.il-gh<i/al basin. It is clear that these 
Si'raps ol inloimation reac'hing Ivmm indicated 
not any zebra, .sltiving he\c>nd the habitat of 
this stripe d hor.se, hut the okapi. 

Dr. junker, about 1S86, wrote a note or two 
afiout a large antelope* which was found in the 
Southern part of the Manghiitu ecjunlry, and 
which had a portion ot its hide euriously striped. 
He sc'c'ins to havc^ been aware* that the creature 
had cloven hoots, and therefore did not style it a 
zebra; but be bad evidc'Utly seen the strips of 
striped skin on the limbs of tfu* okapi with which 
the forest negroes decorated their bodies. Stanley 
in itSSq heard stories of the okapi from the 
pigmies, and staled it “a large donkey.” Ibis 
volumes Hill he ot very great interest to orni- 
thologists. H. H. Johnston. 

Our Bookshelf, 

The Cliiyieorkcr'.s Umidbook. By .A. B. Searle. 
'i'hird edition, revi.scd, enlarged, and largely 
rewritten. Bp viii J 38]. (l.ondon : C. 
(irihin and Co., l.td , ic)ji ) 21s. 

This handlxcok is a useful c:ompilation from cata- 
logues, journals, \ear-l)ooks, etc. There is little 
or no allc mpl to show the original sources, and 
special work like* that due to .Mr, I^ernard Moore 
is incorporated without reference to the <lis- 
coverer. I* or the proleition of the author him- 
self, it would have* bec'n bettc*r had he given the 
authorities feu* some of the extraordinary state- 
ments made. '('hcTc .ire so many ol the.se that 
the l)c)ok wants using with some caution. For 
example, it is said th.ii “ hall clay should not 
leave any residue on a sieyc^of 120 holes per linear . 
inch.” Anyone familiar with ball £l^y$i:S ^ 
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Liverpool Marine lUolof^y Coiiiniittec ‘ LM.B.C. 
Memoin on Typiml Hnttsh Marine Lhnifs and 
Aninials. Ivdiled by Brc;L VV. A. Herdman and 
Prof. J. Johnstone. No. 24, Aplysia. By 
Nellie 11 . Fale*^ Pp. vjii-i-84 1-7 |)Iaf( s. (Liver- 
pool: University Pr(*ss, 1921.) 4s od, 

'Lhe picsent is the twenty-fourth Memoir, pub- 
lished after a ccjnsiderable interval, of the well- 
known L.M.l^Ck sent*s. The animal with which 
it deeds is a member ol the Dpisthobranc hiata, one 
of llie two orders ol Kul liyneiira, to the other of 
which, the Pulinonala, hc-long the ordinary land 
snails. 1 hough one* of these lallc-r ammaks is 
v’cry usually .studied in the laboratory ,is an ex- 
ample of ( last ropocia , Aplysia presents .several 
advantages as a tvpe for dissection. It is the 
largest Britisli (laslropod. It exemplifies a number 
of rnorphological tendc'ucies, and exhibits inter- 
mediate characters helvvec*n the primitive and 
more spcci:dised forms. Its internal organs 
“afford numerous links in the chain of evidence 
that detorsion has taken place.” The palliovis- 
ceral nerve cords are long (as in Streptoneura), 
but uncrossed (as iu luilhvneura in general); the 
nervous system is less markedly concentrated than 
in many other Ivuthyneura, and the animal ex- 
emplifie.s the tendency to disappearance of the 
I shell and mantle-cavity. 

I he present account will be useful as a labora- 
tory guide; directions for dissection are given, 
intercalated in brackets at the necessary places in 
the anatomical description, and the plates arc 
adequate in number and elearlv drawn. An inter- 
c.sting section on the history of our knowledge of 
the animal is prefixed. 

The first line of the book contains a curloui 
inversion (“The Mollusc of which the present 
Memoir is the subject”); and the word ‘‘factors” 

. p. lijr (for “tributaries”) reaxjjs/dwjctvard^: . 
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Letters to the Editor. 

*he Sdilor does not hold himself responsible for opCmous 
expressed by hts correspondents Neither can he tinJettahe 
to Tcinrn, or to corres pond the 'vriters of, reiechd 

manunripts intended fur this or any other part of Nail'KL. 
No notuc »i taken of anonymous connnunu'otions j 

Metaphysics and Materialism. 

In arLu'l<; iii N.\ri'KF ot Octt^hei 20 C'air 

(h.il tile pi inciph^ ol lelaiivitv has ' h- 
rnicd " t)ie concept of plivsical I'ealit), and lias 
lallv made unfenahh^ ihe clrKtiint' that matloi is 
al. I tlissent most .strongly lioin his coiuIusmui. 
•'leal " is us«'d in the onl)’ smst' in uhuh .1 helu-l 
the rea!il\ of matter evi r has heen p;u t cd ph\sl<s, 
at heliel js entirely unalte( t(>d \a tin principle <d 
lallv ir\, which inv(»l\es the beliet as mia h as am 
her phNsical pro|>osition, 'Jheie ma\ bt‘ scums •>{ 
e veiird “real” in which the doctrine that nuittei 
real is alfocted by the .aceptaiue of tlu* pinicipb' 
relativity, but they are eitlui r< pn^naiit to jihvsits 
irrelevant to it. I have explained mv r<‘asons lot 
is opinion at length elsrvvbete, hut at such l(‘n^th 
at nobodv seems inclimal (o n ad them. M.tv I be 
lowed to set them out r.itliei moie ccnulselv 
I'irst, then, Piot. C.'u 1 will admit that “real” is 
ed ill at least two senses. He piesumablv' smili'cl 
h('n Inst he heaid (be old store of the' monf’oosc 
liich wa-> as unreal as the snakes it was kc^pt to kill 
If he could understand ‘r(“il“ only in the meta- 
physician’s sense, he would not, lieing an idealist, see 
anv point in the* story, for he would .isscat that eveiv 
moiij^oose and ev'ei \ snalo was unrCrd. d'he realitv 
wiikli the iraveilcT denied to Iiis mongoose was the' 
realitv of common sense, nor the rcMliiy of niel.i- 
phvsies'. '['he ciiterlon of this common-sense^ reality 
is univiT'^ality of exjKMience, 1'he snakc-s were not 
leal b( cause (he exiH.'rience of them was limited to 
the intempc'i atc‘ friend; other pec)j>Ie could not (‘xpori- 
^nce them. 'Ihe mongoose was unreal because if the 
hi.x wu(' opened nobodv would experience id. If Prof, 

( nr were to say that he docs not know' wh.tt I mean 
hy ■■ universality of experience” in this conncelion, I 
fear 1 should simply disbelieve him ; for Ihe vvliole 
of his normal life shows that he rt‘cognis<w and 
applies the criterion like,* anybcxiy else, materialist, 

idealist, or physicist. 

Tile '‘real” of common sense Ihe fundamental 
“real ” of science. A belief lliat there are real tilings 
in this sense (which might b<\ but is not usually, 
expressed by the assertion tlial matter is real) is 
nc’cpssarv to science*. It Is necessary not so much in 
Older ttiat science should be true as in order that tlieic 
should he any science For real things in this sense 
are the subject-nialtcu' of science. Science selects the 
material it will stiidv by applying the criterion of 

universal experience. It rejects from its subierl- 

matter the snakes wliicb only the traveller’s friend 

could see; it aecrjits only .such snakes ns evervlicxlv 
eon see. It is as absurd to ask wdiether stud<Mits of 
scieiK'e are right to emplov this criterion as (o .ask 
whether Greek scholars are right to accept the uni- 
versal practice of Greek writers; if we applied anv 
other criterion our study would not be experimental 
or natural science. 

In so far as the principle of rel.ativlty leads to anv 
Conclusions relevant to exr>erlniental science, it depends 
on this criterion ns much as other scientific tlieon' ; 
the only observations vvilh wdiicli its conclusions rniist 
he in accordance, if the principle i.s to be accepted as 
^rite* ttre observations concerning which evervone 
agreeSy S^r diver Lodge does pot differ from Pro^^ 
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Eddington concetning the distribution of tile spots on 
th<‘ }’iiiH'i|x' pl.itfs, and both <>l (h(*ni would agree 
that, if tluv did dilTi'r as to (h.u distiihution (suv, 
1). cause tli.*^s|H»ts wrti' \(>r\ (IiHum ). tlu* plaliw would 
not afloid aiiv tvidc nce on which to base any scientific 
conclusion wli.uc'wi. I lu v agu e (h.n tlu* plates mu.st 
v.ilivf\ tlu- cntcTion ct sU'-niilic n.ililv htbni* the>' 
can pnKee<l ti> dilU-r m tlu ii iniei prc'i.ii ion of the 
pi. ill's Noi would anv dilfirencr Ixiwcii; them In 
thr in.itui of siMc'iitihc K.ditv .n isc <w(‘m il ilu* hypo- 
llutical expel inu Ills ol which Pr<>t. Ivddingion is j>(> 
tond ((*uld .Mtu.illv he liic-d {I hold th.ii 11 1- most 
inipoilmi (o insist that Ihev c.annot he lri<'d), ,nid if 
il wi'ie lound tli.it twi> tvhsrrvers ti .ivi'lling with guMt 
rel.itivc vclocilv dilleif'd eolueining the siniull.ineitv 
ol ev**ni-. ‘hhev would both ,igree (h.il lh«' observers 
did dilh i ; .md ihev would agne ih.il, because* oi flfis 
dilhii'iin, llie judgmeni ot lU'ither could he u cepted 
.IS a v.ilid ]>.is|s for siienlilic aignmenl unless one or 
both could he* “coiiecli'd “ in some mannei so as to 
lemove tile disc repaiK v . The jiosition whlih would 
aiis<* would he jHcc'iselv similai to that which .U'osc* 
when fiis| it was noticed th.it ohseiveis .it diHeient 
distances fiom a gun differed coneernitig the .siniul- 
I (ancitv of llash .and n port. .Some ohsci v.itions w'hich 
had heen expoc'ted t«> he “leal” vv nid have turned 
out to he '‘unreal,” hut enough le.d ohsi-rvalions, 
toniNTuing which agic’enK nt C'ould he ohl,nn(*d, would 
lemain (if anv thing can he prc'dicled .ihoul an event 
which cannot cxcui) to malve sidence [lossihle. even 
as ;ipj)li('d to tin* discnji.int ohsei v alioiis (cf. Phys, 
Zeif., vol. 13, p. lit), ic)i2). 

So much for “leal” in its fundament. d sense, 
ikil phvsicisis .also use; (ho woid in another sense 
when tliev speak of eh’ctrons or atoms or the .ether 
lieing real. This sense is not thi* fundamental sense, 
because uoIkxIv has |X‘!oeived or c'ouId ixKeive an 

electron, and because pc'oplc do acluallv dilfiT about 
the te.alilv of some of thc'se tilings (e.g. tlu* ;i‘thor). 
Fortunately, there is no n<‘ed to discuss in detail luTO 
ilie signincance of this kind fit “reality,” for no 

jihysic'ist would assert in this sc'Use that “ m.ittcr is 
real.” If m.attcr is something different from, hut 
common to, elc'Clrons, atoms, and .'etlKr. then science 
does not assert, hut most strenuously denies, that such 
mattei h.is any “ re.ility.” .And that conclusion, ng.ain, 
is i>f*rfec(lv indepi'iident of the principle ol relativity. 

On tile othc'f hand, the* principle of rc l.ihviiv might 
have a hearing upon realitv In this sense, though not 
on the r«‘alit\ of m.itter. For to assert ih.it some- 
thing is real in this .st iise is to s.av that some theory 
is heli<*ved to l>e true, il we helic've the theory of 
rc'lalivitv to he true, we mav .asseit that some things 
.in* real which we shall .assert are not real if we do 

not lieliove the' theory But it is not eeil.ain t])nt w'e 

sh.all do so, for not all ideas of true theories are 
asserted to he re.d. For example, 1 do not think 
that anyone, speaking earefiilly, would assert that the 
freqiiencv of light !>. re.il ; he would not sav it W'as 
unre.'il ; he would sav that the roma'ption of reality 
was inapplicable to a fn^quency, Just as is the con- 
ception of triangularilv . Personallv’, I should adopt 
that attitude towards the ideas of llie thenrv of rela- 
tivity; others might possibly differ. 

Bui it nuisr he noted that anv Influence the theory 
of relativity mav have* on our views of reality in this 
sense is shared hv other theories. IVof. Carr Is quite 
riglit when he suggests that the theory estahll.shes 
some rather special relation between mathematics and 
phvsics ; it gives realitv, in the second sense, to ideas 
which derive their attrac livt ness, not from analogy 
wdth material laws, but from connection with niftthe- 
ma^ical form. But so does the Bohr-Somrneijfold 
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ihoory of thf* atom ; the basis of ihr Jundairuaital 
h\|X>tliesIs j r^h purolv niathoin.it i( al, and 

caiuiot 1)' 'staled ap<ii ( fioni niathcma! ical ronr<*|>tions. 
So also, i tliink, docs the Ma\v\<‘lljaM tlxoi}' of (fn* 
rk L'li ooia^ia til ti< Id, bul to dis< uss this inaiifr would 
lead us t(><. far. .Ml that 1 ,un rtauetjud to assert is 
that tluK' is lU) s( use of tin- w ot d “ nkwant to 

cxfx r miental plivsiis, ui wlucli the pi iiH‘ij)li“ ol n la- 
liviiy h.'is a ddh-n’nl kind ol infliu me (ni out views 
of vvliat is r<a! from any oiIkt lln'Orv. In paiticular, 
it lias ni* inlkn'mc wlialeviroii tin* hflicf tlial matter 
is itnl in an\ sutnlifK' si osc It mav’ have some 
hearing on iliat doiliine in the nutaphv steal sense; 
hut slrae, af!<i f onsidei .\hl« jihilosophii le.idinu, I 
am still nn dil' to disc ova r vvhat met aphv sh ems naan 
bv “le.d," I ( l( irl\- i anno! diseuss ih.d question Rut 
sim'e .i^ain, 1 ('an undii stand sv a n<'t“ without under- 
standinf.j niet.tphv sn s, | am naturally convinced tiiat 
fht' two ati' (ompht'lv indepemk nl . 

XoKVf'VN' R. rAvtrinir. 

Dk, Xukmw ('wfiM'.iia has not nmhisto.Mj me. 
Piohahlv ihiiilcme ili.ii 1 am an i<k alist pfiilosoplu'r, 
!u' has suppost d tint I must he arhuinj* lii.d th(i<' is 
!!(» s( i' iiiita nsditv' in lh<‘ ar ( 0]»(<'d meaning; tliat is, no 
srieniifh' iiitfiion of n alitv and llial the natui .ilist X 
mnnp.(H>se, foi ex.imple, has just as mucli or just .is 
little M' lilts as the (h uiiK'.u d ’s. W'liat I was poinlink 
out Was (he fai't that the [trim iple of lelativitv r? 
dll' ujtilion ol ma: a lalisin. Mateiialism is a<aus<d 
theorv of s( lenlifK' reaiilv. It is (he argument th.it 
uh('n vv ( pionoun('(’ anvthiiid i't our serisc'-experience 
to he real vve impiv an iiKlefiendenf eaiise of it. 
\ccotdinh to the prin('i[>le of relativitvq the inference 
is niliiilv immiessirv .md to insist on it unscicnhTic. 
Instead ot this i aiisal theoiv relalivitv ofTers a simph' 
cot respond! lu e tin '(M'V. I lie l\liid{(a\vski-rvinslein unt- 
V(‘i sc (oiisisls of ('vents t'o-ordin.iled hv' ohs(iveis in 
tlii'ir diflerfiit svsfc'ms of leh'rettK' What is cssi'ntia! 
to ('Onstituf(‘ llte “real «'ven( ” of am observer is 
that there should f)c point-to-point rorr<'sp(nidcnce 
betwi'en his co-ordination of it .md (he different co- 
ordinations of othi I observers, d'lu' eo-ordination of 
an ev'iit hv nnv observer Ih.it is, his perspeiiive of 
the e\<'nl i'' not an efT<'ct whieli is the .appearance 
to him of a “(MU>a! ” rcalilv, hut an .actind case in 
j)oint of (lie reality itself Tlu' “<'ven( ” in the four- 
diim nsional ri'intinuum, .and its tr.uk (lie “ world- 
line,” in le-foiininy (he notion of srat'ntifie rcalitv has 
rel('p.iled siiimtifK' matertahsui to its jirfht plaie in 
(he limho of si luilastic jsni W'halevcM his dis.apn'e- 
ment, at h isf l)r ('.imphell nei'd mX he .darmed for 
tlu' liasis of sri< idifit rf'se.areh 
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Hybridity and the Evolution of Species. 

I VM son V to sa\ tliat the postsiript of “ 'I'he WVip'r 
of the Aitule ” to no litter on p, 274 in N vtokk of 
Octolx'i 27 is not ae('(>rdinj4 facts 1( was he who 
used rrillinm, Dm a, and .Scoliopus as evidimce 
against “bad )>ollen ” be in^ an indication of hvbridity ; 
thi.s evidence appeand to me to be insutTicienl, and 
1 statt'd tht' r(‘ ison wbv In his postscript “The 
Writer of the .Ailicle” malo s no attempt to refute 
my isrgumi'nts against his view, but savs : “In such 
cases ns d riihum. Ditea, and Si oliopus it is not 
sufftcient for him |me,aninj4 mej t<> sudt^cst that thev 
must be bvbrids merely bei .uise' du'V have bad pollen,’* 
though I have never suggested thi>, or referred to 
Trillium^ Dirco, and Scoliofius in any of my previous 
wTitings. r 
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Perhaps I may be allow’cd to makd use of lhi.s 
ot'casicHi to slate niv jx)int ot view shortly with regard 
to the question of had pollen. I d(2 m^l tliink that 
bad pollen is proof of a hybrid origin, but consider it 
as “ snspi ct ” ; neithiT do 1 share Jefliey’s view that 
absence of bad pollen is ft sign ol a non-hybrid origin ; 
as a fact, I know that it is not. Some of mv segre- 
gates of the cross AntirrJnntDH glutifuK',tiy}i x tnajus 
h.ive b.ul puilt n, whih' others liivi^ not I fuithei 
think that “ I'he, W’riltr of die Aili(l»‘” is mistaken 
in his view that the duoiv of mutation rt'quircs the 
(Kcurrence of a certain pi'o|H>rtion of defective germ- 
cells. 1 he fac ts are these , --When de \ nes found 
bad jjollen in Oenothera Lamarcktana lie accounted 
for Its pn Since on (he assufyiplton that diis dc'iect was 
caused by mutations, vve now know that O. 
I amarrkiana is a h\bnd, so that it is much more 
piobable (b.it hybridity is the caiisi' of the presence 
of bad pollen , recent c}'(ologu'al work seems e.ven to 
prove tfu'>. 

May I beg zoologists to answer a qiKsdoii I should 
like to put to thi'in, nameh ' Is thert* .inv evidence 
(hat the presence of oligop}rene and .ipvoiie spcTms 
in some inserts and molluscs is due to hvlnidity? 

I might finish my rernarlcs hc'ie vvc'ie it not that 
“ 'riie \Vi iti'r of the Ariicle ” n'pro.iches nu* with 
‘Miegging the cjuestivMi ” at issue'. Nothing is farther 
removed from mv mli'iitions, sii tliat I dc'sire to deal 
shordv witli .ill till’ points mentioned hv him. tie 
. agues (hat it miht.Ues .ig.unst tlu gimial applic- 
.diilitv of ihi 01 igm of spc'cii's hv hvhiuhs.idoii that 
not .all fkitish roses aie hvhiids 1 f.ul to soe the 
feme of this .iigmiunt, ,is it is well l<nown that 
homo/vgotcs ran arise fr<>m .1 cioss wiiliout showing 
.mv sign whativar of th< ir hvhrid origin; con- 
s('qucntlv, die fact of sp( edii purity e.an neva r he used 
as .111 aigument .ig.iiiisi a hvhrid origin 

\i)i doe'. th(‘ hiet di.it poll( n sii-tililv and fer- 
tility hc-have as a pair of chaiai'teis in the sweet pea 
and the velvet bean ((dl ag.nnsl the 01 igm of (hat had 
^vollen Iiy hybridisation, as “The \V'titer of the 
.'\rticle” -seems to think, unk'ss h<‘ ean bring forward 
argumc'nts in favour of his ('ontentlon which are 
unknown to nu' I ndl then I must ncicnow ledge 1 
fall to sc'c* how' lieh.tv tvdjr of a ciciracter already exi.st- 
ing c.an reveal its mode of 01 igin ; the ide.i that sjX'cific 
characters do not segn'gale wdiile varli'lal characters 
do is. of course, obsciU-*^-. 

“ 'hhe WViter of tlu' .Article” finishes his remarks 
by pointing out that it wdl lx* necessary to bring some 
more convincing argument in suppoi t of In hridisation 
as a constructive e\ olulion.u v fai'tor before it is likely 
to receive murh seiioin considi'rndon from biologists. 
If he m<'ans some' moie lori vlncing argument than 
the suggested hvhrid nature of d'rillium, Dirca, and 
Seoliopus a suggestion wliirh is not miiu' 1 cordially 
agree with him. I wonder vvhetlicr the following will 
assist him in talcing .1 kinder view^ of mv theorv than 
he €vid(‘ntlv does ^ 

It is a generallv ac know ledgr'd fact that new breeds 
of animals and plants can arisi> hv crossing, w'hilc 
no c>ther mode of origin of them has ever hec'n yiroved^ 
although various other modes hav(* been suggested. 
We all know that Darw in explained the origin of new 
forms in Nature largelv on the mode of origin of 
domestieaftd t.ici's, so tliat it is of rorisiderahle im- 
portance to know the re.al nature of thf* “variations” 
among pl.ants and animals under domestication which 
plnv so important a rdle in Darwin’s writings. 

Some time ago I happened to come across a letter 
of Darwin himself in his “Life and letters,” which 
seems to thrown im|X>rtant light on this moinentous 
Question. The letter is print^ in full on Oi A42 
the third vpluwe of (he “JJferand L€tter$ V; it 
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to l^r. j. H. (jilbrrt, and dalcd Oown, 
K<d>ruar\ iO, iSyb. ” 'Ida* iollowinj^ is i)u' oik' 

vhicli ini'. I t'sl s Us hire 

“ l( 1" adniilind b) all naturalists that no jaobb-ni 
•S .so liar jiliAin^^ .is uhal rafts^s (v<i\ tullivaud plant 
v.rr\ , and no (Apcrinicn I s as \(( mcd b.ixr ihiown 
uiv lipht '>n ih'- subjirl. Now lui ih. l.i^i on \,.us 
ix'- n t \p('Miii('n! inp ill iiussinp .iial m II- 
crtdisin;; plant s ; atai one indin » ( 1 1 suit lias -ni pi is* d 
no niurlt, naintl\, tliat b\ i.iKinp panis U/ (ulinair 
dtmls in pots und' r i^l i-s dminp siwri.d siu(iss|\. 
pniiT.tl ions, und< r nnaiK Minilai (ondttatns, .md bv 
< If. |(’i i ilisiiio ill. in in (M, h pi IH f ihon iha <(ili>ui «>( ^ 

hr llowir ol(<n rlianpi's, ami, what is vrr\ nniiailc- i 
ihlr, iiaw hiianir iii snmr ii[ (hr n!o>l Nati.ihlr 
pccii s, siH h as Mtnnilus^ ('nnalion, ati'., cjiiin lon 

lailt, hi a ihnsr ol t w lid sp. ( H's, " 

\\ r now know that Ilia i o!"ni (hanpas and iha 
iit't>niiiip ..Mislanl to wlinh l)arwin iihis w.ic tin 
t-snll s ol ilia I a pi i(. d sf P - !i t ( dis li mi) o( h'''a 1 o/\ pniis 
nalaiial. -.o that tha siij-posid \ iiiahilih (VidiniK 
1. Is noihinp hut s.pHr.nion aitir a uoss. 

\ < Ip, Holland, Novtiiilui a. J T 1 (>isv 

i I' would taka too HUM h spaio to i<p]\ in daiail to 
II of Dr I ols\\ siatamaiOs, toi wliiih I h.ua poal 
i's(ia. ( I ha\ pn f,n' oulsida llii ot ipin d point it 
.sua, hut it IS IK I assaM |o I a| ar to (ha llioi a illlpol t UK 
f thani, and 11 will iIkd piohahh ha si an (iiat lha 
tlii'rs an' unin.ilai nil. In his 01 1 pi na I h liar (\ \i i in . 
)(t<)hij jp, ]» ^74), wliiih loimiK Iliad on in ailnl' 

I mini on Hiilisli Kosi s and I I \ In idil v " (\ \ 1 1 in , 

h<ddainhtT p, iml, lia si urs ih.il lailitw’s woilc 

land's “In sh(;W ihrt (ha pras. iit a of ‘ hnd pollan ’ is 
proot iin\ ilnliis] of n lutnid oMpin,” mid poi's on to 
sav that tills \KW is '‘nuKh si 1 1 npi Ik nad ” h\ oilui 

work lla aoiii'itiv sialas ih.n 1 lo-.k ('viapdon to 
ilird \Iaw', ni\ own \iaw' hai.ip ih d “had pollan ” Is 
unsafa as a i 1 lU t loii of h \ hridil \ , in snnj'oi t of w lilt h 
J (llad VrU'ioiis facts \s sonia id thisa fails waia 
from a pa par of wlinli 1 w is joint antlioi, ilia 01 ipiiial 
cu'tirli' WKK iinsidriad, hut sinia* this (onliovais\, whidi 
was nof of m\ si'ckinp, has aiisin, 1 jirap'r to sipii 
np\ own naiiia. In liis prcsimt laiti 1 Dr. l.<ils\ si'ains 
to fofpat that llu- hindan of pioof rast^ upon (hosa 
W'lio ass'jina that had pollan is a proof of hvhiiditv 
lla sa\'s that m\ posisarlpt to his artiila Is “nrif 
acronlinp to facts,’’ and that ho did not sup^pa.st the 
hybrid natnn' of 'riilliuin, Dir<a, and Sioliopus I 

can only ask, if that is the rasa, w hv did ho rafr r (o 
thorn in his oiipinal artiala'^ (Ntoiopiial work, w hirdi 
is hv no means ,dl “raaant,” pio\as that luhriditv 
is n causa of had pollan, hiit ))\*nn means provas llird 
it is ilia only causa 

Dr. Hols\ h.is .ippanntlv omillod a consid.i.o 

Li(»n of lalhal factors from his claws. 'J hi- is .i 
nioia raiani discovt r\ wdiich is of nmeh sjpnili- 

canca in th<' intarpralal ion of stardil\, not only in 

Drosophila, but in carious Ovnothara forms, .and it 
mav apply oilhar (o oamatas or /\ photos. Idia (.on- 
caption has already hcim fruit fnllc applied, nof only to 
various plants and animals, but also to man himselj 
When 1 said (hat lh»' ihc'ory of rnulafiim requires' the 
occurrenee of a ter fain proportion of defer t lee perm- 
Vidls I had sirmlar cases in iniiul, and did met mean 
to imply that mutat'ons ccere neacssatilv nhvavs 
arronipnnied hv perm-aell slrmilitc, I^uf clearly, if 
iathnl fartiirs rucauint for perm-call staiiiilv in some 
'’ases, it is inadmissihle to n^sunu* fh.al had pollen is 
a itself a proof of hcbridilc. must a[)ply fl\c 

onception of rnnUiple causes, 

U fpllows that in any plven case, such as tliat of 
'^pnoth^ra; I^ntafchiana^ bad f>olleii may have 
l iginated frevm crossing, fr<?m Whal factors, or from' 
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sofiu* otlu’i r.msc, null's- eiw ru mi»u ol ihi'si* posifiltle 
rau-e- (..III 1 h' «dmnnai<-d Di )..a-c sacs, “ W'e lUW 
knocc th.ii.fb l.tiniofi huifhi I- a hchnd '' One can 
onlc u-k hew w (' kn.,w, .aid in cchai -en-i' h<' is using 
ilh leim Inhiid s.i (.k (he ihcmc ..i mutation in 
tJ,n.i(hei I (- ((>iU(UK‘.l^ i( no lonp. i m.nit i- whutlicr 
(> I an/a/, /, i- a p.ndeii hvhsid 01 irl, since (he 
^^‘’ilc (i| IDiileM h.i- pioceil ih.tt canals (dost',, 

pollin lO'd wild Ameti.an -prrU'- .d cl'iuak'ia shoW 
liii' - um- lun'.ni.Mi iH'hacloin 

hmally, I W(tii!d -a\ that il l>y hi- ih'-ac >d pc'olu- 
t'"n he he tmdi-ai ion f )i l.<i(s\ niaain iiuoly th.d 
the in(ioiit--mp o( tel. tied 1 .k < s 1- iln' iiaidiiiotc in 
vHnrh eyoluli.ai has fM'c|uan(l\ l.d<(’n pi u 1 , ha 
' nt', Would lieamlc apree ccith him hoi 1 hi\<' lonp 
arivocau’d iIk ck'W that anionp opr n-pollmal< d plants 
and niosi anim.ils (In- e\ oim ionai c unit is an intti- 
lueedmp pojaikUion of i loselv lehtU'd foim- 1 fam v 
mam Imdopisi- .idluo* (o a siniihn jioiiU of ciew’. 
Ikti ( I dv<‘ il tint Di l>ot-c mc.nis mm h more than 
that he Ills iIk(kc, and il 1 und' i-l.iml him iisin'ctlc, 
ill It Is his K'asoii l(.r iKitIc' d'anmp llii‘ ('Vistence, of 
ptimm.d (haiipt- Om- . an oidc' mk how two visibly 
similar hoiiio/\ polls oipautsm- when (lo--^d i an pive 
ris(‘ to mw pMimnal climuliis d lliec hace met 
diiMiip the piccioii- pi 1 10(1 (d (hill i-olthon undn- 
poim pi'i miiial ( hanpi R R ua a 1 s < i \ ri\S. 

Kmp’s t'ollopc, Sitand, Xocamhii n. 

Biologtcal Terminology. 

(rt) “ N’cm \iio\ IS iht' sole laii-a ol non-inlierit- 
aiK (' [b] “Apiit ftoin varniions Ido' e\,H(!v bepets 

Iik'e, when paicnt ,ind i hild dacidop imdn like con- 
ditions”; ({ ) “ d he (h c I'lopmeni id the imii vidmil is 
a t ( ( .ipitulalion (with additions and snhii e lions due 
to \ iriaiioiis) ol the ecoinlion of i)i<' i au “ Hue me 
thiee statements which seem to im “in f’lJCtt ” iilmi- 
(ical *'!'() Dr. Rather lh«> lust two s( em irlc'nlic.il, 
hut not the think Ihit il the child 111 his owm de- 
celopment step by step rei ,ipii ulates (with caiiations) 
the decelopment of tlie paieni, and the ji.iieiU In (IiC 
sami‘ eva) t acapitulated ih.il of (he pi and|iai enl, and 
so on to tile bepmninp, how, in ilio woild, ran (lie 
decelopment of fin* indie idu.d he anjllimp otluT than 
a rccapiiiil.i(i(/n (cvilh (he ai i nmnl.ited caiiations) of 
the ecohitioii of lha r.iia'’ If tli.i! h*- so, doe/, not 
(//) neciss.ndc me ole (‘ (c) '* (i ) is uk lelc (//) applied 
In .1 siKies-mn (>f parents .md iliildiin 1 )i Ikilhcjr 
sac- (NkvirKi'k Oitolnr jy. p. .’71) th.n ihis ij, nr>t 
what hiolopists nil an. d he n cchat do ihc'c mean? 

Ri aafMiukition ” must be one of thos.- tt irihla word.s 
wlmh. hke “inharil,” .ue used, cjmti’ umoiisuousK, 
with a numhi 1 cd divcisi .ukI eciu aoni radieloi y 
me.minps 

It is ple.isant to hind that Dr Ikaiher .cppioves of 
Piof (joc'driiirs addles-, for probable il lias set the 
hoalher .alipld at l.isl In inv luimhh' way I also 
.im eiioiinoiislc |)leased Still, Dt Ikitlur shoulri 
bear in mind ihi' hision of this matter, some of winch 
lb of (ioodiic'h mdicalas As bmp apo as the 
’eiphlies Weismaim dei lared (hat km oip.misni can' 
not .acquire .anctliinp unli-ss it .dra.utc poss. - the 
predisposition to aii|iiire it.” .At (hat time, too, 
doctors were bepmninp to insist that not actual 
disea-c'-. hut onlc pi edispositiojis lo aitjiiin' ihein, 
wen* inhc'ritablc Weismann faded to p'laeiva the 
neressarc mnsi'qiic'nc a- of his ow n iih .1 predisposi- 
tion Is .dl th.il e.an Ik' Inherited in iln* <a-a C)f .any 
charartc'i ; .all aliar.'ic'tc rs, ilierc'fnn , arc i qually and 
in cx.'ictlv the same sense innate, .laqulrad, ,'ind inherit- 
able. Insfe.'id he .assumed, cvilh f. am ink', that some 
characters are innate and others- acquired, and 
Started the famous -nr infamous- Lamarckian con- 
'A|ii?oversy. Saiideman did, however, verv definitely 
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follow oul the idr.i in iS</), as dn! Ndaiii m 

It anlliorit) be nocassar\ , lu-n' is auOioiiix in 
l)knt\. I ako trad in ni) \i-iy huinbU- way, bf-ginninj^ 
.IS Uiii^ a^o as !()(>(». 1 dan s,i) a.u h man in iiirn 

hi vs as j)i (>j>uundmj4 soinitliinj^ n« \v Dt. 

( ' un ii II I )4ha 1 n jwtaiivcs, 1 hoju , ih.n I’nvl (loofiiah 
is spand lh( dis^ian- ot bain^ tnv pupil, and tlial 

♦aa n 111* mosi si I t-r< sp( a I in^ biolu^isi iniv, in this 
iiisiaiu* , iollow ihi truth \vi(h<*ut 4Ualms (,| con- 

siiniur. Dr. lialhar knows with wli.it naiption I 
nal. I w.ts told that 1 was doiii]^ liaim, tli.al bio- 

logists rould ni.m.igi th' ir allairs qinlr wall w iiliout 
luv help, .and so foilh. d'l\( n thi worm lainad. So 
lar as I am .ihlr to jud^r, i)r. Baihcr ol))i(is 
to m\ Idfiis h((.ms( ilicv .iH' (odiouslv lon^ anti 
bfcausf thiv .itn impudent. (hrlamlv thev an- 
l(jn^h and doubtli'ss ihrv .in- tedious. But 1 » ould 

st.ile, or .tssuinc, III It.dl a do/i n worils ;i f.dlac\ whuh 
I)i B.illtet (oultl not n lute in li'Ss than liall <i do/eii 
roluinns Mtaemer, .is Dr Ikdlier loinh-ouslv mdi- 
(ates, *11 has hi I'li hohdav Imir, duiinj^ w’hii li otu* 
dot's uiuisu.il tlniq;s; tlimdore I h.'ive iis(>d his Ictleis 
< with all leveiiiiia', as a parsoil imdbl as tests 
wheieon to han}4 admoniioi\ disi oiirses. (hitainlv 
thesi' lett(>rs have been impudent most impudent. 
But Itete, .a^ain, we have the trodden wonn.^ 

Dr. Bather lliinlcs I ouf^ht not to disnuss vaiiatiirns 
unle.ss I first aeiount for them, whidi is like sa\inji 
I ouf.;lil not tr. rat nn dinner unless | tiist 
r ook it Must I not accept thc' fiivr-n fact '•" I 
am at otira* aeeused of hein^ tediously lon^ and 
not lon^ enough. What is a j>oor ni.in to do> 
Besides, I ha\(' tried (’Iscvv liraa' (“ I he f..ivvs of 
lleredilv,'’ Diap. 5) to do this very thin^h 
IViniarilv variations can arise only in two wavs. 
EitluM- they are Impta-ssed on the j^errn-plasm hv its 
env Irrinmeril , or they occur heiausr* the t^enn-plasni 
is a livin^b elian^in|4 tiling whlrdi, likt* other 

living:,' things, tends to nwa-rt to the normal from 
impressed eli.anj^e, cspeci.illv' injurv d her<‘ exists 
nniple ctiulal evidence to en.alde us to reach .a 
derision, but much of it lies, outside the high ro.ids 
followed hy biologists, in llu' realms of clise.ase and 
bactei iology. 

Dr. (kiiminghamk letter (Na'H'HF, Xovi'inher 17. 
p. 7,t)S) is addiessed ♦•speeiallv to Prof. Cloodiieh, who 
m.av de.il with it it he dr’sires; hut one p.iss.tge relr-rs 
to m\ p.iiticnlar hobbv . Lam.irek eall<*d the rhang<*s 
which r< suit from use “.iccjuiied ” ; hut. thinking only 
of trilling ch.mges which occur .if the end of the 
developmenl. he did not realise (hat the growth of 
the- higlu'r .animals, cspeei.dU m.m, is due m.ainlv to 
that funetional netlvilv which begins to act imme- 
diately after biilh. TTis successors employed Ihe 
woid ‘',ua|uiied” as indicating .anv charar ter which 
di'vr'lops umU'i 'inv verv glaring influr ncr' Now Dr. 
Cuonlngham detines an .icquired character .as n 
“cliange" (fiom the pia'son’s .antc'cedent self, from 
the p.uent, Ifom the race whii'h”^) due to “environ- 
ment or niodifu .ilion “ Tn that case the English 
l.mgiiage is not “.icunircd." but is “inn.ate'’ in an 
Englishman If leaiiied hv .v Frenchman, it is 
acquit od. He.iven knows wh.it it is if learned in 
Jersey. lie aicuses Pi of, Go<idtich and me of .a 
“misuse of woids” .ind of obscuring “a perfectly 
chin distinction ” ’ The italics .ate mine’ 

G. Ai?rnnui Rhrn. 

q \d('toiia Road. Souihsi*;], November i<i. 


The Softening of Secondary X-rays. 

Dr. a. H. CbMPTON a letter on this subject in, 
Nature of N'ovember 17, p. 366, describe^ ah 
meat in which he reflected the Ka 
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deiium C’oolldgi tube on to a slab of paraffin, ami 
im-asured tiu* .'ibsotption cm theient of tlie secondarv 
-,cafl<icd r.ivs .it, different angles with respeet to tlu 
(JiKetion of thi- prim.irv beam, Ihe .disorption co 
elfKieiu ol (h< secondarv *1 .iv s w.'is found (o Ik- 2i) ]ki 
cent gn-.atet than that ot the primary Iva beam a' 
'Oo'b .md t) per n lU gteatc-r .it H 20'-, 'I'liis soften- 
ing of (he ravs oil being si-altered was still nion 
pionounud when the K lines ot fungsU-n were ustai 
Dr. ('oiiipfon uftried to (bis work <is .1 repeiilioii 
of ineasLiteim nis whitli 1 h.id iiieviously reported 
(Piul. Vug., .S(‘plember, in which no such in- 

cicasc in .ihsorption ,'iitet sc.attei'ing w-as observ'ed, 
.md h« .'iHributed mv neg.ilive resull to ,111 unfavour- 
.i!)ie clioue t>l wave-length ,md angle, App.irently Ik 
did not Lindet st.and the* jiurjiosi' of m\ experiment, [r 
was to si'ttle <1 question n'g.irdmg the Interpretation 
of energv measuu ments m.ide with the Bragg spectro 
meh r. We were not sure that tlu' atom in .1 scat- 
tering suhslance doi s not .ilw.iys .ibsorh energv from 
the incidi n( ra\s .md re-emil (his energv in .1 niann< i 
< h.iractei istic ot the atom .and indejiendent of 0 . Mv 
f)robl(‘m was t<> find out if such an cffi'ct need be 
eonsidtred in ordinarv speitrumetcr me.asui eim-nts, 
Thf' vv.ive theorv of st.uiiilng predicts ;i certain 
.amount ol sofirning due to the tinih? si/e of the .itorn 
-ind to .1 sort ol r>oppler iflect, but not nearlv the 
obseived .unoiint, espeilally at l.irge angles. 

As Di ( 'om j)ion snggi'sl s, Ihet e is piob.iblv ,m addi- 
tional soim wli.it s(d(er radiation due to collisions of 
eieiHrons lel.'ased vvitbin the scattering snbstanee l)v 
the prim.uv 1 ivs. Siu'li ,1 “nuoiesienl “ radi.ition 
should diminish with as (»bs(ivfci, 'live softening 
due to the fuute si/e of the atom should also, in 
genet. il, <rnnmish with .md bi* negligible in the 
( h.ir.u'tei isti( rndi, ilion, wliieh is believed to ( onsi'-I 
i»f relative Iv susi.iini'd w ive-ti .vin^^. Softening due lo 
tbe-,e leeognlsid c.uis( s. ( .m llnis be minimised bv 
Using the sust.iiuiHl chat act ( ri^l i(' r.avs, l.u'ge w.ave- 
lengibs, ,iiul .Is sm.il! .is |)ossit)l(' 1 (hose these 
conditions, which weri' u n f.-iv out able to (be ('('niploti 
ellect, bC(-aus(' 1 w.mtt'fi t(> ('limin.ite i( so f.ir ti" 
jK-issible. Th(' mg.itlv'C' result simpiv indicalf's thar 
with light atoms the Indlriet iini)ol.n istal radi.'ifion 
sought is not gnat » noiigfi to reqiiiif' i-onsidcM-alion 
in ordinal V (rvstal me.asuremc'nt'-. S. f. Pi.imptov. 
^\^>Ice^ter I’oh ((’f Im’e Institute. W'orcester, 

M.issac hust-t ts, November .S. 


The Molecular Scattering of Light In Liquids and Solids. 

As vv.is jxoinU'd out bv the l.ite Lord R.i\leigh, th( 
b.iMs of his (h(‘ory (jf the hlu(' sky, nanu'ly, that thi 
molecules scatter tire ineidmit energy indepiaidently o', 
each (‘therbs pta'sence, is only true tor gasCs in con 
sequence of the fieedcun ot nKJveiuenl the nioleculm 
|X)ssess in (hi- state of matter. In connection will 
the [iroblem of the colour of the se.'i and of dee]-^ 
waters genc'rallv il is necessarv to know the scatlei 
ing fx>vv('r of ordinarv llc|uids, such as water, and 
find this can be verv simjilv .'iccomplished hv applicn 
lion c')! the theorv of local tluctuations of ck-nsitv arm 
ing from molecul.'ir movement, originated by Einfitely 
and Sinoluehow ski and utilised hy the latter to eluci- 
date the phenomena oecurring mar the critical state 
'Ihe general formula for the scattering power 
fluid is 


]<ra 

i.S NM 




vvhcire is the compressibility of the sub&tance», i 
refractive itidex, R>.T» N being the usual cot^UOts < 
the kinetic theory, / - The scattering ‘bf 

> eb|i7.e3 ottt froijit thi$ tb- 
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sjalr. Not only is this in rigreenieiU ,\\ ith ob^trva- 
j*j^ but 1 find the coefiiciunt of extinction of light 
E to ^cattcring 






selv Kpiescnis the i>bscrvc'd tr.in'-part nc\ ut puu 
teC in tlie region of the spi'Ctrurn where Ihert* js no 
ective absorption. Work is now in j)iogiess testing 
‘ foiniula in the case of other liquids. 

is dear that an apfdication of the s.nne itUsi 
local fiiu'tuiitions of 0|>tical density and id l>eb\( \ 
■(>r\ of the thennnl inovonients in sohds would gi\e 
tlieoretieal sealt(“ring power <d tianspaieju enstals 
i^rdinaiv light, dins i.s aUo Ix'ing tested. 

d. \’. Kamw. 

no Bowha/aar Street, (,'alcutta, Oete>her 15. 


B Tendency of Elongated Bodies to Set in the North 
and South Direction. 

I'liK letter from Sir Arthui Sthusl<r in NArLKK of 
lohci 20 last reijuiros amplilical ion and amendment 
OIK' partieular. 'J'he setting t(mden<'\ of an 
ligated l)od\ depends u|K>n its metiiod oj sii[>jK>rl, 
sus|xnd(d, witli the* eentn^ tif gravitv not frei lo 
and fall, it is at its "lowest” position wlun 
Ving on tile equlpofi'iitial section of maxinnnn raduis 
>f cut\atun\ i.i'. tends to set east and west. \ 
loatmg l)od\, on the oilier hand, wlicie iho cenite 
d gravitv is free to tise and tall, is at its lowi'si 
diet! lung on lh(' equipolcntial of minimum ladiiis 
't ciiivature, i.r. nortli and south. The whole in.ittir 
s fully diseussrd in an article hv Mt. W. I) l.ainheit, 
tf the I'liiled Stales C'oasi .and deodetie 'survrv In 
he Inovnan Jiutrual oj S(n'}ic(' for .SiptKmfnr last. 

The tcndeiK'v of the tod of a lot.siiai hal.aiiM lo 
of east <md W(*s( was pointtd out bv B iron Holvos 
11 ont* of his earlv jiapers, prohahh one t>f those pie* 
ented to the Inlei nation il (nodelic Conffrenee, hiit 
am not aide to lav mv hands on the exact nleirnee. 

Iv II dKOM-lilMS 


Ophion luteus. 

h Is a quite common cxperieiue to see <>j>}nou 
litcus }1\ into houses at night alli acted hv liglil. I 
lave mvselt lapfuied at least lialf a dozen speeiimns 
liaf had in a single hour fiown into a room in tliat 
vnv. Not long ago Dr J.anK's \\\alerston, at m\ 
equest, dissected a fresh femab' sp,.cinK n, and found 
n it a poison gland, reservoir, and duct similar in 
haratler to those recorded ns being {)res< nl in certain 
ithcr spec'ies of U hneumonid.e. 

M. R du Buvssnn, in .i \k\]KI' (I\Ov. iI' 
ol. II, f>. 257, 1S02) vvliich I liave onlv recenllv 

'Cen, states that he had oftim been stung by Ichneu- 
nonid.r of the Tclineumon, Pimpla, and (^j)hion 
groups; but however much })oist>n mav have D’en 
njected, tlie pain and inflammation produced by the 
^ting, he savs, lasU-d onlv a short time. He dis- 
sei'ted a large number of specimens belonging to all 
the groups of lelmeumonidco, and always found on<* 
or several poison glands present. 

'Die larviu of Ophion Jitlcns appear to be parasitic 
in the caterpillars of many dilferrnt spccics of 
l.,C'pk 1 optera ; but It would appear to he the rase .also 
that the female ckx's not pierce the skin of the c.ah'r- 
pillar to lav her eggs inside. She is s.iid to lav I hem 
'^n tht^ skin. That point probably m'cds confirmation. 
Rut however that mav Ix', it seems to me incredible 
that the female woukl mistake the arm of a young 
lady for a caterpillar. In M. du BuvssoiTs case, the 
tri#:cct had always .been held in , the hand or othervv ise 
irritated it attempted to and tlu« seeirts 
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to be tlie general e\}.v'rienct'. He was never pux/lcd 
(o diviiK the purpost- ol the sting. legaiding it, no 
douhl. sim|)lv .is .in act of sell-d< teiu <• ; and that is 
tl’.r » \planao«Mi which 1 would vi nlurc to suggest in 
ri piv ti> Sn fh rhert .Maxwell's iMUi in N \Tt'KK 
of November 10 t , f (mHAN. 

, N.ifuial lllsforv Museum, S.\\’.7, 

\\*vemhei 14. 

lx respcei oj Sir Hciherl M-inwiH'., blhi in 
XvHKt ol November 10 on Ophuni hilt 11^ l.iim., 
mav we liopi th.it ilu' inst'ci caught jhii^^fonir 
Was pn sii ved in oider th.it th(‘ spi t les luiglii Ix' 
placed he\ond a doubt, liaise large red ( )pln< >11 id.i' 
bi ing .ilnio'^t impossible to difli 1 enl i.ile at .1 gl.mei 
(>phu>ii 1'' .ij>()ai<'ullv a noitiiin.d iii'-tx 1 I 

have observed it .at night hunting for Di.mlluvcia 
larvte. Die ^jH-eii's is eiediPd with .1 long list of 

ho'*('>, ehielly No< luid moth e.itta jallars. 

\lmo'*t .ill ,h hiu umomda' will “sting” or .ilti'iiipl 
to If h.iiidled, tin male> included (though, of i oui se, 
mot phologif .ill\ me.ip.ihle), hut tliat .mv nfemhei 
should nialo .m attack unpi ov ttU'ed is most unusual. 
O. hiltus .md .illieil vpceies aie extn im 1\ bad- 
lemp<T«(l <1 f.ati wlmh li.iinpers wt)rk with them in 
eonrmeiiK'nt. os lluv lepe.iK'dly "''ling” i)i>tential 
hosts de.iib willuHit attempting to |>arasiti'-e them, 
lb j'li.ips ibis iintabililv was the laiisc (d the uniisuab 
ail.'uk R Si I MON. 

PalhologliMl L.ihor.iloi V , Minisirv of Agiiiul- 
lun , llarptiwlen, November ii). 


Sex-manifestation and Motion in Molluscs. 

1 i>o ikM wisli to piolong the (1 is( ijssion upon sex* 
dlllei enltalion and iiUKb- ol life, llaaigh 1 v^nlnte to 
thinlc ihat l)t. Orton’s la plv in Nmi kl of Novein- 
Ixr > to mv letti'r in the issue of Oeiobn M b‘a\r’‘< 
siver.il questions V(tv much .is iIk v w<ie lx foie. 

On manv points 1 find m\S(lf in agirement wilh 
Dr. Oiioii, though 1 consider ih.ii tlie im ideiua of 
se,\-()illeren(i.it ion in (he Mollusi.i (lo< s not t vhiliit 
that g( tier.'il eon elation with an active habit de- 
manded l)V I)i. Orlixi’s hvix)lhesis. I quite .igree, 
.is I s.ald 111 mv pievious leliir, (hit m.mv forms 
originallv consul, red di(V( Ious n/uv he monoilous; 
fmi I think it is fix Dr Orton to prove this, .and I 
shall .aw. lit his demonslr.it ion with inliaast. | would 
like to [Hiini out, howevar, that it w’ill not he enough 
lo sliow' //injee (a turnover from malniess lo 

fenialeness, or vt( r I'ersu) 'Die Impliiadons ol Dr, 
Orton's hvpo(hesi>. entitle me to dt rn.iiul fiom him 
s.xiiething In the uatiiie of pennournt bet maplii odite 
foims f, . (’’. RoiisoN. 

N.iUiral History Mnsfairn, .S \V.7, 

Novemhi r \ p 

Sinistral Limnaea peregra. 

Last ve.ar I started a breeding exixrinif nt witli two 
p.iiis of sinistral Lmmaea perr^rn given me h\ Mr. 
J, W. 'I'av lor, of l.eeds. Thi first two geiu t .itions 
have nut come out on .any plain plan, and ii Is neces- 
sary to catry (hem further if th(‘ mode of inheriiance 
of this verv rare fotm of one of our iominon<si fiesh* 
water snails is to he worked out. Bui tin \oung 
have now quite outgrown tlu' possiblhiie . ot mv 
eslahlishmr lit, .md if anyone would lake over some 
of tliem and breed thixii out (vvliieh is cjuile simple, as 
thev want little attention) iIkw would he rlolng me a 
service. \. H BOYCOTT. 

lhiivf*rsily College Hospital Medic. d School, 
University Street, Gower Street, W.C.i, 
N^ovemfaor 7. 
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Some Problems in Evolution. 


J 1 Uiisiuarl} one huiulrcci \ t ars that Cliark's 

^ i)aI^^ln ne< 4 aM in-, .,1 u ntiti< sliidu m ihe 
I nlvtiMlv ol 1 aiinhur^h Xo inote (itlinj^ Mih- 
jc^l, 1 Itnnk, Lduid b<- louiul lor an address than 
ceiLain prohU-nis rclatiiii^ U) Ins dm time ot i \ohi 
lion. l*cf)iapi t!i( best was dI irealinj^ liicsc 

noral snbjMi'> o, b\ Unihl; lo ansv-rr some 
dehnite (jut^lion . [or iiistain i , u ( niax ask. 

W h) .ii( Nome 'Iniiafb rs inheiiltd ,.m<i ollurs 
fH)t ” li' liiat.ahis vw mean all iIiom' (iiiahties 
atld jiioi'iilns posst'ssed bv ihe otepniism, and h\ 
lilt' (. nuint I a! 1011 ()! wlinli we desiiilie It* its 

umijlil, o/. , lia[M , ((.lour, il^ stru^UiU', c om~ 
posili'.n, and a* lollies \e\t, what do ue niean 
bN ifila Mteil It is m<.)st imj3oilanl, it pos- 

Sibil, ( teailx to deliiR this leim, sniia mui h ot 
tile (onlKjMfsv in urnmi;s on (voinlion is dm 
tn Its us( b\ \ ai i< )Us an ( lull's u itli a \ i 1 \ dillei < nt 
sj^nilMan(( soinelmu's ,is mere 1 eappearaia « , at 
other turn s as a< lual Iransmission or Iraiistr tern e 
lioin oni' !^i iiei alion la the next. Now, 1 prop, .se 
to use the word nluiitance meiel) lo .sittnit\ tlu 
1 eap])e.iraii( ( in the oltsprin^'' ot .1 ('haraeter pos- 
.sessed b\ ihe aiua-stor - a laet wlmh may lie 
observed aiul desi'ribed. re^aidless ot an\ iheoiv 
as to its ( ausi'. ()m ((m.stion, then, is; “Whv 
do soim (haiai'Uis reapta ar in tlie ott.sprmy and 
ulliei s not ” 

It IS sometimes asserb'd that old-est.iblished 
I'haiaibrs ati inheiiled, and that new In du‘i.;uUc n 
ones aie not, or are less ( oiistanl, m then re- 
appearam e this st.itement will not lumr e ritu at 
exammalion. t'or, (ui one liand, it has hi eit 
conehisiNelN shown b\ I'Vjxa imental breedini; tlial 
Lite new 1st (liaiailiis nia\ lie inherited as con- 
stantl\ as tlie most ancient, jiroNiileil thev <iie 
poss(‘ssed h\ both parents - Wdnle, on the other 
hand, ti \v < haia. ters m plants l an he older lli.in 
the ^reen < olonr due to i:hloropli\ 11, vet it is sulli- 
eaent lo (Ut oK tlie hi^^lit Irom a j^eimmatin^ si'ed 
tor the '.^itiimesN lo lad to .i[)peai. .\14a1n, e\ er 
sines* l)<\(aiian linus Ntrtelnates ha\e inheritid 
palled eNC''. \(i, as l*rot Sloekard has slu.wn, 
il a htlh maLtiU‘>nim i Itlonde is added to tlie sea- 
watiT m whuli llie eiieis ol (he lish hunduhis aie 
(i('Veln])in^ , tiuw will io\(' list,* to <mbr\os with 
one nu'dian ( \. lopi an eve ! Sot Is the su^j^estion 
any happu i tiiai ihe, so to spt*.ik, moic deep' 
seati'd .ind luiuiamental (haraileis are more con- 
stantle InheiiUd than the tri\ lal or su]K'rliciaI .\ 
glance at (.rg.ntisms aroiinti ns, or tlie slightest 
experimental trial, soon eoiuiiues us that the 
apparenth least -important ihaiailer mav re- 
appear' as ('onstantls as the tiiosl I nnd<imental. 
Rut while an mganism tnav li\e without some 
tti\ial (haia. t< r, it ( an rareK do so wlien a fimda- 

* Abriftcerl from th^ j»rfsuipnli tl tidftie^s drl.v^re.t to Set lion [> (ZootuRy) 
of ilic BriUKli Axiocintion T.tlinhuryh on Svptcmlior r 

* We {mrixj^ely n«i<lfl romphctaiufl^due to hybndit'uion and Mlindclian 
"eRregautiu, which do noi directly beaxon tb« (jutetions at isMte, 
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mental ihar^u'ter is aijseni, hence suih incomplcli 
*1 indiN iduals aic seldom met in .Nature, 

1 Vet undonbttdl) some elmoK.tcis ii appear w illi 
out (ail and others do not. II it m m-illier ag. 
nor im|)<jr1 ant e, what is ir ih.it (iilermmes then 
inherilanii '' ihe ansvM'i is that foi a ihaiactei 

10 ie.t[)[je.ii in tlu* ollsj>ring it is essential that tlu 

geriumai iai tors anti the i ii\ iionmental conditions 
which co-operaltd m its lormation m the ancehlur 
should botn be present. Inherit. mce depends on 

this condition being Inllilhtk I'or all tharaclers 
an* ol tlu naluK' ol lesjionses |o en\ 11 oiimenl 
the\ .lie lilt piodmis or iiMills ol the iiUerat tion 
helwten the lailois ol inherit. inee (gc'iminal 

latt(us)and the suiiounding lumiitionsoi stimuli 
Itiis power ol Ksjjonsi or le.ulion is no m\ steri 
oils ))io[U’il\ ol oigamsnm it is the tile. I pro 
tlut'ed, the disl iirli.nu e bionght .dioiit l)_v tlu 
,tpj>h< atioii ol .1 stiinuliis Ml the spt'cial 

prt)[)fi Ill's and aitivilus ol luing oiganisms 
utimalelN deiieiul on ih. u im t.ilNolism, ol 

whi.h giowlh anti t (‘piotiuel ion .ire thv 
(duct manliest. ilioiis, I hi* i(nirs( ol meta- 
bolism, .iiui, ( ons( cjiient In , the (1 (*n elopiuent in the 
individual of .1 (h.u.uUer, is luoultled or con- 
ditioned liN the ( nv II onmi nial stimuli undei N\hu ]i 

11 t.ikfs plate. On th(‘ olhtr haiul, llit* living suh- 
sl.uue, })i otoplasjn, whali is undergoing mtta- 
holism is the m. ill'll. d basis ot tlu* oigaimsm. Il 
h.is a specilie I'omposition .md stiuvlure j)et uliar 
to tile p.utuular kind (d oig.inisnt ('oiueinttl, and 
tins is h. null'll on to tlu' otlspiiiig m the gcim- 
ei'lls Irom vvhuh si.nls the nt w g( lu'f .ilion. i he 
nihi'ut.uKe ol .1 (h.ir.ulir is tine, then, neil onh 
to the .letn.d transmissiun or 1 1 .inslerem e id this 
spet ilii- “ germ-pl.ism ” tontaJiiing the sanii 
iai-tors ol ir.ht'rit.'nu'e (germinal lacti.trs) as thense 
irom which the parent develt)[)etl, hut also to ihi^' 
la.ioiial ( omplex tii'Vi'lojung under tlie same ( (.>n 
ihtions (en\ ironment.il stimuli], as those undei 
whith the parent di'viloptd. .\n\ alttratu.)!! (*ithe' 
in the etleitive i'iin irunnu'ntal stimuli eU' in tlu 
gt'rmin.d lactots nniH pniduce a new result, wik 
goNt use lo a new char. u ter, will cause the olt‘ 
charaitei to .rj)ptmi no longer. 

iVovv wh.it IS ai Iu.'iIIn tiansmltted Irom on< 
generation to tlie next is ihi* i omplex ol germina 
laelor's. Heme wt' slioultl (ari'liillv distmguis! 
hetvvct'n transmission aitel mheiitaiue. Much u 
the endless coniusion and intcrnNinalde ('onto; 
versit's alrout tlie inheritance of so-callc-' 
“accjUired eh.irai lers ” is ilut' to the neglect o 
this important tlistim lion. ioir it is Cjuile clea 
that where.is factors mas be transmitted, t'hai 
aeters as sut h ntwer are. d'ht characters of lb 
adult, being responses, are not prt'sent as sud 

in a toiler to N\ri Rh .S»r Ra) I.unke^tcr long ajjo directed attention 
the iinwtrt.ime of ihis consideration when diacussinR inheritance. tie a '• 
pointcu out that l.amarck’s first l.aw, that a new stiinolus alters the ebara 
’ ter* of an organism, contradicts his second law, that the effecw of prtvjo 
i slinmU aro fixed by Inhatu^uce, (NATUJUt, vol. ji, 1B94.) 
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^ the ferlilibed ovum from Mliicli it cic\ clops, 
ty arc produced anew at every .i^oneralion.-* \o 
stinetion in kind or value can be drawn Ixauem 
aracters. 

if .sonic are inhenUal ri^odailv and olhei^ au 
il, th(' distin''l(<jn he^ not ni tlu^ naline oi nnuu' 
jirodinijon ot ihe (.haraelors iheniseUts, but in 
i- (on^lanc) ot ilie lac tors and tondifions whi.b 
ye list' to iheni. llius, although ibeii' is only 
c kind <d elMraeler, iliere ao two kinds ol 
1 laljon. 

MiaJi ol the ronfusion in evolutionaiy litera- 
te is, I think, due to the use ol the \yoid y.nia- 
n in a loose manner. Sometinus n ,s taken to 
an llu‘ dt'j^rei' ol diyei^nae between two m 
adnals, sonietnnes ilie eliarai b r itsidl in whi. h 
;y dilier, siu h <is a < olour ot spot on a buto i- 
s y\in^'-; at oth(‘r Inm.s a \aneiV oi rae<‘ dillei- 
;■ Iroin th(^ normal lotm ol the spet it-s. It elrai - 
hs ot Ihon^dit and ( xprt ssion is to b(> altanied, 
word variation should mean liie e-\t<MU or 
flee ol dilbmence lielwei'n two indiv idiials or 
wetn an individual and the a\erai;e ol (he 
lies, Ihe diver^o'nt'c ol tlie new' lorm from tla* 

; not a new ('haraeter or asstmil^hiifc ol <'hai- 

^aileis, but a ditl(T( nre winch tan be irnasurul or 
^.at least estimated. We shall then find tlnit a 
.'variation is ol one of two kinds (whiih mav, ol 
<'oiirs<‘, be eombmed): the first kind is due to 
'-ome ('})an^>-c m the (Simplex of elfevtivc' enviion- 
' mental stimuli, ilu sei'ond to some ('liane;e in 
the eornplev ol ifcimmal fa( t<jrs. 

Ihe sei'otid kind, to ulmh the name imitation 
lias b(‘en afjjdied, will, undc**^ {'onstant ('onditions, 

^ l)e inheriled sinee the new ( omplex e)l bulois 
Will he transmitted to subse(|uent ^ern'ralions 
'du' Inst kind ol variation, whieh lias been (.died 
■>1 wodiluation, will also b(‘ min nt(al, jnovided, 

^ ('I ('onrsc', the ( banoe ol sinnulns jieisists In 
either ('ase, new ( haiau'ters will resiill. Hut liere, 
atfam, vv{> must be (atefnl not to ajipK the term.s 
, mutation and modilic'ation to Ihe (diai a( tors ilnnu- 
• b es, as is so olteri done ’ ; loi we lIu n m mlro- 
<lu( ( the (onfiisioM alicady exposed m the popuhir 
bill mish adino- disl imn ion belwi'en “ .n'fjuired ’’ 

■ eid noiwai Cjn 1 1 ed ” (hataideis. j la* (liaiart(n's 
due I0 mnlalion or modili(Mlion are, of eouisc, 
nuhsiid^nishable bv nn're inspcftion, and can 
'nilv be separ;it('d by I'vpenmenl. \ mnlalion 
mna* establislu'd should p;i\e rise, under nnifoim 
<'ondi(ions, to .i new heiit.able charac ter, and mav 
be di'lceted bv rrossinif vvilli normal niemhers oi 
lln^ spr( ins. 

So far observations and tests have sliovv n that 
n(wv eharaefers due to modifu'atitjn onlv reajijvcar 
'-o lun^ as the rnwv stimulus pmsists. 'I h(' difb'r- 
eiua^ lies not in tfu' v.diie or piTinanence ol the 

'* -liar-TiWrv tro “acrimr-'d (Jnriiij; tlir IilCttmf* <.l tt>r 
'Jivuni.Tl and ' inh^'riicd" in lln veils- lierp defined In- jiist ilie 
-eaninn. Min li the -,.>inic view wav advor itcd bv I’ri-f A Scdi^^i. k in Jii- 
."l 1 -In* 1 l>v 

5 Krid ;vnd other-: 

I. i ■’ mii;ht hf- Ruento the .dlcraM-'n in iliefxoorv 

' < R<J 0/ the vunatinn due to tt Tbr lartcr iriiv'tit tlien l-e teirnrd o mnta 
-rv'^ vartation .-ind would^ be C)j>i>c)ved to a m:>diric.arioii d v.in.itiori A, 

'' ent the term '‘mutation” tv applied to three diHeicnt the 

r d a '’^riatipn or difference, ahd the hew product, re»po»5c 
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new rh.ir.icter, but in the eaust's w hieli i/ivc rise 
to it.*' “ 

It IS lilil( mt)u- Ihan a jdainudt lo state* that 
lor ihe piodn<(n)ij ol an of-.iniMu oi ol any of 
Its (diaiat tt Is boih pt imnnil 1... Un . .inP iVon- 
nn nt,d sdnnih .in net ossai \ , and lh,it i( ev()luliv»n 
IS t(» take plan- tlu'tt must l)f t h.inpt m tnu* or 
ll“' ' han-t s in lit, f.n loi s m.o ))( held 
to he ihe niou- impoiemt. la .m tuvnonment 
vv hi( h on tin w lu'lt ahem but inil< . t v olui - i . 
pK'ssns bv tin- Mimulatioii almie div 
ol .niapt.iljon ,,! ni-vv (b.naUi/s dm lo iniii.ilion. 

1 hiis natmal stli-mion iiulnt etlv pu s, , \ t . iliost* 
latioiial (omplexts wliieii leNjioml ni .1 lavom.ibk- 
*^^‘*'*’*^ t III ollit r Winds, an oiif.inism, in suivivf 
m ibt' sliiiifi^h' lor exisidnt, nnisi jtit-scnl Ibal 
-isseinbl.tifi' oi f.n tors ol inluiilami vvlmli, undiT 
the fxistmw v'ltviiomut ntal ccmdilions, w )]] 
list- to .idv anta^eons (haia<'teis 

Jn .msvv(-r to a Inrtlier (juesUon, ]( t now try 
to (xplam wh.tt w(' nn an w In n wt- < ouliast (he 
oi^anisni with its envnonmenl. In Us simplest 
and most absli.iot form a living (.)tf^arnsm ma\' he 
hkt-iu'd to a V 01 1( \. I h.it mtxinre ol hi^hlv eom- 
))lex piolems wt* (.ill piotopkisin, ih< p’hvsjeal 
basis of life, IS peipetiiallv imdt'? kp»m|.f tr.in.s* 
tormations of matter and uier^v, so lonj^" as Ide 
pin-sists. towards the venlie'ot ihe voitcx the 
hi^liest ('oinpoimds aie ('onlimi.dlv bmn^; built ijj) 
and (onlmnally beinj^*' broken down, new makTial 
(lood, water, <j\v|^(*n) .met cm ly-v ;it< bronchi in 
a1 the peripheiv, and old m.iti-nal and eiier^^y 
(work and heat) thrown out. 'I he piim ipk- ol thti 

< onserv ation ol eneij^y and malb-r holds pood in 
orpamsnd livmp protessns as n does b) the 
inoipanje vv ot Id ontsnh* ) bis is the' pnx t ss wc 
(all inet.ibohsm, .and it is al the b.isc tjl .dl the 
m<i mb'si at ions o! libs liom tin- point (>1 v n w' of 
biolopital st'icnt 0 lil(‘ )s loiindt'd on a ( ompk-x 
and eoiitmuoiis pli\ sii'o ehemiral pmn ss ,>1 nnd- 
li ss dm ,1 1 ion so lonp- as c'ondit ions art I av oiii <ib1e ; 
just as a tile will (onlmiie (o burn so 
IS .ii hand \o oin* slip, no smpli' 

< .m in- s.tid \i> In- hv mp ihe w liok < ) 
slam ( s .md teai I ions, ( v ei v link > 1 
( sst nlial, ( onsiiluU s lla lib -pi ot < 
ol non hvmp m.iltc r vv ith stort d np , nt rpv js bnill 
lip mt(> the hvmp voib'X, and apain ji-isst'S out as 
de.id mailer, h.ivmp viildttl uj; ilw t inipv ma'es- 
sarv for tlu‘ perlorm.anti ol the v.itioiis mlivitics 
(d lire orpanisrn II mou is lakcn m Ih.'in is piven 
out it will prow .md sub-div ith . Ihe <'omplext|v 
ot th(‘ orpanisin mav inerease bv llit^ lormalion ot 
subsidirirv, more or less inlcrdi pend(mf , voitae.s 
withm it. Ihe perpetual pitivvlh ami 1 r.insinission 
ol la« lors ol mhetilame, tin ('oiitinnilv of the 
perm-])!asrn, is but another aspe< t of tin- ( on- 
Immtv ol tile inelahohe proii'^s loinnnp (h«‘ basis 
of llu- (onlmmly of life in evijlntion 

Hilt ,ill (mvirmimenlal stimuli .lu' not t xtornal 


oiip as Inel 

siibsl.iiu tp 
am ol Mil)- 

w hit h is 
^ striam 


hf'in Lonvtjinl 
ottiTiionly 


* VV'e Iiti..l‘l (V<»r|i i])v -lutli ^.uvb the two .jsr, by r 
.aikI iri--rivtuit i, Ini II ler -it ' (i.iiiutl ’ mil “,i. 

li'u.n ubrn fftvi nl jd ujiiiiu'iii's . It •.bouM be utr.i u therebe tbtl one 
.topijri-rl tiKually (midcr noiinal M.iitlitimi*,), thr ot)n r cn i .isit) lallv (wlien 
infection oc< yj ft > Kmu creeps in when ihe term "acquired i* ojipoaed to 
•'non-wcgMifod" or to "inherited ” 
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k> the ur^<inisni. Just as the various steps In the 
nu laholif piuress are depenrleur on (hose which 
prei uled tliein, so when an or^amsii^ hcconies 
ddl< rc iiliau (1 into parl-^, wlien l)\i‘ nr.un prot ess 
l)M oines sub-<li vid< d inW) suhsiihatv oiks, these 
rea< t on car h other. Wiiat is internal to the 
whoh' lieeornes external t<j tlu- pari An (‘\t( rnal 
slmuiliis nia\ ^ct U]) <in internal ini taholii' ( han^(‘, 
g^ivin^ risi- to a response the extent and nature 
ol \vhi(h d<-p( nd on the striuture' ol the 
meedianism and its state wlun stiinulaled, that is 
to sa\ , on the * |(e<.'l ol previous responst's. Such 
a rcsjxinse nia\ a*. L as an inti inal stimulus ^ivinj^ 
ribt; lo .1 Inrllur lesponsi, uhah may modiiv the 
hrst, -ind so on. ['arts thus larome marvellously 
fitted lo M I ^oini^, inhihil, oi tej^ulati' each othei s 
action; <ind llius arises tliat [lower ol individual 
ada[itati(M), or si If iei^ulation, so t haia< teristu of 
liviii;.^ ori.[anisms. I he jiror i'sses ol temperature 
rec;u!alion, ol lesjiiration, ol i xcrt'lion .ire < \- 
arnpb s (j| siu h dr la ale selt-rc^ulatmi4[ meehanism.s 
in oiii selves Hut one ol the ^'reat adv ant.ij^rcs 
thereby ^aineal hy or^^'anisms is tlnit thev (an 
regulate their own growth and ensure theii own 
“ri[;hl” de \ elopiiKMit. \\'her('as the simplest 
plants and .iniinals arc to a [^reat extent, so to 
speak, at the meo v ol their external environment, 
o\( ept in so tar as they ('an move from unlavour- 
ahh* to more fa\oural)le surrounding’s; whereas 
their ihaiaili'is ap[)ear in response to external 
stimuli which ma> or may not he present, and 
ov(r which thev have hllle or no ( ontrol 'th(‘ 
higher oi^*misms (more es[)eeiall_v tlu‘ higher 
animals), as it weo', gradually substitute internal 
tor external slinuili. food material is [)ro\i(led 
in the ovum, and the size, slrLKlnre, and time ol 
ap[iearanee ol vaiious eharartrus arc' regirlated to 
a great extent hv use and b\ the secretions ol 
vatuKis eiuloermal glands, the action ol which has 
boon so siueesstully studied, among olheis, by 
Sir I'h Sharpi'v Sehali'r in tins university. 1 bus, 
as IS w (‘11 sliow 11 in man, tlu; Ingher animals at (|ulr(‘ 
considi rahle indr [xmdi'iu e, and are little alte< ted 
in their dev elo[)m(‘nl hv minor rhanges ol onvaron- 
menl Inlientanee is thus math; set me hv en- 
suring that the necessary eonditions are always 
pr(‘senl 

We mav seem t<-> liave wandered l.u* trom our 
original (iiu'shon , hut ihc answer now appears to 
be that onlv those ('har.ictrrs can he regul.nl} 
inhckili'd vv lilt It de[)eiui lor their ai)pearan((‘ on 
conditions alwavs Fultilled in the normal envnon- 
xnenl ((xtein.d or internal); and those rliarac'ters 
wall nnt be Mgnlailv inherited W'hieh dei)end on 
stitmih that mav or m.iy not hr’ present. 

Now it will he said, and not without some truth, 
tBat all this IS nu'ie ( onimonpl.ua .ulmittr'd by all; 
lull, if so, it is, I think, olten ignoied or mis- 
understood in discussions on bercditv, more espe- 
r'iallv in semi-popiilar writings, and sometimes 
even in sr irntilie vvrKks. However, i quite will- 
inglv admit that the real })roblems Darwin left to 
br‘ solved by the evolutionist are the nature of 
the germinal factors tbeil^selves» and more espe- 
cially the origin of, the differences 
NO. 27x7, VOL. 108] c 


the origin of those changes which give rise t( 

mutatlr.)ns. 

hhal these lar'tors ' must at least he sclf-prr 
pagating substanres, subsidi.irv vortices in ihv 
mam sit*<’am of metalMjlismg living protoplasm, i^ 
( ertam, since thev grow and miilti})ly repeatcdlv , 
to f)e distributed to new generatums ot germ-cells 
'hhal thev mav be rclativelv constant and reman 

im. dfered for generalinns sr’ems also certain, sinci 
organisms or their parts can ('ontinue alii'ost un- 
('lianged bar untold ages, dluil they can act iii- 
dependenilv, can be scp.rratcly distributed into 
dillerent g-erm-ia'lls, and can be re-cornbined seems 
likewise to have been })rrj\ecl ])v the brilliant work 
o( Mr ndel and Ins lollowers. So indr’pendenl ‘and 
• onstaiu rh) thev .ippear Lo Ik’ that modern 
stnck'iits of hetedilv t( nd tr^ Irral tliein as so 

in. inv bt'ads in a row, as separate particles them- 
selvts endowed vvitli .ill rh«‘ pr()j)etties of inde 
pr’iident living oig.inisius, the verv [)r()pr‘i ties wr 
wish to expl.iin. W'hiU’ not pH'ixared lo accejit 
these views without ruiahlir ation, it seems to me 
that It r.in s( arr'elv' be rloLihtrd tlial some siu'h 
niuls must exist w lather in thr* lorm (jt discreb 
[).iilul(‘s or mitrdv ol scp.irahle suhslaiu'cs. Bui 
not until t!u's(‘ larMois )iav(‘ hr en brought into 
relation with the general metabolism of thi 
organism, as links m the ('ham ol pror'esscs, will 
thr' problem ol mlK’rit.ance ap|)r()a( h solution. If 
IIk’ iheor v is to lie < ompleted it must .itlempt to 
exj)lain how thev ('ome to dilfer, how their orderh 
heh.avioiii is regul.itr d, m what iuiictional relatiop 
thev st.ind to eai h other, wh.it is (lie melabola 
bond la'lween ihem. Ih.it liarnionioiis prr'icesses 
mav hr* < .in ir d out hv discrr'te etc mints in Co 
o[)cralion is shown in r .isr's ol s\mhioti(' rombina' 
lions sLK h as the Ik hens, or tlu* grer'ii .dgae m 
su< li .mimals as llvdra and ( 'onv oliita. Here an 
()ngii\<iUv indr'}>r'ii(!<‘nt organism t.akes its plac 
and does its work rr'gularlv 111 another org.inism, 
and mav even hr' f)roj)aga((‘d and transmittr'd from 
onr‘ gem r.ition to tin -next in the germ-rndl ! Mosi 
mslriK'tiv c, .list), air' iIk' r('(entlv studied case's o’ 
b.K leii.t and veasts living regularly in ('crtam 
speei.d tissues ol v.'irious sj)ceir s of insects, vvher' 
thev (‘xeit a definite inlluenre rm tlu' metabollsro 
('>er' the worl'Cs ot Ihet.anloni, Huehm'r, (llaserl 
d'hesr' rio doubt are men* anali^gies, Imt thev 
s( rv < 

(ii all j>t ol);d)ih( V , ihei'i, f.irtm’s of inlu'ritanc 
exist, and the lundament.d problem of biology i 
how .ire the laeiois of an organism ( hanged, c' 
heivv dor's it a('rpiiie new factors? In spitr* of it 
vast importance, it must he ('onfessr'd that littl 
advanrr' has her'u mark' towards thr* solution (' 
this problem sinr'e th(' tinu' of Darwin, who con- 
sldei*ed that v.ariation must ultimately be due t 
the action of the environment. H’his conclusit' 
is inevitable, since any closed system will reat 

^Herbert Spf*ncer s “physiological unit^," Darwin’s “ panRcn 
\V’eism'\nn's “ dcternunant'i, ' arc nil (rrms denoting Tutors, but with soti 
what (hlTeient meanings More reretuly Prof W. JnhamuiCM (“Etemo 
der exalsten Erblirhkcitslehre,’ 1909) has propo««d the [erm “gane'' (< ' 
factor, “genotype ’’ for the w'^hole assemblage of factors transmttted hv 
species, and “pwootype*' for the characters developed from thejA. '1 ' 
cie«y «y«teoai of nomtlnclaturt, sdthobKh mucE u>ed in A(i(iericA, Ea* not b< 
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ia stale equilibrium and eotninue unchanged* 
unlesb affected from without, 'fo sa) that muta- 
tions are due to the ntivture or re-shudhn^ ot pre- 
existiuj^ faclots IS to pl!^h the [^rohkm a 

step farther liac K', lor we nuisl still at'cnuiu lor 
their ('ri^on aiul diversitV 'J he sanu* objieiion 
applies to tlie su^^estiun that llie rompU'x ol 
fat tors alters h\ the loss of ( ert^on ol theiu. lu 
account for tht‘ pro^resso’e than^e ni the eouise 
of evolution ot the laelors ol inheiitaiun ami foi 
the budding up of the ((jmph'\ it must be sup 
posed that Irom turu* to time new be tors }ia\e 
been added ; It must further lie supposed tiuil 
new substnuctes have entered into the r\ele ol 
rnet.ibolism, and liave been permaiumtl) iix'or- 
poialid as sell -propapat in^‘ in^i'idants (‘nteiiup 
into lasting relation with })re-e\islini^ l<»elois. 
We art' well avvart' tiiat livinj^ juotoplasin con- 
tains molec ules of lart^e si/e .ind I'xti aordmai \ 
eomp)e\il\, and th.al it ma\ he nr^ed that i)\ tin ir 
c’omlnnation in dilb'rent \\<ass, or b\ ihi nunc re 
i^roupm^^ ot the .itoms within them, an almost 
inhnite munlier ol c han^c-s ma\ ii'sult. more' than 
sutlunent to amount lor the mnlations wlm'h 
appear Hut this doc's not a(»ount Icm the binld- 
mi; ii[) ot llu original v'omplc \. If it must bo 
admitted that such a building proca'ss c>nce 
OM urred, what ti^^ht ha\c‘ we to snpjiose tliat it 
ceased at a eertaiu period.-^ We are driven, them, 
to the rcimdiision (hat in the' voursc' ol evolution 
new ma(e‘ri<d has beeni swe‘])i liom tin hanks mlo 
the strcMiu ol ^erm j)la''m. 

Let it not h(‘ thought t(!r a moment tlt.u tim 
admission that Li< tors are alleiahh opems the 
door lo a Lamarckian iiUmprelalion ol « volution! 
AeaordiUL; to the [.aman kian dm trine, at all 
tvtnls m its moeleTii lorm, a ehaiattei wt>uld be 
mlui itcei afti I the' removal ol tin' stimulus vvhuli 
' alleni i( ioilh in the patenl \ovv ol (oiiist, a 
response once* made, a iliaiaitei on< e' loimed, 
m.iv jansisl lor Ioniser cr shoitei time .imorehiiL; 
as It is stable or not, but that it should eonliiiiK- 
lo he ])rodute.d when tlie (oudiiions ni‘ees-vaiv lot 
Its pioeliKlion are no lontitr pnsmit is untluuk- 
;ihle. It mav, liowever, lie said that lh;s is to 
misrepr eseiil the dmiimc, and that what is re allv 
meant is that the- rc'sponsu ma\ so ic,iti on .md 
alter the' fae teir as to leiuler it e ajriblej e)i pte)- 
elueini; the nc'W eliarae'le't une'er the- e>lel (emelitioiis 
Hut is this mU'rjue'tatiou ‘anv moie i re'dilile than 
the first? 

i.el us return to I lu' ])ossil)le’ tilte i .el ion (»l 
b^etors bv tlie e'uv Iroiiment . I'nteu lunatelv there 
is little evidenee as ve't on this point. In lire 
course of breedinjj- ex jterimt'nl s the e)e:e:urrene_e of 
mutations has repi'atedlv been observed, but what 
led to tbe'ir appearance' seems never (e> have been 
se> e'lcarlv cstablisheal as tee satisfy exae tinj.;^ rrilms. 
Ouite lately, however, Hrob M. V. (iuyer, of 
Wisconsin, has breiuj^ht forward a rneist interest- 
ing- case of the appare-nt alteralion at will e)f a 
factor or set of facte irs under de finite' we-ll-con- 
irollcd conditions. You will remember that if a 

* Amer{c(}n Naturalitt^ vol. «:s, ; Jour, oj Expi> Zoology, vol. ji, 

* 98 e> 

; ICO; 37117, VOL. 108] 


tissue suJ)sfance, blood-serum for of one 

animal tie iujcTied into the circulation of another, 
tins secoml mdiv ulual wv ill te'iiel to la act by pro- 
due iiii; an anti-be)elv m its blooel U) aiilagonlM* or 
neuliahs<'. flu- diet t eel the bucign scTum. \o\V 
i‘rol. (lUVi-t’s lUj^enieeus iv|)etim(nts .lud results 
mav lx biietlv summai isml as lollows. Hv rc- 
pc‘atrdl\ lujitiin^ a b>v\l vvilh lltc siihstaiue of 
liie lens ot ihe eve ol a lalibil hn etblaiimd anti- 
le-us suium. On inj('eiin|ui 1^^''' “ suiisu j.., d " scrum 
mlee a pie-gnani le-male- i.ihbil it was limrul that, 
while* (he* me)ther's eve's remained .i])] ).i i < lU 1 \ im- 
afte'e te-d. some ol her off sj)ring deve'le^pcd eh h ('live* 
Ic'Uses. ( lu' ektee'ls varied Ireim a shidil .ii>uor- 
lUahtv to ahueis! t oinjiie-te- dls.ippe'ai n iie c \o 

de In ts appeared m unireati-d e'ontreils; uode leets 
apjje areel willi non-seiisit iscd se-ia. ()n bleeding 
tile delex live otfspiing leu main gene'i at ions t hese 
dele-els weie loiind te> be' mlu-Mleil, even to 
le'iui te> imaease and lo appear meue olti-n, Wlu'n 
a dele-etive rabbil is iiosseel witli a normal one 
tile delect see-ms to be'have as a Me'iidi'lian re- 
ee*ssi\e e h.ii ae '1 e r, llu lirst ge-ne-ialion having 
normal eves and the de-lee i re'appe'anng in the 
se-( one! l-’mllie-i, I'lob (luve’r elaims to have 
shown Ih.n the* eleleet mav be- mlieiite-d through 
the' male' as well as the fe-mak' paie-ni, and is not 
due' tc) the direet transmission ot anti lens from 
nieitlu-r to ('mi)rvo ju liicfo. 

Il these leinatkahle le-sults aie veiitieel, it is • 
(kar tlial an e-in nonme-iital slimuhis, ihe anti*- 
lens siibstanee, will have' liei'n proved to at(e<'t 
not oulv the de v eh^pmenl ol the* lens m the; em- 
hivo, but also llu* e-oi responding laetois in the 
geiinie-lls ol that e'lnlirvo, and that it e auses, by 
ongmaliMg some ele-st rin 1 1 v e prot ess, a lasting 
1 1 aiisimssibh* e-llee t giving i isi- lo a heiital)k‘ 
miilaliou 

Hrob (iuve-i, henve-ve-i, goi's iaitlui, aud aTgU'CS 
tluit, since a labbil e an also j)te)ehi(i' anink'ilS 
w lu n mjee te-d with k'lis suhsiane e , and sine (,* in- 
dividual animals « an e\e-n pioehim- anti-bodies 
w he-n lieateel with ihe-n own tissues, iluieloie tile' 
preeeiuels ol (lu tissues e)l an iiuiiv idiial m.lN per- 
maiu ntlv allee t tlu* la< tors taiiud bv its ovv n 
geim-eells Meaeovet he asl.s, p(i!iil)ng ter th(: 
well-known stimulative- .utiem dI nilernal .see^rc- 
lioiis (liormeuu's aiu! tlu* hive-), il eh-stnulive bodies 
(an be- prodiu e el, vv liv not e oust i in 1 1 n e- bexlie-s also ? 
And so he would have- ns .ideijU a sort e)l modern 
\<-tsum ot Darwin's the-or\ oi pangi'iie-sm, and a 
Lamai'kian view e)l e v olutionai \ eliange-. 

Hut sUielv llu-re- is .1 wide eli II ei e-iua- lu'twe eu 
siudi a pe)isoiu»us oi dest i ne'li ve* aelion as he 
desonlu's and any const ruetiv e |)i‘()('e-ss. the 
l.iltt r must entail, as 1 tried to sluiw above-, the 
drawing ol lu-vv subslanee-s mlo the- metaberlie 
Aeirte-x. Inte*rnal see retains are* tlu-nisehes but 
eh.iraele'rs, preuku'ts (perhAps of the nature* of 
feiments) behaving as envire)nnu'n1 a) i onditions, 
not as self-|>re»pagaling fae'tois, moulelmg the 
re'S}u>nse's, but neit pe-rmane*nl Iv ahe'img'- the fnndn- 
mental stnu turo aiul e onijiosition eel llu* factfrrb of 
inheritance. 
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Moreover, the early fossil vertebrates luid, in 
ta« t, lenses ik dber larger nor smaller o\i the 
aver.i^(‘ tiian tlmse ot ]>rt s( m day. If de- 

bliuMjv( anil 1( iis liad been (onfinuallv pnaliaetl 
and bad a< ti d, ii^ < tlc( t uonld ba\<' b* < n ( Uiiuila- 
tne. A ( onslriM 1 1 \ e '-,ul)sl aia e nnisi, iben. ba\e 
la ( n '(>ntnand!) pindia eel to < ounti tael il. 
Suidt a Ilui.rv nu^lit perhaps be (blended; but 
\\(ndd it^ biin<^ ns anv neart i to llu solution (d 
tile jJrobleni .■" 

1 he rc<il \V(aKn(ss ol tlie iheniv is that it d<>es 
not (‘s<.ape lojin (he t n ndana nl al objrt lions \\ ^ 
have ahsady pm loiuard as talal lo Laniao kism. 

(lt«sl ha^ bcMt prodined, ( ilhei the sup- 
ptjsed ( on st I I !i 1 1 \ < SI I l>sl a n< e \\ ,is m nt 1 n an 
'"1 'n-dmar\ inKtnai < nv n oima nl al 
ronditicii n(.(s^ai> joi the noiinal (l< \ » lopinent 

the « tiai a( n ! , or il inie.( hav < hi « n inlM-dn. i d 
Ironi \\ ilhoiil in ihe ajiplii ation ol a ni w siunnhi-. 

I he same ohjt ( iKai dix s n(){ apj)I\ tii the desltia - 
I u e el 1 1 I t . \ o ( Il le doubts that 1 1 a f a< 1 1 n' ( ouid 

!)(• distioud b\ a hoi needle oi pii ki d out with 
•bie lollops llu ellei Is ol the opi ration would 
piTsist lilt oiiL;hout siibse([uent );i neralion.s. 
\ e\ I rl hi Ic ss, t Ik se jcsulls ait' ol the {greatest 
niteresi ami imporlanc e. 

liit'ie umams aiiolht'r (piestion we must tr\ 
to answer luloie wt > lose, namelv, “ liat shaie 
has tile mind taken in evolution:' ’’ I'lom tilt' 
point of \ I. w» ol the hiolo-ist, desenhine; and 
^■enerahsiiii^ on what he tan observe, evolution 
ina)^ be r(])ies(nled as a sci les of metabohe 
elian^es in living; matter moulded bv' tlm environ- 
ment. It will natiir.illv be olijt't It'd that siu li a 
(JesM'iption ol hie rind its inaniU stations as a 
f)hysieoH h( mil ril nieehanism t.ikes no aiaonnt ul 
mind. Snivlv, it will he s<nd, mind must have 
rifteeted tlie i oiirst' o| (.'volution, anti mav indeed 
be eonsidt red as the most important fa« tot in th«' 
[)r()('ess \(wv, without in the lt*ast vvjshinq to 

dens ilie impotianee td the mind, 1 would m.iin- 
tain th.it tlu'i't' is no Just bleat ion for the belief 
th.it it h.is aeU'd or eonld act as somefhiiii:;- j^uid- 
int( tm inli'i b rint; with the course of mt'tabohsm. 

I his is not the phua* to miter into a philosoplht al 
(list t.issi()n on tht' iillini.iti^ nature of our expt'ri- 
ent'c and its eonti'iits, nor would I b(‘ I'ompetent 
to tlo so, lu'v ert heless, a s^'it'ntitie expl.'m.ition of 
evolution ( .iiinol ii^nore the jJi'ohb m of mind if 
it is to satisU the .ivtiaeu man 

Let rue put the matter .as bru'llv as possible at 
the iisk ol ^('1 miui; somt'what do'^m.ifua It will 
h(‘ ntlniittfd lli.it .ill the m.anilestat ions of hv ir)t 4 
organisms di pend, .ts mi'nlionetl .ahovta on st'rles 
(d physu 0-1 !u mu .il ( hane'es fontinuino wathout 
break, e.u h sitp detmniinino lfi.it wliit'h fidlows; 
.also that ilu.' so ( alb-d m-m r.d l.nv s of phvsit's 
and (d thi'nusli\ hold -ood m livuus prot ess('s. 
Since, so lar as hvine pox^ss^'s are knctwn .mcl 
understood, th<\ tain hc' fuliv explained m aceord- 
amx* with tlitsv l.iws, tht're is no need and no 
justifieatlon lor <aallini 4 in the help t>f anv sp(‘cial 
Mtal forct' or othtT directive influence to’ accounl 
for them. Snclv crude* vitalistic theories arc* now 
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discredited, but tend to return in a moft subtle 
} form as the dottnne of the inleracLion of body 
I af)d mind, of the intluence oi the mind on the 
I activ lilts ot the body. Ibjt, tr) as we mav, we 
j t.innot conceive how a phvsital process can he 
1 inlerrnpled or snppleK’imUt'd by non-pi^ 
a^emies. Rather do we believe tliat to tile con- 
tinuous phvsu o eluniieal sines oi events there 
{.orres])onds a eontinuous senes ol nn*rUal events 
incvitablv eonneeded vvilli it; that tlu* two series 
are but ji.trlial views or abstrm tions, two aspects 
ol some mma- complete whole, llu* one seen Irom 
I without, the other Irom within, tin* one observed, 

^ the other felt. (Jne is eap.ible e>l fu me; dtstaibcd 
1 m smt'iititu'. lan|. 4 iia^e as a lonsistcul senes oi 
i events ju an outside woild, the either is asecrtained 
! In inlrosjjtv tuMi, .nul is dest nb.tble as a series of 
nuni.il t*\ents in psvrhu.al tt'nns. 1 ht*re is no 
()nssibihlv of llu one alleiltiu; or eonlrtdhn*.^^ the 
ulliei', sinct ihiv ,ire not iiidependeiit ol each 
otheT. I ndissoluliliy cunneeU'd, anv t liaut^e in the 
out* is nccess.ani) anompanied l>v a eoirespond- 
j iiii’ ('liaui^e* in the other, Ihe mind is nt;! a pro- 
i diK't ol inet<thohsm as materi.alisin wtaild iiiiplv, 
still h‘ss an epiplu'fionu non or mt'.anin^di'ss by- 
[)rodu('t as some h.ive field. 1 am wt'll avvaie that 
tile view just juil loiward is rejetdtd h\ many 
jjhdosopht'f-s, nevt rthcless i| se'enis to me to be 
the l)t.*st and indt'ed ihe* onlv workm|x hvpothesii; 
th(' biolo>,Mst can uxe m tlic pn sent stale ot know- 
ledge. lilt* student of l))ol()t..'-v , howevti, js not 
I'oru't'rnft i with the buildini;.;' up of sv stems of 
phibnophv, thoiii^h he shouid ri'.dise' that the 
mental senes of (‘vtuts lu's out'Nub the sjjhere oi 
nafiir.d st'ienet*. 

llu* (juestion, then, whuh is the more important 
m evolution, the nu'iital or the physu'al st“rie*s, 
luis no me.'inino-. snu e eiiu* t annol )iap})en with- 
out tlu* other. Ifu* two have evolved tti^^ethcr 
pan piissu. We know of tu) mind apart from 
body, and havt* no ri^ht to assume thaf met.ibolie 
})ro( esses can om ur without eorresjiondin^ mental 
pioeesst's, however simpk ihey mav fie. 

Simple responst* to stimulus is the basis of all 
behaviour. Responses may b( linkt'd loctether in 
cluims, e.uh ai ling- as . 1 ' stimulus to start the 
nt'xt ; l)u*y <'au bt* modified liv otlu'r simultaneous 
responst s, or b\ tlu* tdltels lei I bi*hmd b\ jirevious 
rcs[)ons( s, and so nupv bt* l^uilt up into tlit^ nu;.st 
vomplitaled lu*liav loiir Hut, owm^ to our very’ 

I nci^mplett' IvUovv ledi^e ot tlie phv sieo-t hi'inical 
events (a)nc(*rnod. we < onsianllv, wlien dt'seribinj^*- 
the b<*havionr ol living otLt.misrns, pass, so to 
spt'ak, from the physical to the menl.il s(*nes, 
tilling up tfie i^aps in our knowled^t* of tlie one 
horn the other. "Wh* tlius ( ornplete our descrip- 
tion «)l luhavuuir m t<‘ims of mt*nlal jjrotesses we 
Iviiovv onlv in ourselves (sut h as leeliri;.^, ('motion, 
will) but inii'T froip evtt rna! evidence to take [ilace 
in other animals. 

In dt'st'riltiUjC a siniplt' rrllex at tion, for in- 
siaiu'e, tfic phy sit'o-chemieal chain of events may’ 
appear to be so completely known that the corre* 
spondiny; mental events arc usually not mentioned 
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,l all, their existence may even be denied. On 
he contrary, when dchcribing' complex helia\iour 
^'heu iinpLii.''es from external or internal slunuli 
ilodil’v Cetth other before the linal lesult tiant>- 
ated into actitjn, il i.s th^' niltr\erting pinsuo' 
hemical processes which aic \inkiH)un a:ui 
erbap*^ Ignored, and tht' action is said ti* 
e \oIuntar\ or prompted b} emotion or the 

dlh 

The point 1 wish to make, howeun-, is that the 
cliuiis and behaviour ol organisms <ire ii-sponses, 
re characters in tlie sense de'^crihed in the eaiiier 
lart ol tins addies>. 1 hey are inlieiiled, they 
arv, thev are sclieti'dij and evolve like other ( liar- 
( ters. the dislim lion so olten drawn hv psvilaj 
>i;ists iH'tvwen mshiK iive hehaviour said to !)<■ 
iiiennd and inli llii;eiU beliaviour said to be 
accjuiri'd is as mishsidinj^ and as liul<' jiistilicd in 
this (\as( as III that ol stiiuiuoil eh.]ra(l<is. Time 
will not allow me to fleveiop this point ol \ u*\\ , hut 
1 wall oiiiv immtioii ih.it mslinitive hehaviour is 
carried out b\ a mechanism developed under the 
intlu( lu e of stimuli, ihiellv internal, winch are 
('onslantlv [uesent in tlie noimai en\ iroiinn nt.il 
rondilinns, while iiUelln^ent heiiav lour depinuis on 
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responses called lorth by stimuli which tttay or 
ma\ not be present lleiuay the formi't* iij, but 
the latter mav or ma\ nol l)e inln rif(‘d. As in 
other cases^, tin* disiuictum he^ in (he factors and 
eoiuiition> wliu'li ptodiue lh< tesiilts. Instinctive 
and intellij^<-nL beliaviom .nc' nsualb, perliaps 
alwavs, ( ombmi'd, aiul one is not mon piimitlve 
or lowir than the other. 

It would lie a mistake ti) tlimk ll it these 
j)robl<‘ms ('OIK iTinn^^ bictors and eiu n . rnment, 
luTedifv an<l evolution, are meiels inaltiis cT 
ac.idemic interest. Knowledge jiowii, and in 
lh( loncj rim it is alwav.s tlie most ab^iiiise ti'- 
s(arehe^ that \ lelcl the most piailiial U '^ulls 
Alteadv, in the (Kott to ki ej) up .md mciea'*( our 
suppiv of lood, in (1 m‘ ('onslant li^hl aj^ainst 
(list ase. m ediu .ition, and in (he juoj^iess ol 
nvilisalion i^enei.illv, we .iH' ])c j.; iminiL; to appre^ 
('late th( valui' ol know le(]j.M' pnrMK'il lor its ow n 
sake Could we a('(jiin(* the p<>W('r |o(onliwl and 
alter tit will th( lat tois ol inhei itaia m dnnie.sti- 
('ated anim.ds and |)lant>, and evtn in man him- 
sell, such Vtist [(‘suits mi)^ht be ailii(\ed tliat the 
past triumphs ol (lu s( u tu e would lade into 
msi|^ m lie.iiu e. 


Mount 

Tv Til or. -Cot., H. 1 1 

r \ lh( issue ol Nviik! ol M.in h last, 

p J J7, I ulieied some lenitirks on the Mount 
lA'iu'esl J'.\{)edilH)n. 1 have now been asked to 
l^ivc some amount of the pi ogress made l»v th(‘ 
rec(‘nt expedition, and to point out some tacts of 
interest to men oi sc leiu'e. 1 iuive some hesita- 
tu: in (ioin^ this, as so much has been wiilten 
ny able othcers, such as Hri^.dlen the Hon. T. (» 
Truce [ireo^ta [^hual jouriuil, 

Major il. r. Morshead (Sutv(‘\ ot India, Marc'h, 
lojf), who hav(‘ done more and been at etvalei 
1C ic;h(s than myself. 

1 he news which has come rc'itularlv and rapidly 
tlircjiij^h the Times repoits tells of signed sncci-ss; 
line work has been done, and a dilhcnll task lac'ed 
^\'ith all the enthusiasm such an expedition can 
reate. Enthusiasm for mountain reconnaissance 
vas displayed on the lamentable death ol Hr. 

M. Kelias on June 5 at ivampa D/mict, one 
A the first to join the expedition; in truth, h(‘ was 
ilready worn out by previous exposure. He- ^ave 
lis life, but not before Ins knowl(Mc;e of Hima- 
avan travad and what the native porter ('an do 
Must have bc'cn ot ine‘>timahl(' value. \o\\ ih« e\- 
U'ditinn hascompkied its fn'-t season’s worlv willi 
hi’ objci't of reachini^ next veat a point a^ hich as 
jos.sible on its flank, T can better attempt to show 
\ hat there is of interest not ^encaallv known, 
hat the great height of Everest indicates, and 
•ow much it is bound up with the physical 
'‘atures of a vast area and with the geologv of 
ae same, I'here is something more than Mount 
vercfit being the highe.st peak in the world j 
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Everest. 

( loovv i\-At's I j \, I-' K s. 

which IS bringing it ratliei siiddeidv into notice 
and proving ol mlercNt to the geiu ial public fins 
somellnng 1 hojie to hung bc‘lor(‘ the re.idiT and 
increase: his interest. 

I .un (‘luious ol the good fortune ol those who 
mav stand on the tlank of Mount Ivv c rest They 
will, inde('d, b(' fortunate men, lor, with a clear 
hon/on, they will l<M)k over tlu' world laid out 
belc>re them; still more fortunate tin v will be if 
they can ponder on th(‘ many profilems ii jiresents. 
Would that we (ould r<a;dl Sir foseph Hooker 
witli bis knowledge' and power of obst i vation. 
W (' must not forget what he .iccoinjilishcd with 
limited means his mapping and Itolann al lecord; 
indcerl, few books ol tr.ivcl aie on a l(,vci with 
his “Himalavan journals " 

I would ask the n adc'r first of all to look at a 
good itiap of India, noting- particularly the scale 
of miles to an me li (ju w hic'li it is roiujiilcd hirst, 
I would din'ct attention to the peak's assor iation 
w’ith a gigantic gc^odctical undertaking, the 
imaiMirc-menl of an arc ol (lie meridian or the 
g^reat arc series of triangulalion which, stalling 
at Cape Oimorin, was carried far 1^00 miles to 
Tanog at tlie b.ise of the Himalaya svsp matic 
Work too lerhni('al to explain here. ft u;is llu' 
coiKC'ption of C'ol. Sii Hcor_g-(‘ lAetest, K E., 
wiirn Siirvevor Heneral of India, assisicd bv his 
successor, Cof. Sir Anefrew VA'.'uigh, 1 \ F Itxnct 
tnang-iilallon gives us the true' lalitiidiy longitude, 
and height of th(‘ many lofty peaks on the far-off 
Himalayan chain,, with the names and positioh 
of which the public are becoming familiar. .Among 
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thetn is the (ulminatltig point, 

2i),io2 It. .thove .st‘:i-le\cl 'I'lu- j^reat f^o»)desisl, 
Oeor^e i'.vcrest, introduced c onijaiisatiori bar^ 
in tht‘ incasurernciU of ha^n lines, anej incasun-d 
many vs illi mareillous i:\,u'tiLndr ; he pciteeled 
lobtrunients and prodiu'ed a theodolite with a 
( ircle ol 30 in. diann tei ; hr iiui nteel also tiie 
heliotrope^ to su[)ersedc the pole whem ohserxin^ 
Survey of India owes evervlhing" to 
his creative j^'^enius, and Mount KveTest is the 
tinest monument to Ins memory. More than this, 
the survey now m progress m 1 hihet iindjer (a>l. 
13 . Ryd(-r, R Iw, the pr<‘sent Survevor (ieneial ol 
India, is exltiulm^ tlu- trlan^nlation to the north, 
so that of tile r;ieat arc^ may tollow and he con- 
tinued inanv miles further. I^ndnlum observa- 
tions will also he feasihU, and all will t'omhine 
to ^ive ns a pu ali r hnowledp^i ol the lipufc of the 
earth’s crust an<l of thos(‘ irreiL^ularities winch 
cause* the deviation of tlu' plumh line from its 
normal direction 

Mount ho crest, in common with all lofty points, 
looks over many thousand scjuare milc's of the 
earth’s surface, which has seem emormons c han^es 
with which the heip-ht of the nio\mtain itself is 
closely connected, loir instance, the Garo Hills 
are seen from it, .i'o miles distant on the south- 
east. '1 hey mark the western extremity of the 
Assam l\an|re, one which is ^eolo^^ically recent 
and of elev.ition c oiresponcltn^ with that of the 
Sivalik's in .\ej)al whic'h (u crest overloc'iks. The 
\ iew will emhrat 0 the ^^rc-al deltas of the* Ganj;es 
and Ih ahm.ipul ra : the course's of the main rivers 
will he* followed hv thcar wide', sancl\ hcvls as thev 
issue Irom the' mountains and flow to the scm, ciis- 
plaved as on a map and what chanj^’in^- map 
it lias l)( c n how aflected l>\ seismic' <ietion a 
map <it ahsorlnnjL; interest Mount l’'.\ctc'st is 
close upon thc^ southern tacc' or scarp of what 
mav he teimed an ancient ])l.ilc*.ui of dennclalion, 
Will shown m IMioio^raph 5 rc'prodiu eel in 
the ( ill finnua} leer Oc'loher, whic'h 
deplels wh.it we see at the prc's(.nr day, 
a snriaee conlii^nrat ion after thousands of 
vears ol weai and (ear 1 he hiL;h plalc'.an 
tync- ol (onntrv' of ereat cdev.ition, none' 
ed It he low I pooo it., ran he- said to cauunumco 
in Ku])shn, is continued on the' l’ani;konj^ Lake, 
;nul widens out rajjidlv in Undok. It is fairly 
well pojuilaiicl h\ a harcU rac'c^ havine many 
^oon c|ualities; etc>ps are raised witli difliciiltv , 
hut enm moils tloc'ks and herds arc' rc*ared. De- 
nudation he i^an with tlu' vers earlic‘st Sivalik 
deposits, and loutimu'cl until a (piitc* rc'c'c'ut (ilacial 
periend, one ol c'xtreme conditions. Kven here, in 
latitude jS the ^laelers wc*re of p^reat extent, 
thoutJ^h iioihiiie compared with the lengths they 
attained in tlw north-west Himalaya when the 
Indus valley at Skardo was hlled with ice and 
moraines, and even in the vallev of Kashmir, 
latitude 34'^, tlu Sind vallev glacier extended to 
the v'alley Itself not tar from Srinagar, and veas 
some forty miles long. Although hundreds of 
traveller? pass up and dtf^vn this beautiful valley» 
how very few of them knqw^ of this, , yet . the t, 
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rot'ks, ground by the ice and striated by the .stones 
which were embedded in it, are clearly to , bci 
seen. 

Duiing thc' Glacial ])eriod ii great ice cap 
c'ova red all thc country here ; and the work it per- 
formed IS shown in the rounded outline ut the 
spurs given off trom Mount Lveiest. 

in the letter of C 3 etc)ber 2 from Kharta, 
published in the Innes of October 21, we have 
the first record of the geological structure of the 
h.verest mass. Ji is shciii but worthy of notice. 
Col. Howard Bury says: “Immediately to our 
left towered up Maka’lu’.s great cliffs of while 
granite, so steep as to be sMow free-; it is a most 
imposing and marvellous mountain, looking in- 
credibly thin, so perpendicular are its sides.’’ Is 
this granite intrusive? Judging by analogv, it is. 
What Ivverc’st is composed of wc* have yet to 
learn. ^\ (' liave some ckita to guide us 'in Sir 
Joseph Hooker’s diary ol thi' I'ambar valley at its 
southern end, where, on the Pemmi Rner, at 
cibout 22ho ft., he recordc'd (“Himalayan 
Journals,” vol. r, p. icj)2, “ Fho rocks 

above' feet wc'rc* gneiss; below (his cliffs ol 

Very nmaceous schists wc*rc‘ met with, having a 
north-west strike* and bc-ing oftem vertical; the 
boulders ag*iin wc're always of gneis'':. ’ dhis 
strike (the prcw.ailing one in this area) would ex- 
tend towards Hverest, and indnates what mav la* 
expcc'led there. 

fhc' vallcyv of Nepal came into c'xistc'uee w itii 
the great movemc'iils in late' lerharv limes, w hi'n 
the .Siv.iliks wen* compressed and elevated on a 
belt of 1500 miles A loll m the strata formed 
the Dun through whidi tlie waters of the Ko'i 
and (iandak, kc'C'pmg p:„v wnh tlie elevation, 
slowly cut thtir exit to (low mio the an('ic*nt de- 
pression of the Hay of Bengal, ddie Nepal vallc'N 
IS therefore, in its physnal h atnrc's, similar to 
that of \ssam on a very mia ii smaller sc'ale ; that 
ol thc I 3 e\ ra Dun is on a still smaller one*. Lools- 
ing to ihc' Sikkim sidy, situated (vnb hfti'i n mile^ 
from the plains, and towering- above* them, is i!m 

conspicuous point Gvc'pmoc'lii, ijj.^iSft lugli. I 

know it wc'll; it is f)f intrusive granitm It is I'oi 
•ncctecl with Range lu'iijunga 1)\ the* Ingli, parliu ’ 
range', e re)ssed at the J.tlap' La. ChamaHrlu, 
ff-t whieli IS si'cn Ironi this direction e ' 
(ho iHirtli, has hc'cn said to])e of an intrusive roc> 

(le)iiig hack te> the Glac'i.il pe'ijod, it is worthy < 
notie'c, as not generallv* known, tliat from Gve; 
nioehi deposits of nw)inmie' tvj)e c'xlend to ti 
t^lain of thc* Bhutan l)oe)ars. j\ stream of lari 
blocks of granite (one 10 ft. long) can be follcTiw. 
foi eight miles, and is a e onspic'uous foaturva 
similar extension evt ic-e* action mav be lookccjl f 
south of Mount Kvercst, hut not at so low a Icv 
in the Nepal valley. 

The nc'xt main valley beyond Gvcpmoc' 
having Its sources in Thibet, is the Am-mod' 

The scarp lies south of Chumbi, as is shown 
thc steep fall in the bed of the river to Tsangl 
-As it iiears thc plains it flows directly on to thei 
there is no Dun, but a massive limestone of u 
Sp6^yn ^ ^ great fault occurs 
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Halla, and thence, by the name of the Rma Toimi 
in the plains, the stream to join the Brahma- 
putra oppo^ile the Garo HiiG. C'uriouNlv enough, 
the Si\alik or i'ertiary form<ition is absent at 
Balia. Init it ma\ he liiflden beneath the r(»'ent 
alUnium. h'or twdUx-fne miles it is not \isjble, 
but at Bii\ar tlu* Sivaliks suddenly lasappear m 
k',on'-id('r able thaKnes'., and ('ontain abundant 
lo^sdi^ed boiij^'^h'^ of trt'es, iiidu'atin^ a lort^st-idad 
rountr\ on the north wIkmi the\ weie laid doun 
rhc'-e sandstones roMtinue without a bieak and 
with \ arsing bM'adth to tai-divtani hkistern Assam 
at the liase ot the Abor lldls. 

'1 o see the Tertianes .attain as exeinphfMii^ 
the (‘\lent of Hima]a\an (Uiunlation one has 
Lr> { ross the broad .dlu\ ial \rdle\ of the 
Bndnnaputra some luo miUs south, wlu're thev 
lie up ai^ainst the Assam Kan^e and (onti^uons 
to th(‘ intrusive granite theie. I In \ ram be lol- 
lowval to Sylhet, to Jaintia, and llu‘ Naf^a llilK, 
iisini^ in altitude untd the> reai li in (}i(> lall< i 
eounli N a height of 10,000 It., tile \\ boli- tbu k- 
iK'ss b('m^- exposed harm hast' upwards d'he j;eo- 
lo^iial evidence j.^(»es to show that tins Ial(‘ eleva- 
tion ot the Assam Kan^i' diveited tin* diie(t 
eouises ol the .Suban^iri and 'I'sanspu ol Thihet 
uhli'li oN^inallv tlowed throiii^li Biiima to the s^a 
into the present less dirv'rt route into the Ba\ ol 
Bengal, anrl cornpletelv all(T<‘d the aiuaeiU j^t'o- 
^"lajjliv. and fiartieularlv the leaiuies of the Gan- 
j:;etK Dell,!. 

I liave minlioiK'd j^ramte intrusion '1 his leads 
me to refer to a vei v rei i nt ronti ihution in the 
Journal of the ( >roL,' i apha al So(n‘t\, S<*f)t< mher, 
Ki-M. p o)(j, In Col. .Sir.SvdiKv Butrard, " On the 
Origin ol Mountain Raiii^cs ” He asks: “Have 
iht'v been c'levated hv liori/ontal (ompiession of 
die surlaia-, or b\ vertical uplift from hdow ? ” 
I'urtheron; “ It is diflii iilt to h(' sat ishc'd w it li the 
th COIN that mounlaius have aiisen from hoii/onlal 
1 omjirc ^slon, and we have icr fare ilie tjin'sljon : 
What is (he foiaa^ that has raised niountams 
(in tins ( ase tlx Ilimakiva) :\^am, on j) joo : 
“ 1 he luetlx si summits aia* ^eru*rall\ crunjiosrd of 
granite, and the granite masses are believed to 
have jiscm out of llie iiust." 1 follow and apree 
witli him, addmj4 that actual observation is better 
than ilic nniiiv thrones that have Ixa n put tor- 
vvard, sm h as lliat (vf Col. In .\. daixiv, K.h , 
“that falling s(oi-U’>, smk by tlicn own WMj^ht into 
the (lusi as tluHi^h the latter v\ < < (' mollin.” 

In Baitisian 1 was first si nick In lh<“ e\ iderx e 
that the p-ramte waas intrusive, and I hatJ the 
support of Gen, Mr Mahon {iU'olo^'ual Md^u- 
tiuc , iSqy, p. 304), and discussed it with 
him. I came to tin- courdiision that i4:rani(e m- 
trusioiv has done more to elevate iIk' Hiinalavas 
than any other force It penetrates the rneta 
morphiv' rorks, and lia^ ('arned them up with it, 
and it can be followed for an enormous distance 
on the outer face of the |;»rcat ran^e, though 
alway.s in the same relative zone. 

lu Nepal have no data to go by, but at 
the Kali,' River, in longitude 80*^. the grauite^- 
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evidently intiusive mapptal b\ Capt, Herbert m 
1S15, atter tlx- Nepal War. is a conspiciums 
fiMtuK' at N'vnee 1 ai, I lu- well-known Idtor 
1 e.ik ne.rr Siinki exteixis 11, whik at Dbarmsalu 
is ilu‘ most rt mai kabh' out-pouimg forming the 
I Jhauladb.ir, where, as itu' l.i((' tien. C. A. 
McMahon points out. it is twel\<' nules broad. 

1 be ( baladhar extcMMon, wlxo' 1 hav(' seen 
and m.ijvprd it mvselt, is seven mil( s broad —' 
where it has cairied up tlu- .VuminnlitK lornialion 
to the ('lest ot the lange- and m ils pj.isi ,edook' 
ing st.ite apfx-ars (o lit above (he houtu and 
PkIstiMaue loimatioius, tompiessing tlx m .md 
tinning them ever to a high, reveisfd dip With 
six'll hrtadihs ol mliusion we have not lai to go 
to find a ( ause t(u' the (olding anti faulting of the 
.Sivahks KM'ks 1(1 Kaslmni similar granite in- 
trusion IS iiKU with on the Ihi Banj.il and on (he 
Kajnag Range wist ot B.itamull.i, up to Mo/uf- 
ferahad, with mveisKui ol the ha k'(‘ix‘ * on the 
south. 

In tlx 7 V/mw r< port of Oetohei ji an' the (ruh 
siMisafional lx adinx's, “Wild Hanv Men,” 
” Human boot jtrmfs. ” 1 frar the missing 

link Inis ix>l vi't been hvmxl , nev ei tliclcss. 
the observation has interest, and can be 
explained bv the fait lli.il a Imgc s{)et'ies 
of monkev , prob.iblv of tlu‘ gimiis .Semno 
pillxeus, the Hannman, nr lamgur, has found its 
wav from the Nepal side into IhilxM, and has been 
o'por terl to (. \i(>nd not th ol tlx* I saiispu. d'lx* late 
('apt. (' G. Raw'lmg, R.Iv , m liis extidlenf hook. 

1 he (iiO'al lMatr*an ” (pp J-’ C, U'lls hoW 

Cap! iT Wood, R V. , saw a troop of nxvnkey.s 
in N’r>V(*mher at .Sangsang, whxli is neailv due 
norlli of Mount I’wrest, unf ort ima(( Iv , it was 
loo lal( in the dav to lollow (lx m and six ure tt 
spei'iHK'n. d'hese animals live there all the year 
romxl a verv inleresimg faet and to la* visible 
at 500 vards it must he a huge sjkm les b'ven on 
the slopes ot fvvert'sl this monk’f.w, whith is nin* 
mvoroiis, would lind pleiilv to live on, for the liarc 
found (‘vervvvlxre in this rtgion is ahimdant 
and »‘asilv (\aiight in its fornu* aittr .1 (old night.' 
\ lamgur Could m ,i lew Ixmrs he dow 11 in warmth 
on the Nepal sxh*, and in all prohahdilv the foot- 
prinls w(‘fe l}x>si ol one retiring Ix'lore the 
advent of tlx' (xpcdition (amp Mr. Briant H. 
Hodgson, wlio was foi so manv y( .0 s r('sidenf at 
Kalmand(x), hroiiglit togc'ther a splendid ('ollec- 
(ion ot mammals aixl buds, ,uxl he is not li]\(*ly to 
have missed tin* exisleix e of a new monk'ev in 
the vallev <»l Nc[)al. I fiiuf that in August, iHyj, 
he e\hil)ited his extensive s(‘ri(‘s of sicms ot mam- 
maha at a meeting of the Zoological So( retv of 
f,ondon An abstract of tlu* spt*('x shown is 
given (Broe. Zool. S(h'., p. and it is 

staled that Scniuopitfu^c n\ Cfitellu'i ol ]•'. Cuvier 
“has been introdix'ed bv religion into the (I'ntral 
distixt (/ c (if Nh'pal), where it tionnshes, half- 
domcsli< ated, in the neighbourhood of temple.s.” 
Wdial more likely than that it has met the .sami^ 
happ,\ proterlion in Thibet, the only part of the 
world w^here all living creatures can live in pea('e? 

; ,,i,1 ^1, V ^ 



NATURE (November 24 , 1921 


Obituary. 


0 \ I', ()1 lh< i,l^l rq)! csi ,it ,il i\ (*s n\ a L;(iu'r;i- 
tioil oi (ilsllll^UIsln (1 Sir I 

l’('tx dual oil \o\t'inl)(T 1'-; m Ins «. qlit \ ()nd 
q ar. Ills tatlu't, Sir ('harUs l'o\, lia<l .is'^isUal 
t'.rii si^on 111 latiUimi^ llit ‘’\o\(hs,” onr of lh(‘ 
thrcr ln( f>tiiol u cs uliuli i oinpi trd at K.imliill in 
and as a nuanhcr of the I'lrm ol M( ssrs. 
I'ox, Ilcndcison and ( o (onstriutial the Cr\stal 
Pal.K'f' ill 1 1 mI( Eat km i ^ i . 

Artirli'fl to ills lalluM at ihi' a)^n ol 
Sir ] )onp la s [' n \ ,i( 1 I’d as t rsidimt ( 1114 ih< nr of t lin 
Witncv and l\:iniM*\ r.oKvavs In iS(>4 Ik' was 
ta1c(Mi into Ins lalfitr’s lirm, wlinh still sufrsists 
with tin lill( S)i I)ont4las l-ox and I'artncis In 
this nlallon In was rnsponsibli' foi i)u- lonstiiu- 
tion ofqfu' l,<mdnn, C.hath.tin, and l)(^\nr, and 
the f.ondon, bri^liton, and South Coast Kailwavs. 
I In bta'anic < onsuHln^ nni^lnnnr lo the Oiuamsland 
< lovcrnincnt l\ailwa\s and lo \arious rail\\a\s in 
South Alrna Anionu-sl the lattiu' ma'- fn* mnn- 
tioiM'd the Ih'iia Port and Railway, and the Rho- 
(U'sian railw..\s, and tlin rmiarlvablc hridu<* o^a‘r 
the Zamlx’si ri\cr at ll'e [4'<)r;4^e Irelow the \ letona 
l'''alls. W ith Mr. PriniK'es Sir Dou^das w.is ert^i- 
ncei lor llu' Mitsi'v 'runnel, and with IMr. (Iriuit- 
head for tlic I.iverjtnol oxerluad rail\va\, a new 
t> pc of const 1 IK lion in this <vmnl rv In the Ar^^cn- 
tiiu' hi' \\as consulting nu^imau' for sovia'al rail- 
wavs. When the Manchesliu', Sheffield and T/m- 
colnshiri' Railway frecame the fireat Con^’al, Sir 
Dou^das’s firm \\as ri'sponsibk' lor the works on 
the Southern and Metn^ipolitan divi^iotts anil the 
Marvlebone l('rmiiuis. Sir Douglas was interesti'd 
j’l th<‘ l.otulon tralVu' problem, and ('onstnuted the 
tiroat \orllurn and Hampstead tulx' Taihv<i\s 
His firm are i onsnltin^' enpinens to thi' C hannid 
^l''nnnel C'o 

Sir l^mif^las box was president of the Institu- 
tion of Civil Fdi^ini'crs in TS(j(| u)0O, and rvecived 
the lar^e fiaitv of \mi‘rlean eivil and mi'chanical 
enuiuei I's who canti* to hn^land in tluit \oar. He 
eontribiitcd papeis to that instiliit ion f in rollabora- 
lion with his In'other, Sir hraiK is Po\, and some 
of his ( Im f assistanls), and took [)art in Imj'rortant 
ilisc'ussK ms on cxi'a\atin^ macluni's ; lonp;‘-span 

bridt;<‘s ; broad narrow-uaut^e, anil li^ht 

railwaxs Indian Iramwaxs; break of uau^<‘; re- 
sislanees on railwaxs; and other snbji'its. 

Sir Douglas box took an active t>art in the 
foundation <il tlu- Ibitish Standards ( ommittee 
(now Assomat ion). 'Phis is dolnpf an immense 
w'ork in prevmilino waste of effort and faeilitatinuf 
iiroductlon in enumeerinu manufarturc. 

' \V. c. V. 

Pkoc. \. S. Ditf'PiM’. 

Prof. .\i r.rs pk Shi'kidan 1 tri-f pint , whose death 
was annixuneed in \k\ 1 1 rf last week, was edii- 
eated in Paris, Geneva, and Iwtuusanne, g^raduating’ 
in science at the last-named. He then proceeded 
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to tin- CiiiMisil) ol l‘ahnbiirg]i, where he pursued 
medn al studies, gradualinu with lirst-e'lass 
lii»nours m iS8j. lbs mtirest from the tifsl 
(. eiitred in pathologs .md in thi" then iiew smence 
ol bac lerioiog} , anel alter acting lor a lime as 
demonst rator in these subjeets at luliuburgdi he 
settled in London, and s(.)on alterwaiils was ap- 
]X)inhaj demonr,! ralor of pathologv and curator of 
the museum at St. George’s Hospital, where he 
ihd exca'lhmt woilo In Deh'-pme was ap- 

pointed the tir>l Proitci juolcssor ot pathology 
and moibid amilomv in llu‘ Cmxer^-itx' ot Man- 
ehcsler. Here lie orgarusi'd tlx* pathcilogieal de- 
p.irtminl and designed the new buildings of the 
depaitment. During lus tennie nl tins j)iofcssor“ 
ship he eairiid out manv in\ I'st ig.it ions ol a public 
luadlli chai. icier, so that when, tw'enty \c,irs later, 
a department of public health was established al 
the 1 ni\ersit\, he n sigmal the ('liair ol pathology 
and was appointed to the new' chair ol jmblie 
liealih ,ind baitinolog\ and lo be direitor ol the 
publii' heallli laboratoiy, jjosts which he retained 
until his death. 

At till' labor.'itorx Prof. Delepine gaxe insiriic- 
iion to a large number of gr.'iduale.s pioi ceding 
to the diploma of public hcaltli, some of whom 
assislid in I'onductmg rcsi'ari’h work, whili' others 
sunexed the health ot the distrii't b\ tiujunies and 
reports u()on the inmdenc'c and spread of j^riwamt- 
ahle dis(MS(\ In this way (lose <'()-optu'ation w.as 
m.aintained between the lalmralorx and the j)ublje 
health depailment ol tlu' mix. 

.\mong lus res(Mr( law m.ix b(‘ mmitioncd his 
rej'ioit to the Local Goxawnmenl board in i()oSon 
the j)re\ .ileiu'e .ind soma es ol lulxua'U* l).i( illi in 
milk', the <'onne( tion lielwecu summer diairha'a 
and lood-poisomng (i()oj), and his report to the 
.Marii hi'ster (_’it\ Cionnml on llu’ (onditioris nei'i^s- 
saiyx to obtain a vh'an nulk supply (i<)iS). 

During' the Wiii Pro!. DVlepiiu* did good woilv in 
a M)nsul(a1i\e capamtx .is saii.atariari and bacterio- 
logist, and in ]>arti( ul.ir inx (Ltigatml the nature 
.and prexenlion of trench-foot, a maladv w hx'h in 
the earlx daxs of the war xx.is ('osting*- the \Hied 
\imies manx lixes and ,m enotmous amount of 
disabllitx, and whii'h he showed xxas due to a rnm- 
bmation ot damp, I'oUl, and ('onst rif t ion. 

Prol. Di'lepine xvas .1 xvarm and genial trlend, 
and his place xvlll b(' hard to 611. The tragedy of 
the lo''S of his only son during the war doulitlcss 
conduci'd to the ill-health from w'hich he suffered 
of late. R. T. H. 


M. Hf.vkv RorRorr. 

\Vi: regret to announi'c the death last Scj^tem- 
ber, after a long Illness, at the ag'c of 6ft\ -seven 
vear.s, of M. Henry ILuirget, director (T the Mar- 
seilles Observatory. After taking his degree, 
in which he gained distinction both for 
literary and mathematical studies^ Boufget 
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at Toulouse Observatory for iwvho wars 
Tinder M. Baillaiid, atid raitivd (uii a sintis^iul 
f programme of stellar pliolo^raphv uiih the larL;e 
reflector. JIc also cofiliniied his nialheuiali* al rt - 
seanTu's, obtainin^^ the (^0( lot's dci^rec b>r a 
thesis oi) })\ [KTabcliati groups, and helpuu^ m the 
editinp <>t the works of lUarnite. He lo(»k a lari;«‘ 
; share in the photo^ra|)hy of tlu* d'oulou^^e 7on<‘ ol 
,the as(rop:raphi<' e,(taloi^ii(‘, 10 the hhos j^o- 
^rainme (d Tfjoo, and obverxed the total <olar 
eclipses of i<K^o and Irotn J-'k In* and ( iiM hua 

In n>o7 ^f. BolirLil t bci ana dins lor ol tlte 
Marsrnlles Obsenoitory, when h(' inlrodin (“d tin 
seisiiKJi^t aph, the [)risrn-.islrolah(' for linu deO i 
mination, and llu reception ol x\ork>ss M:^n ds 
from tht‘ I-affel Tower lb .d^o stiidHsi with 
MM. ]' ;d)i\’ and BiTnson th«^ inlefiial nn w t in* nt v 
in tho Ol ion iK biila lb* latia' inlrndiKcd the Mat 
Si'dles C'irrnlars an<i tin' loin'}iiil ilrs Ohst nuilriii s , 
wltK'h have jn'oxed \erv seiwic'eahle lor tin' dis- 
tribution of inforniati<'n com ernnii] roineis and 
minor planets - D (’ 

Tifi deal)) of 1 lent -('ol. b (1 \ o\ DoNon, 

whii'h CM rut rid on Xovenilnr 7 , at the acie ot 


• s(vent\ xe.iis, is recorded in h'lia^iiicvring of 
' Noxemlicr ii He obtaiiied a i ornmissioii in the 
Ivoxal Tai^ineeis in 1.S71, and in 1S99 ^\as 
appoinliif Inspitiinj^ ( )'ii( < i ul Kadwaxs UiultT 
the bond ol Iiade. lbs n.nne \x is will knoxvn 
1 in t oniRi'iion XX ith iinjiiii ies into raib'* ix ais ulents, 

' dm deat)i ol Ihol. ('xkiion )<)n\ I \miu tri' on 
\oxtnil)ir O is .innouni ed in /• ne / 'a of 

' \(/\<inl)(i n. Idol l.ainlnit was si \ 1 1 a x -sex eti 
; \eais ol ap,e. and lor sexetal xt'irs was jwofessor 
ol ina 1 hrin it )i s^ jilix su s, and inei h.niii s .n the 
l\Ox al \ax al ( olh pe, ( irrenw u h. lie w .is < k eji'd 
.1(1 .issni late nn inix'i ol ifie Insiihiiion ol N.ax d 
■ Aial'at»ets in iSiiO 

\\ 1 ii pM t to SCI' the .iniioiint enieni ol the di ath 
on Xoxtinbei lOot bin>i IT d iioxo'sun, professor 
ol .in.itomx at bn niinidi.uii I'nixeisit), .it the lyt^e 
ol liltx xc.n's • 

hr is with nnieh regret that xx e sim* the an- 
Tioinn I'ineiil ol the death, on \oxeinhei J 2 , al 
s<w»‘ntx siv xe.ns of ;ipi;, of the distinguished 
philosf»ph(‘r, .M T.mii I lUa iroia, nn mix r of tin* 
inshtute of T'l.inee. 


Notes. 


d'in in w ^Ivull liom Klnxjed.i tirs('nhc<l Iw l>r. 
A Smith Wooclw.ird in last wa. k'- N'xii'Rr xx.'is cx- 
hiliin (1 in him i! a nnelinp -d llie Zoolopu d So( irtx 
on \i>\rnihir 7.* dix skull, xxlmh xx.is lomul in the 
brolo'ii Ifill Mini al a (k p^h 'd Oo it. hi low w itri- 
Irxf'l and fl. hi low o, ninul -levi'I, is in a ram.ii k* iMx 

flesh stale ot [>reH't X alion II o nuiili Ixolo n on 
d I iLtlit silk* and the loxoi j.tw Is missinp d he 
hi dn,ras(' is ot nnidei n hum tn txf)e, and ihe hoiia 
not thicker tlian th.nt of the ordiii.nw l%uio|>(Mn: the 
‘Mp.aeiii, (houith not vet aeinrateh, dcKrmined. is 
rle.'ii 1\ ahox'o tl)(' k'txxer luim.in limit din oihit- .n< 
Inrae and stjiiare, with pionounM'd ox ( i hanennk iidei 
inntli I'xtindMi l.tter.ilh I In* toiw nd posiildo ul dx 
forann n mapniiim indie, ites lli.if tlx skull w is |M.i><'d 
on .in 11])! iidu ti link d In' p,il iir i- lar^''. hut i\ px .dl\ 
hiiiiLtn, and .id.ipli d to [xrficl specih. It is rini.irk' 
ahlc that the lei III are miuh ,ilt< (t<d bv i iiiis lln' 
kwxri i iw nnisi haxe been m,issi\c and lari^ei ih m 
dn Ibadillxap jaw. d he a|>pe, train of iTitness (p| 
the fiont.il area siij^i^ests .1 com f>.irlson xxitli Pithriaii- 
cfC(/a'., Die .Smilh Woodw-nd xx.is iixlaud 
to tiiul the ne.uesr ;i]>|)ro<ach to the Rhodesi.m skull 
»n ihx Xe,ind('r(hal Ixjie from I ..1 C'hafielk* .iu\ SainA 
in France, d'hou^h markedlx modern in re^.m! {0 
the hrain-e.asc, in its f,i(l,nl th.arai ters, wink* it is 
essenti.illx' hum, an, it aj^jX'.irs to hold ,i position 
between the {.^orill.t and Xe.anderthal man. Ft. laments 
of the lon}.^ hones, both femur .md tibi.a, xxliiih h.ix'O 
been foLiinl indie. ite th.il. unliici' Xe.inderlbal man, 
Rhodi'sian man xv.ilked in .a pi'ifietlx ujxij^lil jiosture. 
Dr. Smith WiKxlxx-ird nj^^.ardetl Ixhodesl.m man as 
possiblx’ .a 1,'iter development Ih.an Nianderth.d m.aii, 
but Prof, Elliot Smith suf<f^es(ed that he mi^lu repre- 
sent a primitive type of which Neanderthal /nan mi^ht 
he a highly ‘spe<;mlised form. ; \ w * - 
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dill (‘(iiiiuiJ of ilie Institiilioii of Idei 1 1 ira! 

, Fnpinrrrs h.is rlrt h'd 1 (»r<l Soiif hbivtoindi to he Mfl 
lioiior.itw nninb. I uf llx- iiishtuilon Ion! Soiith- 
b<x..iieli. XX ho Is proh,il>lx' bi(i<t known to men of 

■ s, icni (> as sir T'r.'un k tfopwoml, has lonp Ix't'ii .asso- 
(i.itt (I with I'lettrx.il pioQias^ in this (oiinhv, .'Uld 

j M'lnk ri'd X.llll.llik sei\i(rs to tlir lnsiiiuli>xi of F,l<'r- 
' (rxd I'noiiniis in lonin'ilion xxilli tin- obiaininp of 
I .a kox.d ( h.'iitir .ind Rox.d PafKxnape, In In’s entlui- 
i si.istic Ix'lp .md (ouiisel, .md h\ .K'lixi' i < >-( .per.ition 
' with (he . h.irit r lommitpe fl-* is ,a nninh'C of the 
bicard of ('onfro! of the Wition.il Phxsii.al I .ihorntorv, 
.'Old h'is l)'’en for rn.im’ xiMis iloscf-y .isseuib'd xvith 
tlx- piohk'in of ratlxx.m electr ili( .adixi 

Till in. input, d nxi’tinp ol llx' Ibnpin' I'orw^lrv 
\-.s(Ki.nuin w.is lx Id in dx* (onldh.al!, I ondoil, on 
Xox't'inbrr in llx oI>iei 1 ol tlx .isso( i.n ion Is to 
rrdtt.iU in oix (laili.al 01 p.ini s 1 1 x x) soFxfies and 
iixlix xln.als inletislcd in dx' pro > th, m.iilxeling, tirid 
Ufili-.ition of limber dxifnph'‘nl llx’ I’lnpiii* The 
.issoci.itlon will publish .i |onrn,iI, .adxaK.ilInp a cori- 
slruitixe polii \ of torisi 1 \ .tiion .md ilex ( lopmeiil in 
' the v.ar ii>us Hoinimoiis, r'olonies, .and In(]l,i It xx ill 
enllci't .rnd puhhsli f.xts as (xistinp fon strv i^Midi- 
lloiis . 11 x 1 tlmhi'r leciiiiMaix'nts of tlx jinipir''. 
room in the Imixai.d Institute xxill he .il dx' dispos.d 

■ of thi .assoi i.ation for tlx' displav of llx- <-ommerei;il 

, xxhiili are prodiieed in eonntries nndir Ib'ilisli 

nik\ A Kox.'tl eli.aiier has fxen granted (o fjie asso- 
I'i.ition. d’lx seentarx is Mr. d. S Corlxtl, 17 A’ie- 
toiia Street, London, .S.W. 

TlfROt'cni an ailx^Tllsement in tlx- 7’nnc7, Prof. F. 

• Soddv issues a xvarninp “against the fr.tudulent U«:e 
I of a letter written by him referring to tests ipadc bx 
I turn p4a process Tilleged to make goldT’ 
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\Ik. R, G. B\rkkr, of the HfUifih T>>pstiiffs Cor- 
f)<>ratlon, ha> hoen M-'a nrific director of the 

British 1 .autuirru s' Rf’scarch Association. 

J lit: linh'^li Mediml Journal .innouiua s the 

Swedish ])ii^<‘ entitled the H< r/( Ims medal has been 
conferrtd on Prof. K. Abderhalden, of Halle, for his 

researches on biixhcmistrv. 

.\t the ordinar\ sdnitifu m(‘etin^ of the ('hemical 
Societv to he held in ih< ba lure hall of thr* Itistiiution 
ot Meihaniod Morm's (late. on T hurs- 

day, Dt'cemht r S, .it S p.in., Pol. |. \V. (ire^or\ will 
dr liver .1 lenure nililbd “ 1 h« (itnesjs of Oies.” 

1 UK Moln no Institutf' for k('s«Mr< h in Par.isipdo^v 
IS to he o|>( m d l)\ I'..(ri Buxton .it ('amhridge on 

Mondas iKxl, \o\'( mix r ’S, at 1 |) m. The new 
instiiule is ,1 eip U) the l'iii\eisit\ lioni Mr. and 
.Mrs. Pet(v A Mv»heno. 

T HF v'ouiKil of the K{»3 ,i 1 M» teoioloj^ical SiK'ir-t\ has 
awardf'd llie S\mons memoiial ^old iTUal.d for i ()22 to 
Col. ff<'m\ (T((»rpe l,\onv, I'.R.S., lor distinj.<uished 
\V(>rk in connection with m< teorolo^ical science. Tin* 
mcd.ai, whirh is .a\snr(|ed hienni.ally, will be prestaitod 
al the .mmial ^aneial m(xiinj.J on ]anuar\ iH next. 


Mr. Mallory of his final and sueex'ssful effort to r^atli 
the North ('ol, j^potKi ft., it is understood that the 
\va\ from theie to the crest of th<‘ noilh-east ar<de is 
easy. \Vh( tin r men sulTerin^ from the iiureasin^ 
lassitude whith the asci'ot will prodm e tan prevail 
against the wind and snow' on tlie last (>000 ft. of that 
exposed an'te is what next \ ear’s exjiedition will have 
to determine 

TTif 7 'nm’s announees tlial the advance jiarty of 
Mr \' Stef.ansson’s iie\v Arctic expedition has .arrived 
at its base on Wran^i ll Isl.md, some iGi mih s north 
of Nortli Cape, Ihistern Sibeiia. T'he main parts of 
the (“\|H‘diti<tn is expt'cted lo le.ive Nome, Alaska^ 
next Maich or April. Its thief rTjrct is to explore 
the Reauftat Se.i in order to disuwer if any land 
exists in that uncharted area. Mr. .Stefansson believes 
tliat this can best Ix' aecomjdished by .small parties 
travelling ewer the ice, depending* on steals for focxl, 
and thus able to remain foi lon^ pr-riods awa\ from 
the base. \\’ranj.^ell Kl.md itst-lf has been impi rfcetlv 
exj)b»rt>d fw .\mericans and, in ipi p '^niwivors 

of the Karluk, the ship of Mi. Sudansson 's former 
exjH'dition, No further d< tails of the present expedi- 
tion ar<‘ \et axailable. 


Nornr is piven that a[)prKMti<ais for the Govern- 
ment liiiant fr>r sdenlitic investi^.iliops for i <>22 must be 
rec('i\ed In, ,i( latest, [.mu.u) i Thev must be mad<‘ 
iH>on forms obtainable lt<im the Clerk to the Govern- 
ment Grant (b>mmitie(', Roval Soue(\, Rurltnpltin 
Hous(', W.i. 

\l'lM K' \ 1 IONS for pr.inis liom fh<‘ Andrew C'.arnepii' 
Researeh ICmd m .ud of ic'searcii work on the mel.d- 
lut’kv of non and sterl aie ik^w rrceix.ible hv the 
council of ilu lion and ''strel Institute. Application 
forms mav he oht.iimd from the sei'retaiv of lh<- 
inslitule. T h< \ slu>uld lx* com]>leitd and sr-nt in 
lx fevre the eiul d In bnlar^ . 

\i the lUtMlnp of the I .ondon Mathematical .Srx'ietx 
to bt‘ h( Id at ^ jem on T Imrsdav, Dc'cember 15 , m 
the toi>ms of the Ko\al Astronomical Societv, Rur- 
linj^ton lloust, \\ 1 , _Mr. | H. Jeans v\ ill dcdivci 
a bx'tuie uii “ 1 la New Pxnamics of the Ouantum 
riu'orx " Meinheis of other s(»eleties will he 
w elt (um 

1 MF lolliiwin^; weie iTCed ofrui-is .md members 
of coumal nf the London Mailum.itli, .il Soi leiv at the 
annual penu.ii im etinp held on N<t\ember 17 * - 
/Vr'sidf’n/ Ml 11. AW Rlehmond, ITVc-ZVew/i/cnt v ; 
Mr. J L ('.implx'll, Mr \ L. Dixon, I^r. W. 11 . 
Younp. I'n usurer' Dr. .A. F.. W'eslern. Srcrclaric\ • 
Mr. Cl. ll IJ.ird), Dr. G. N. AN'alson. Oilier Mem- 
bers of the (\)umil- Dr. 'f. J, I’\. Rromwich. Or. 
L. \ (1 ( don, Dr. H Hilton. Miss fl. P. Hudson, 

Mr. A. K lodlrfe. Mr. j !• Ldtlewood, Mr E A. 
Milne, Df. J W Nicholson, and Mr. V R Piddmk. 

Ar the met linp of the Ro\al Geoj.»raphical Society 
<‘n Mondax . Nox ember 21 , the president announced 
that Rrig.-Con. the Hon. Charles Riuce has been 
offered the ^Kxst ot thief of the Mount Everest Expedi- 
tion for next yar, and fes acce]>ied the invitation. 
From an account just received by the society from 
NO. - 1717 , VOL. t 08 ] 


Ik .a p.iper read hetoie the Uox.d Sxicu’lx of Arts 
on Novemljer <) Mr. D. K. W ilson ^.ive a summary 
of the work of the Industii.tl I'atipue Research 
Hoard, the .ictivUies of whith haxo, unlortunat^ly, 
bei'n curtailed owintf to the dem.ands in the int< rests 
of *' national eeixiuxinv,” The stiidx of industrial 
fatipue is xT quite Kcent orij^in Its idterls ean hc 
judf’ed in x.inons xvnxs, nol.il)l\ ht tlu rale of output, 
which folK>ws .1 w ell-idr ntified ch.mpe ihiouphoiit 
the working da\. In se>me easi s ili.ipi.^inis for hourly 
output throughout the wiek .dso n \e.d (umulativo 
fatipvna i.c. .1 distinct diminution of eH'ieitiKx as the 
xveek ptaH'ceds, .and a i 01 1 ( spondinp impioxemnit after 
the recuperative pause at the wtek-(nd. The effects 
of climatic conditions, ^i\in|.Z rise to seasonal varia- 
tions in output in ceil, in industries ow’in|:» to altera- 
tions in conditions of temiier.alnre, humiditx, itc,, 
are al''0 interesting. A noteworthy f.ut is that, ac- 
cording:} to reseaiches in the silk-wa-avinp industrx, 
output suffers a 10 y>er cent, diminution under arti- 
ficial li^ht as compnic'd with daxli^lit. Such work 
has a direct laaarinp on national cHiciency .and ))ro- 
ductive power. It is yxrohahic that much assumed 
“slackness" is due to causes outside of the control 
of the* wcarker It is a pity that those researches 
should lx* limited by kick ot support. 

Ar the opening} meeting; of the Illuminating En- 
j^inoerine Society on Noxcinher 15 an account of 
recent i>roy^ress in cornier lion with illumination xvas 
presented by Mr. L. Gastci, who referred to varioiys 
recent otTicial reports dealiny^ with factory lit;lning,' 
the effect of kincma lights on the eyesight of actors 
in studios, and motor headlights, as illustrating the 
intrii'st now taken by Giovernmeni Dr’ixartment.s in 
various aspects of illumination. Afterwards a series 
of short demonstrations of novel applications erf 
artificial light was, given- This included several iiew 
[ ipfrpt<^y;arM^cadlights, gf .‘"artificial 
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’’ eloclrlc lamps ustd for kttrr* 

vitin^ etc. Tl-^' l:ist-n:iin*-ci (‘xhihil was of consklti- 
aGlf scivntilic inttrtsf in virw of llu- no\L-i prlncij)!! 
of usiiiii neon f^as as a luiniivas natlium insKad of a 
hlann-iit \\itlkn a laiup-bulb ol ihi' ordimiix standaici 
Anoiher sinking dmionsiraiii*!! illusiraU'd tlie 
appluatioM ot iillra-\iol(‘l ra\s for ibe put pose ol 
dktiikkui^lm'k i'eiuiine prcciv)Us stontis fioni spuii«)us 
out-.' Mnsi j^cnis tluoresce vindet siroiij; viltra-\ iolel 
Nb>l '>nl\ i" tbe ctb'ct dilfiamt in ri genuine 
poni from that met witli \\\ imitations, but U is even 
jK«ssible to discriminate, b_\ nu ans of the dillen nce in 
the eoloin ot llie Huoi i seeiua*, between ^ems ol the 
sanu kind trom dilfetent distiiets. If was shown 
that Indian peaiU ran la readdx distini^fuished from 
faiianes-c peat Is 1)\ tile aid ol ultra-violet li^hb 
althouuth bv uidinaix li^dit they can be defected onl\ 
wirli Lfreal ditlkullx ldtra-\io|e| lij^ht does not, how- 
,aei. enable '(ullured” to be distinguished from 
ordinal \ peat Is. 

"SiiiMiiU' Men as C'iti/ens was liie subject ot 
an addn'ss b\ Sir Kidiaid (Tre^orx to an open nu'etink 
ot thi Cdimhi id};e btaiieli of tile Nhilional I nion of 
Seiiaiune W'oikers on No\ ember- ih. In iIh' address 
the rheme was divelopod lliat modc'tn civilisation 
ditleis liom civdisations of the past, espeeially in 
W'ealih and pmw r, almost enliielv ns the result of 
silence and its apj>liealion to human aflairs. How 
comes it th.it the scientific m.an, as sucdi, does not 
c^cc'upv a position in tlie communilv in aiiv way com- 
mensurate with what he has done fot modem civilisa- 
tion " 'fhc' leason aj)[)cars to lie in the failure of 
seieiuilu' men as .i IkhIc to ^rasp their own si^ndieanoe 
ill lilt M>ei<il eoinplev, then huliiic^ to lake .uiy inlc'i'esi 
in the relation of their work and its ajiplic'ation to 
he hie t»| the communii), their failure to impress 
their r*w n iiuj^tir tance and the innx>rtance of their 
work upon the im<i^^ination of tlie puhlie, upon (juxern- 
Hunts, and upon It'adcas in industtc. Broad 1 v spc'ak- 
iija, modern w’calth and Industrial evjiansion arcr 
directlv clue to sclc'iititie mc*n, hut men of science .rs 
sucdi ha\*- lake'll little? part in trciii^ as citi/eiw to 
coritnd the piojier uses of the i lehc's with whuh tlu'V 
lia\(‘ lu'i|)ed to endow the nation. Seic'iitilie men 
should now c'XcTf direct influence in the State, 
and ill* motto of aiiv cnj^anisation or union lhe\ 
mav form should he, “ d'he interests ol silence 
are the interests of the c'ominunity, and the in- 
(ere'.fK c)f tlu' c'ommunily are the' intt'rests of science.” 

Sir Ernest Rulhc'rford, who followed Sir Richaid 
Gregorc, said tliat the difbculty was that scientific 
men^ both by temperament and trainlnj^, were 
rnnkrted for the .so-called political world. 'I he 
remedc waas for scienfilie men to be repivsentod hv 
n|en dducated and trained in science, but who also 
p()sses>cd abilitv for public atTairs or journalism. Prof. 

A. C. Sewvard emphasised the nc'ed for, and the value 
ot, increased scientific education in schools. Prof. 

J. Stanley (iardiner, president of the Cambridge branch 
of the union, occujiied the chair at the nweting. 

A vjiRy rcmaykt'blo' kinemaiogfaph film, illustfating^ 
the method hy. Whid» th^ fcutkoo dj^ises production .dui 


and the sulx'^equc-nt behaviemr cif the* young, ex- 

hibited at (he siit'iiiitic nu'etnig of the Zoological 
Socic'tv tMi \<ot'mbir .'s IMr -^tiiue ve.iis tlii'sc* mutters 
hiive foiiiU'if tlie ‘-ubjfct of \tiv p.iiuiil .uid uiethcKli- 
eal siudc bv Ml Ivdeai (diaiut*, .nul tin- summer he 
COiltiivt'tl, aftei an < labor.ilelv woiUed out [ilatly to 
sunun.irisr his n suits with llu nd ot a kl iieiualx')- 
giapiiei L.uefulh < oiu eab'tl vvillim i "lu i(ei i>f leaves 
.iiul bracken llnlieito u has lu < n tlu* .u'm pled be- 
lief that the I ui koo deposited her egp ii|M>n the ground 
and tlu'ii loiuivc'd it to the iiesi cd lu'i dupe iii hc'i 
1)1 ak. d'bis bhii showed ileulv enough ill. it. .<s a 
mattei of fact, the bud lavs tiu* egg w ithm ilu* uesi. 
u hie b, at anv mle iii tlu* i ase «*f meadow -pipit s lu st-, 
she* le, eves tail loll most, apparc'Utlv to avoid displ.u ing 
tlu* “tun ” made* bv tlu* owners of tlu* nest As she 
le.ives sho lakes in her hi'ak oiw of tlu* eggs of the 
pipit, .md pres, iitlv <‘.itv it riu “planing” down 
of tlu* luckoo fiom a high tre<*, .ind tlu* alighting 
within a few feet ol the lu'sl, were mo*^l realisticalh 
shown. But the most wondeiful of the whole ^erie.s 
of [)ii lutes vv'eic* those* vvliiib sliowc'd tlu* voting 
cu.koo, tlu.ugh but two divs old, blind, ,md nakcMt 
making llu* most ijeici mined ellorts to raise* its fosier- 
brolhets on to its back and up ovc'i the edge of ihd 
nc'sl, ibiiisiing its le.m limbs backwards to asSUie 
itsc*lf bv llu* sense ol touch whether its ^•llorts Itad 
sLiecei-cled d'heic* w.is sonu'thmg indesi rileiblv dia- 
bolical and homble about the wboli* ol tlu* proc^ced- 
ings 'I'lu* liist attempt f. tiled, the downv , stiuggling 
bodv c>f tlu* (Ustliug to lx* ejc'ited being s.aved from 
hilling over the edge* of tlx* lU'sl bv a pioje. ling twig. 
At IhU juiutuie the* fosier-moilu r rc'lurneil ,111(1, uncon- 
cernedlv f(*i*(lmg both b(*r own voungsler, gasjung on 
the rim of tlx* nest, and tbe voung mu koo. took both 
and bioiKlt'd them. No soom r bad she* h ft tlu'm ft:»r 
more food than the vvoik ol eviction tiegan afo'slg and 
this lime was acMxiiplished successfully Immediately 
.iftcT the onlv lein. lining rival was als.^ (brown cmt. 

\l a inec’hng of the Ro\a! Statistical Societv on 

Novimbei 15, Si, R. lleiuy R. w deUveic*cl Ins second 
piesidc*nllal addre-ss, taking as lus subjec-i “'Ihe IVo- 
grcss ol iXgric'ultui e. ” He* poinlc-d out that the totiil 
land arc*a of Gieal Britain is now 5(0, million acTCS, 
and of the 5.?^ million acre s c ap.dde of productive use* 
about c)o i)eV ec'ni. i. so utilised in a grc'ater or less 
degree. This aiea is not capable of any material 
extension. 'Ihe propnrluxi of arable land was 58 per 
c'c-nt. in iSbo 7k, and is now 48 peu cent., but the 

prevalc'nl bc-licf th.it the* output of British agriculture 
has declined overlooks the f.aci that (he sm.aller arable 
.irc'a may, if devoted to other crops, produce a greater 
amount of food tlum tho largc*r. .Bv substituting 
polatcH's for wheat, lor instance, one-lifth tlu* are.a 
would give' .ibout as much focxl. Fruit .md vi g.'tables 
have alsol.iigeh n jil.u'ed f.irm cro()s, while tlu- exten- 
sion of cull ivatioii uncler glass has result'd in a great 
incr< asc of exit put pc-r acie. As legards Iivrsioc'k, com- 
p.'uing the* ten veais i8t>o yh with loijwi, thertJ has 

been a net gain <»I about 750,000 beisis. lliere has 

also been a progressive and substantial inc'reasc in milk 
prfnlucl ion y during the past fifty years, the milking 
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ht rcl hnvin}4 UKrCMscd h\' 32 per cent., while tlie 
};<'r < o\v h,!> aUo b* ' n ^rernlv incM At tin. 

<iii[break wt wai a larger ijuantiU of food wa'* lx 
pioduM'd tlian at anv j/Mviou'^ jxaiod. .nLirinj4 th'* 
war lie II wa-, a s» tba( l< 111 lo<xi inoduition, ihr 
ainnunt cf i4n-al taod lx in^ iiu h* is'xl, bin olle-r kinds 
ot lotxi Ixan^ niaikedlv n diK i d. \\ bt ihcr tin pr<-- ! 
w rtf staiidaid of total oulj)Ul lias bn 11 ri;4ained n 
rcj^auii'd as doiilithd, but sik li laits as aje ateC'sMbh' 
{X)int to iln loniliision that tin oiili)ot i)l food lias 
bn n iiKM .ntd liuleid, lla- a;nu iiliiii d 1 md <•! tin 
(ouriiiv Is ( apabb (if ]iMK.in(inp nnitc fond for on .i 
lar^i pioporlion ol ii ihc oniput n undoubudK 
lanientabb di la a n( 

“SiAii Aid and till ( aiinei ” totin-> th(' subj4«t 
<)f .jii intM'siin;.^ p ip' r i onti iViiitad bv .Mi S I . 
Ik'nsiisan (o the h t>t Inn^lillv iKt'viciv lor S<pUanb<r 
last. \I llie < lid of till' wai a;:^ri( nit lire was it tin* 
•tuinmTt ol f\]x(ialioip ,ind the niaihiints n'qniiod 
for llif* bip, ()ov( lopmont foreshadow ed b\ tin* I’niin* 
^IinlsteI was piaiinallv ass« inbli d. 1 lie passinj.j ol 
the \i'i iculi ural A( t left the f.itiueis inub r ciitain 
obligations to the State and to his cinplovM's, and in 
reieipf <«( pnat'anlees to enable him to face foieimi 
ci>inpel it Ion in w In at md ^.tals. '1 he fteiieial polii v 
of the MlnisLer ot .\;^ru nlliit e was to fuitlier the 
development of reseanh, to proti'cL the industiy from 
diseases, to organise the' ajpi irnltnre of each county, 
and at the s.nne time to makii londilions as fiee as 
possible to cm oni ij.te (filei prise. Hut tlie Agricul- 
tural All is now* in largi' part npi.dcd, and th<‘ 
farmers* jmsition is not .m i-nviable one. Not onlv 
have all costs iiu leased, hut the fariiU'Cs have also 
to contend with tlu' grave diirHulibs introduced bv 
the Lal)oni Ihll and tie new* iiours of laboui . 
Farmers have a deep smse ol giu'vaiue against the 
Wagt's Hoaid, and the\ tend to lake up an altitude 
towards the farm lahonn r (hat will lead to wide- 
spread distill bailee througliout the luial area. It is 
of the ulmosi miportanc'e that f.arnn rs and labourers 
should me<*t 111 a sjin it of jnstiee and light endeavour, 
and should s( ek b\ eo-opi'i ation to fusi* into one the 
great agiiinlfnial interests of the countrv. The 
avtthor emu hides th.it “ to-dav the whole fabric of 
reconstriK I mn is m nuns,” whereas it pndiahlv would 
have hci n Ix ltir if the Agricultural Ait could have 
heim su^pi niled r.ither than desln^ved, for the Act 
lUcll w*.m tiasi'd on vound principles atid carried a 
promisr, not lor agritnllur*- alone, but for the whole 
comiti \ 

In a pajuT in the Oetoix'r :ssu<' of the Qnurtrrlv 
Jourtuil of I'Oti'siry Mr. 11. J, Denham directs atten- 
tion to rlu- tail that in cab ulating the limes of fall 
ot .seeds of tmest fr< es it has been the custom to neg- 
lect the resist am e of the air In the rase of small 
si'eds tliis leads to n^sulls much less than the actual 
time of fall, which is defer mined inainK bv what is 
known in plrvsics as the “ lermtii.'d ” or “limiting” 
velocity when llti' gravitat ional .acceleration is exactiv 
countcrhalauced by the air rf^s^stance. The seeds cx- 
txTimeiited on attained this velocity in the first three 
metres of fall, and the time taken to J0II the next 
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four int irt'N w.ts ohsurvpd. 1‘Or rortuin ‘^puck's of osh 
.md sumach the limiting velix'itv was 1-5 metres pof 
seinhd. for .1 maple i 25 metrics, while fora gre.il many 
spftu^ of pine .md led^ir it is nnh alfont 08 metre 
|M-r wr. f,nd Seed^ provided with .i ibin lamina fre- 
cju« ntlv spin in falling, ami lh» icntnlugai force 
biouglit into pl.iv llatten^ (he lamina mui increas. s 
the turn of fall. The bearing o\ tlu* limiting veloiitv 
on the di''p<*isal of sei ds is abv lon^, and further 
nsfuih IS d('>iral*lf in the inteiest^ of iorestrv. 

\Vi b.ivi* I'licivtd vol I, Nil. 1. issuf d oil Oifolx.i 
i-, ^,{ ib(‘ Hulbtin ol the Hill Museum, a newly 
instilulf'il maga/ine dmolid to la pidoptir.!, and <*dited 
b\ Mfssiv jvM(fv md 1. lib. ft (ill, it CM dil is due 
lo Ml. loiit \ lor fsrabli'hing this jouinai, and giving 
tlu* M'sniis ol -^iiiilii.s i.irrii'il out in bis juiv.'ifr museum 
.It Wbtbv 1'4 the ei) I oinologii ril wot Id It is only a 
wi'.illlu mm <'>r .1 public bodv that is 111 a position 
to aimm" lolbctions on IIk* ab (,iiii(il out b_\ Mr. 
joiiiv N(f ,ipob)g\ Is m I'lb d lor iliis jii.ictice, sine*; 
if M f»iii\ b\ nif .Ills id exItiU'ivc coliii lions that it 
is possdde to (ativ out M*staiili into m.mv (d tlie 
pi ol du I IS « ( HU ( I'll iiig 1 f pub tpi *'i a . \\ Ol k" 1 >11 ir lat ion 

and gi'ogi a)>lm'.'il distiibiihoii, lor rvampic, 1 v'cry 
ib'piiubiil upon .icciss lo l.'ugf numlxis ot spt I'lmeils. 

I be appi.u.mie of an addition to tlu i1m ad\ long 
list of I nioimdogical peiuxliiaU m.i\ «ans( i'\ilani;i- 
imn in ^oiiu* qn.iin^s, but it imot bt poinUil out 
fh.it most of tlu f Msting jonin.ds w Im h usually 
;uiepi p,ip« rs oil kepidopU i i are gii*atl\ taxed for 
spacr*, ami file high ( o--i ol pnblKMlmn has entaib'd 
an iiH'vil.dde nduction in tluir page>, I'lu’ sample 
is^ue Ixloie us Is ib'.iih ]>i mieil and fully illus- 
tr.ifed l>v iwintx-foni liall-loiu* i>l,n ( •-. Intemliiig sub- 
sci il)er> to this inag.i/uie should ( ommnmcaie witfi 
Mr. (I. 'Jall'oi, iniator, (he Jlill Museum, Willev', 
^uir<‘\. 1 he I'ditois will be glad to lu ar trom any 

soeielies 01 insiiiuiions de'-inng to e \i li.nigi' liu'ir ]>ub- 
lie.itions. The subsi i ][>t 1011 prur* is yw. pi i annum 
jiost fr< e. 

Mu. Hah K \ W’hms disitibes in ,Srif*a( c (vol. 54, 
n new and innieslmg meihoil ot tracing the 
coursi' of a gieat e.u thqinkc-i ilL by photography trom 
an aeroplane. One ol the most im]K>itant lifts is 
I that of San Andreas, along wlmh (he ('alilornian 
e.irlhquake ot loori oiigimited. It lias becai traced 
lor a distanci' ol ;ibonl oon miles, fiom llumboldt 
County in northern Caliloiiiia to tlu* Molmvc Desert 
in the ^oulh of tlu* same .St.ite. The lault is an 
.uicient one, and has bem ilu^ siene of innumerable 
movements which have given rise lo pronounced topo- 
graphic featuM*". .Mr. W’illisS jdioiographic survey 
was i.urud out during flights Irom .San Francisco 
to Los Angeles and back, over a distance of about 
400 uiib'S. In, the norlhein part, where rainfall is 
abundant and erosion ellici^nt, there ts not much to 
he sc'en after fifteen years. b'.n tlrer south (he rift 
Criu be traced bv (he lineai .irrangi nu*nt, sometimes* 
for >5 miK*s, of nunurous landslble scars and small 
ponds. When it enters the d4‘sert country, in which 
ih^. aridity of the climate limits erosion, the Signs 
o,f the, rih become moro apd tontinUout. 
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FfCMTJ an altitude of 12,000 ft. it ci>uld be plainl\ seen j 
like a large empty irrigation canal, stretciung awav ' 
for ten miles to the soutli until it was hv^i in the i 
dust ha/e. Indeed, si> jK'imanent are tlu' dis- 
location featiiies in the dissert t't'gions ih.o llh)se 
produt'od during tlu* tatihcjuaUe o( 1S57 are still 
plainl) \isihle. Mr. Willis thus u*nehutt's that the 
am>[>laiie c.m he used with advantage as a nit .ans of 
ra[)id geological ret oiinaissaiu e m mapping larg<‘ struc- 
tural f'-atuies. 

i 

In an artu le 011 i udder iU'essures and \iiship R , 

/tin-gon cm; g of W.xi'infxr 11 it is jiointed out that cmr I 
infoimUion as to (lie ailual torees operating on a 1 
ship w la 11 its rudder is in use is e\lreineh limited 
and iiid( limte. In light strut tiites sucli as those ol 
air^'liips if is thtTefora- lUtessntv to allow a m<M(‘ 
grneioLis iat'ior of sah‘l\ loi the sliuctuial poitinos 
width h.t\<‘ to withstand these jon i s than lor aiu 
otliM portion of tlie siruclure the straining at'tion ol ; 
width is mort“ dt'limli iv known It is possihk' to 
.iirin..,e the weights in an aiishii) lelahct* to the 
huc>vant \ , so that the shoaling (on'es and hending ' 
momt'iils njx rating on the strut line as a whole nia\ 
he lerlufid to \eiv small amouiils If, howevei, mnn 
f'dirieiii ( 011(1 ol IS nqulied, and esp,a i.dl\ foi mo\.- 
nuails m the hoii/ontal plane, laigei loicts tin llu' 
strueture are iiuohid, aiul tlu fi, lining must of 
ntTtssiiv lie stronger It is liom altships that mort' 
definite infoimalion .is to ihe .icinal piessuros on 
ruddet s aiul other control surl.nis (.ni he ohiained, 


siiict* (ht‘ actu^il pressurt' .u v.irions jHitnts Can be 
intN'isuietl siniult .mcinislv without nuirli diffic'ulty. 
(eil.on inionnai iwMi on this point h »s .di<,'id\ hucp 
oht. lined, hill has not \.[ ht'en pnhhsh.tl. 

i\ till' f)t'(ol)( I issue of tile Jouii) d i‘l llie ( hcmiCJlI 
^otieic Ihof. J \ < (»lhe .mti Miss \ R, ,||v dt'st riU' 

the ])i e])ai alion ol .1 new t^pr ol io(hne loiiipound. 
lhis Vs oht.unetl h\ ilie attu>n t»l lodme on ihc hariuin 
s.ilt of di.ici 1 1 l.K ( toix . .111(1 ijipe VI s to (oiuiiM lodint' 
U1 tin ting. I h< joimnia .itliihulid to dn i oi ijiound 

IS 

I 

('ll .-t t) ( M ( n 

: I 

1 1 ()-(. ( 0 

tj) 

On sv,luii<.ii in w.itei the iodine ativm 1 do s vip the 
tlemeiils tt| w lilt .ind h* ( omes <.jmik|ni \ il< n( 

i 111 legate id (licet I,” l)N K W | iviflg- 

slone, whwh IS shoitU to h, puhlolHd lo (h< OxItH'd 

i ni\(rsii\ I’ii,s, .linis at going ,n j,], , ,,l ihe debt 

of 1 ho w t>i Id to ( ii (M I < m \ 1 1 ions i e 1 |ui > o| 1 h( spirit 
and inltlleil, and o| whu ma\ sid! hr li.oiied from 
her. llu ch.ijilei s most hk» l\ to appt d toM,u!eisOf 
XviiMU' .lit Ihologc . b\ Piol l)'\iii \\ . I iiojnpson, 
Malliein.'itit s and Aslioii(>m\, h\ Sii Ihoiii.i-, lleath, 
^le(||(ine, b\ I)i. (' ‘^ingii, and IMnlosopjo, h\ IVof. 
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Our Astronomical Column. 


d'm- laoNij) MuKiif Snow ! 10 Mr W . 1 1 Denning 
I'oelds that (Ills (IlspKu ])lO\td l.ither ,1 fts hit' one 
ihi )e.ar, and (h.il ci rv few ol tlu nu leors wi'ie st'eii 
Miss \. (iiMce ('ook, of Sl(»w in.irkef, w.itehed the sky 
for 7^^ liouis on tlie \cr\ i leai , fiosty morning (A 
Nov< inher ti, and leeognised si\- la.t»nids out ul a 
total numher of (v\enl\-five meteors seen. 1 he radiant 
point v\as m tlu* usu.al [lositmii at 150-pjj'^, Several 
other oliservers maintained a vigilant wattli on tlu^ 
same daft', hut saw ver\ f( w Leonids, flunigh some 
hiiliitinf ohj( els wire letoided from the minor show ei s 
of, ihr period. 'I h('re wen' radiant points in 'I'auius, 
.\urlga, C'aiuer, and I'lsa Major. 

A N'lwv^ St caa sTin\ TO lv\ni \in (iiomx.um 
Lijmatu ( HAN( a-.s. — - 1 )r. Ilaiknv Sh.ipit \ i't>nti ibufi s 
A pa|X‘r (xi (Ills sufijev ( to the lomiial oj ( 'n’oJoiiv , 
u>l. \o n. fie has latelv In’en ohseiving Iht' 

-eventy vaii.il>Ie stirs in or near tlie Orion nebula, 
inding th.n ihe\' helt>ng to various sjx'ciral typr-s, 
ind tliat their light-curve's are ^iccijliar, showing no 
ygular ]>erirKlicitv, no (‘xtteme rangt' of variation, and 
lUlr- resemblance to other known lighl-i in ves. He sup- 
>os('s flint th(' ( hanges arc due (o collision or friction 
■v’lfh th(' nt'huloslty. He then notes that tlu' motion 
>f the sun is nenriv straight awcav from the nebula, 
mcl that, assuming the cfi.slance .as 600 light-years, the 
am was in its nraghbourhood some r),(KX),«)oo years 
igo, in which cast' n variation tvf from jo to <So ptT 
euf. (Tf the total light and lie.it mav re.idllv have 
t»ken place, more than enough to explain aiiv of the ’ 
hanges postulated by gcologist.s. He makes the i 
urther mterestirtg notes that long-exposure spectro-, 
[Cams with the i:^ector show the bright Hrt^s, 
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ol hvdiogen, nehiilium, lu hum, t.iihon, ,iiid miiogen; 
and th.il they also show a hunt (ominnoii- '•pi 1 (rum 
111 .ill p.trls of the jieluila Ihis List (.n 1 m.ikts the 
tlilferenee fioiil tlu- spcvai.t o| the -^j>iial m hula out' of 
cl« gi ee I at lu'r than ol kind 

S I ( ' 1 1 \i (M.U'S. I la I e li.iv « lx I II r \i < iisiv e addi- 
tions to puhlislu il < at.ilogiu s in niini months, 
(iiet'iuviih tal.ihkgues tov(i llu' /one c| y- N, di'el., 
ami also tile 1101 tlu I n ciia umpi »lar leguxi lie Astro- 
nomer Kov.il ronti ihuled a p.ip( i to lie iiu fling of 
lln‘ K..'\,X. on \ovemlxr 11, ck ahng with ilu proiKT 
motions t>f the laitei lat.dogue Me vlufWid tliat 
Drift I was \<i\ sliongh induafid, whilt' Drift II. 
tonld he tiaiMl, hnt w.is nun Ji 1 * t onspu nous, ay 

its apex w.i'^. inH f.ir dist.mi foMii t]u‘ I'gioii v>f the 
catalogue, dlu ( api Dhsejvaloiv h.ts issucvl .1 eata* 
logue of lh(' st.us in llu Iku khiiul - 1 I ough hs|, vvliit'h 
was di.iw'ii up with llu‘ ide.i of voveilng the -k\ with 
a faiilv iiniloim nelwoik td st.us the nl a es ol wliieh 
w ert to he wt'll def»rmin(<l. Loth (itMuwiilt and 
(Dpi' observations inditate a sni prisinglv laigt t'Or- 
leetitui to the equinox pi(viousl\ tmpiovfd; this 
eorHCtion has not \»t been Inlioduva’d into th< (jreeli- 
vvieh talaloguts, hut the ('ape < .it.ilogm .ai fpls the 
v.'iIih' o o^Xs , d< dui'ed from ohsi rvat n xis ol tie' sun, 
Meirurv, and Vh*nus 'I’he tausv ol llie v re mi non is 
oiiscure ; sonu' part of il ma\ he due to the mlioduc- 
lion of the frava lling-w iia.* method of olofiiiug (lansits. 

Washington Dhservafoiv has ,t!so puhllshiil a < ata- 
logue of tund.jmeiilal ,iii<! /odiae.il si.n s It is par- 
ticulailv desirahk' to liuve ihe kilter w<ll observed, 
.since ihev arc employed lo lix the positions of the 
hioon attd planets. 
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British Research on Tides. 


l‘ rt'vf'iit \( <ir^ tidnl fo^^Mr^ll in thi'. tountrv !i.»s 
rcsiiim(l (ho \i^()ur which ir show od* durinj^ tho 
fruitful M'.trs of Sir < loorjoo D.irwiii’s work nnd iii- 
tluonrf' Aiiiono onui.il hodios, (ho \<ln)ir:dlv nnd 
C>rdtt<uio»‘ Sufvoy ha\o shtOvvn rrunwod aotlsily in 
j)roinotIn^ tidal ohscr\ .itlon and roso.uch; l)ut (ho 
to\i\.d is porli.'ips most ( loso!\ linko] witli (fa- in- 
torost shown in tidal prohlonts hv Mr. I. 'I'avlor 

and b\ fVof J. Proud in an. Tlio former lias made 
sovoral lirilliaiu in( orsions into tho held ot tidal 
research, and h.as sol\,d some ir'nj)ortant out- 
standing oiol)Ienis. Ills w oi k on llu- tidrd dis- 
sipation of in tlw Irish Soa has al- 

r<\ad\ Insoiiod olhor worlois to resaarchos of a 
snnilar kind Rotantlv lio lias pnlilished a solu- 
tion of flit piohk'fn of (id('s on a rotatinj^ re(‘tan;.^idar 
hnsin, 1 sultjia ( which had foiled tho altoni|)ts of 
mans fonnoi worloas, in(ludinu tho lato lord Ra\- 
leij:#!) ; ^also. I>c .m (dot^ant iiu (‘si io.ii if,n of tho wavers ' 
in a taiM'inuj < h.uinol willi a sloping b«‘d, ho has 
latoh oxplainod Iho spc'chd tidal foatiirrs in tho 
BrisUd ('haiiiK'l. 

rr(‘od,in('o work of this kind is ossentl.tl to ih(‘ , 
proj^fross of tidal theory, but not less necessaiw Is 
s\ stomal i(' woik on tho immc'diato ■ -a(ti( d > 
of tidal anahsis and priHltrlion. dli(‘ ostahlishmont 
of a ronto- where scab work' is <',arriod on is duo 
printrarilw to the second-named mathematician. ■ 
Prof. Pioudinan, hacicod f>v the University of 
Ui\orpook the docks and sliippinj^ interests in 
lhat city, and later by the T)epartment of Scienlifn' 
and fndustrial Resrarch. d'he seccaid annual ^ 
re|)ort of tho Tidal Institut(‘ of the University of 
Liverpool has just hi'c n issu< d, and describes the 
work ( omplotod or lio^un, under lh(‘ dirortion of > 
Prof. Proiidman, during; th(‘ past vcsai .\ fcdlor ! 
aerouiit of sornr* of tho wotk is (onlainod in the 
report of iIk' British \ssorlalion f'ommittee appointed 
“t(r assist work on the tides”; .(his report is 

drawn up hv Dr. Doodson, who is (he secre- 
tary both of this ('ommittoo and of .the Tidal ' 

Instiluto. 

The main [larl of tho voar’s work has consisted in ' 
the anal\ as of tidal obsoiw atioiis, partly from a ! 

laverpool ti(U'-f^auj^e, but chiefl) from the Newdyn | 
ftau^e. Newivn is one of llu' four new tidal stations ■ 
Instituted hv the Ordnaiua’ Survev The analysis in- ! 
dieatos th.it tho errois nanainin^f in tho prodi('tions ‘ 
made h\ former nu'tliods of harmonic analysis may . 
amount mote tli.m a foot, ap.art from the errors 


iirisinj^ fi<»m (h<> u'^o <>f prt'dalin^ machines. A^^ut 
half of the error m.i\ bo duo to tiio inadequate treat- 
ment of shallow -w atiu ^llocls, while’ the rest is duo 
to tidal lonstituonis not ini lud' cl m Nir (jeort^o liar- 
win’s s( tiodulo A r(‘-ov.miinalion ol the astronomical 
and (hn.amiial itu-orv oi ilo’ tides lias .ilso been made 
b\ Dr. Dood'^on, wlu' lias l.miul a number of term^ 
Iar).^a* oiiuui^li to dorti.ind c orisitliM ;iiion wiiich are 
absent from the iiarwuiian s(.hodule 

'1 he shaliow-waler etfects have been isolated by 
su<(.essivi‘ elimination of known or dei(‘rmined astro- 
nomical (oiistiiuenU. d lie\ ^how themselves, as 
theoiv indt(<Ur'>, in the inirudurlmu of components 
ha\inj4 jieriod>^ a half, a third, a (.juaiier, and so on, 
of the prunaiv t'^ironomiv al (omp<n(Mits mainlv, of 
com so, ol tlif semidiurnal comi)onetU. Partly on a 
basis of iheoiv, .uid {>atil\ a^ a result of experience 
with the Niewlvn reiotds, Dr. Doodson has formulated 
.» rule ( oiiuectmj,; liu amplitude .mcl i)hase ot these 
s<M'<nid.ir\ I otiviiinc Ills wjtli the l(>•'UU.mt scanidiurnal 
tide on viiu dav . '1 he rule is ih il the sliallow'-water 

consiiluciii (d IreqiK'iuv jn in w p Is |»! oportional 
in ani|duude to ill*- ( orn spending component in tlie 
nth powc‘r of till’ M’sullaiii semidiuin.ii tub', while tho 
pliases of tliesi iw*) (omjjoiic'iUs ciiiler b\ .m amount 
( h.ii a< ter is(i( (like th(’ tai lot ot prcipia lion.ilil) in 
•imjclitude) ot the st.ilion .ind ol the valm.- ot a. This 
rule is valuabk’ hcM.iusr its commercial applic.ition is 
easv ; corp’i tioii t.iblev for thi' purpose' an* readily 
prc’paied, since the loneciion-. aie t unci ions mereh 
of the time and h(‘e...,ht of the v(>mi(limnal tide’ on any 
j^iven dav . 

Muidi .itlention ha- been paid to improvc’d methods 
of tid.d an. ilvsi- .md ot prc'da lion In the use of tlie 
resu’ts of siu h arirdvsis. ( 'omputai loiial nVdliods are 
favoured ,is .i^.unst mechanic al uu 11 i<k 1 s; a lest of 
th(' ac ( urai \ oi the 1 ide-jti'edii 1 me m.ii bines used b> 
th(‘ .\dmiralt\ and thi' Indi.i ()ili(e has indicated 
some sc'rious c-tiors in thc'ii ii’sults. .uid it is con- 
cluded thiit the labour of tcMdine tlic’ curves alfonJc'd 
hv the niacliines, with anv prcaeiuo to .'iccuraiv, is 
comfiaiable witli the' labour of diriat computation! 
while the vaku-of tlu‘ results m-c .itc i in the bitter 
case • 

'Die discussion li.i- s(. f.ir b''c>n (’online cl to the 
tides of short period, and these sull piescair rivanv 
unsolved piobli’ins The lonj.;-pi't iod tides and the 
mi’leorolo^ical (dlocts also afford an importimt fieUl 
for research, which has vet to en;.;.i^c' the attention 
of thi‘ committee and institute. ' ^ 


The Influence of Eg:ypt on 

A 'J a me ( 1 111^ of the Roval Anthropolof’icnl Institute 
lield on 0 ('tc>ber -’5, Dr W II. K. Rivers, 
president, m the chair. Mi' P. V. McIIwiaiili read a 
paper cm 1 he IntlueiiM’ of K>:[vpl on African Death 
Ceromomi s ” lb' said that tliero was strong evi- : 
dence of l''gvj)ii;ui intlm’iui* in nunUmn ,\frica, par- ‘ 
tioularly In ihc' ngion s(niih .md west of the Sahara, 

In W'est Afric.i and the C'ongo preservation of the 
dead had a w idi' disii ilmtioii. The melhixls emploved . 
included desiccation .and pu'ssuie, frequentlv asslstc'd 
hv preservatives, such ashomw, palm-wine, salt, nnd ■ 
spici's. Not onlv were ilusi> methods strikingly simi- 
lar to those piactisc'd In I'gvpt, but there W'ere also 
resemblances in arbitiar) clci.uU, such as the plugging ■ 
of tlic nostrils, sewing up -i'he opening in the body, 
placing plates over the mouth and c^es, and. | 
wrapping the corpse in bandagctS, c^t^ually impor^ji^ j," 
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African Death Ceremonies. 

was the limitation of the- pi esca v .allon of the bodv 
to chiefs, .Muinmifu ition laid a slow growth in 
Eg>pt under favourable elim.nit ('onditions, but i' 
was highh improbable tival similar melliods should 
h;ive liocm evolved in tiie hunvld atmosplii’ie of tropica! 
Africa. 

Colhiis and anlhroiromorphic' kgures c/ccur wide!} 
on the (luine.i Uo.ist and m the Uongo, and are rar< 
in East Africa, CVdl'ins ari' usuallv the prerogative 
of chiefs, and iTri'ii occur in conjunction with sonw 
method of pn’servalion of the hmlv, ,\inong tlv 
Baeule of the Ivorv ('oast a rejvrc’sentalion of th' 
deceased is portraved on llic cover of th(‘ cofifin, 
feature highlv suggestive of EgNjit. ;\nlhroponiorphl 
figures are employed in a varietv of ways in m^gjee 
^apd religious ceremonie^, and in a few cases. are use< 
of tjhe' was ii 



November 24 , 1^2 1] , NATURE 


^ypt. It is probable that the erectivin of a repre- 
rntatioil of the decea^^etl o\er his <<rave belongs to 
tie jHwne complex. 

' The cunnilalive e\idence of muniniifie.ition, codins, 
Vld anthropomorphic figuros m\es ‘strong support to 
he belief that the rosemhl Jru(‘S hetueen Anciont 
and Modern ,\frica .ire due to transmission of 
ailtiire. I ‘5 this transmission of cultiirt' the result of 
lirert influence from hgy{)t to Africa (or t/cc Tf-rsa), 
jr is it due to the (omniun ance‘'tr\ Vmient 

Egyptians and Modern ilamites'-^ d'hi> last possibilitx 
unten.thl<‘. since the histor\ of mummifu alion can 
be traced from its beginning in Kg\pt, w h(‘reas in 
^\frica if aj)pears to oidironh In a faith de\fl<)ped 
^tate 'Phis fiiriher pns IikI<‘s ilu- ]H)ssil)i!iiv of 
, Aft jean inllueiiic on hg\pt, leasing as the onK solu- 
tion that wnioiis Egyptian practices \\ere transmitted 
to Africa, where they lia\c survived, in a mote or less 
degraded form, until tlie presiait da\ 

' Why do tliese survivals occur in distant parts of 
;the Continent rather than in th(> north and east'' 
Two h}pothcses an' possible (i) 1 !jat elements of 
lEgvptian culture were tran^miitrd to xarious parts 
of .Africa by land, but sur\i\e onh in aieas where 
' ])astoral p(‘o()Ies have nc)t ixaietrated ; ( 2 ) (luit sea- 
farers established a rentio of EgNjiliaii civilisation 
an the Cuinea Coast, wlamce their intlucnce spread 
inland with ever-lessening intensitv. 

Ihe pr('sen( (' in East .Vfriia of a few is'oIat<*d in- 
-,fafic<'s of the praUiMS under <. onsirlcration suj)poifs 
the first h\j)olhesis. On the other h.itid, tla* evidence 
of Egyptian livilisation In West Africa laisos the 
j>ossibiht\ ot a sctth'inent on the I'oast itsclj jt is 
probable that nuu Ii of the (uliure of iho Canary 
Islands was of lvg\plian origin, and the islands mav 
ha\i' s'ervixl ns a icise for No}agis further south 

In opening (he discussion which hdlowed the read- 
ing of Ihc' pa[iei tlu' president said th.it the gueslion 
iinoKed Ihrc'e distinct i>iohlems (it W'as theic' an\ 
lelalion hc'lwec'n hiiiial customs in West .Alrica and 
those' of Aucii nt I'.gvjit-' ( 2 ) l^id the innueiue pene- 
tr;’*" by land c*r sc a. .ind whv weie these customs 
al)s",)t from the greater part of Atiica''' (M ^V'h.ll 
was the date oi the movceiieuts' h\ which ihc'V w<‘M‘ 
mlroduced/ Miss Murray said th.ii regarding ilie 
evidc'nct' from the* c hrcanulogical, raihc'r th.nn from 
the geograpliic'al, [»oin( of \ie\\, shc' re guiVed lurthei 
proof of connection. Similaritv was no proof. For 
insianc'c, the cerc-monial of ro\ai funer.als in fliis 
country had lu'en identical in mam points with (hat of 
the royal funerals of .Xncient Eg\pt; but it did not 
follow’ that the\' were connected The ivpes of 
Tnuminificat ion citc'd belonged (o the earliest times 
Prof. Elliot Smitli pointed out that th<- customs 
<dfed by the author, so f.ir from being earlv in date, 
helongc'd to a small group of dynasties of the late 
Empire, ranging nnainly from the nineteenth to the 
tW’enty-seconcl dvn.isties. This gave the e.arliest date 
for the diffusion oh these customs. They had spread 
by land across the Continent .and down the Niger; 
but tliere w’as definite evidence of a later diffusion 
hv sea in the sixth century b.c. The distribution 
should be compared with the occurrence of gold. Mr 
Peake s.iicl that thc-se customs must have* been intro- 
duced at an earlv date, .and clearlv were nc>t in- 
digenous, as clim.atic conditions were not favourable 
to the independent develojiment of mummification. 
The distribution w’as probably due, not to the 
occurrence of gold, but to the fact that an incoming 
people, arriving from the grasslands, would follow the 
line of least resistance along the open glades of tho 
forest and the river valley.s. 

Mr. iTotid^y suggested that the use of the coffin 
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might be due to European influence', wlule the distru 
bution was due not (u gold- thc're was no forest gold 
l>u( to the fact (hat (lu'se (U''toms lual been re- 
ported bv travcdleis who had l»)ll.)Wed the beaten 
track. Euitfiei, vv.i's ih»-c'e not nuirr icwson to be- 
lie\e th.rt tlu*s«‘ customs had been inlioduc'ed iitfO 
Eg\p( from .Xfric'a r.illua th.m ra, c rci.oj? Or. 
Stannus said that tlu' custom of plugging tli*' )u><trils 
of a coipse, on which stres< liad l)»‘en laid, was wide- 
spread in \friea, .md was interuhcl to acicsr du’ rapid 
setting in of dc'c ompo'.jlt ion through the ag< nrv of 
flies. 


University and Educational Intelligence. 

Ihnsioi I’lof lovc'd.cv, priiK ijr d id Cniversitv 
(Avilc'gc*, Soulhamplon, .md foimcrlv plofl's^o^ of 
philosivphv’ .It \cms(tong Colh'gc, Now c as( le-upon- 
Tmh', h:is been appoinlicl \ u'o-ehancc'llot ot the* Cpi- 
vrisiu in sue r-ession l<* Sit Is.mihatcl Cwin, lecenlK 
t c'l irecl 

f'AMBkiiH.r Mr W' E If Eeiwlck, Cni\rrslt\ 
lectuoT m mrcthem.ilus ai I.ec'ds [ niversifv, has been 
elec'tecl to a h’llowsbip ,it (d.ire ('ollegc, 

'riic' list of those who votc'd last monih '»n the 
position of women at C'amhridge h.is now hoc'n piib- 
hshc'd. It shows a stiong majoiitv among the 
ch'nts in favom of (he <omj>fomisn sc hcanc', \s had 
bec'n gc'iietallv surmlsc'd, (his scheme was thrown 
out h\ (he non-resident votc'r 

T.F.rns. --Ml JC ('. \\ illi.ims has Ix'cn sc'lectc'd for 
the jxist of rc'soarc It clieinisi to th<> joint Hen/ole 
Rosc'arch ( 'oinmit tec* of (he Cniveisitv and the 
National Een/o|c XsscH'i.ition, .md lie was ofliciallv 
appointc'd hv th* c ouncdl on Novc'inher 1(1 last Mr.‘ 
Williams graduated in I<)t4 ,it thc' Cniveisitv of Man- 
chester with fifsUcd.iss honours in llte Si Iwiol of 
Chemisirv Ih w.ts .avv.uded lire Mercer aiul O.alton 
rc'scarch scholaiships for n si ucdi theses, ,ind i snc'cd.d 
Ihnvei'sitv jiri/c* lor physical chemisin l|is M.Sr. 
w.as gained hv resc.trcli. and l.itci he' was appointc'd 
rescnrch ch<*mist to Eritish lAyc's, jjrl . wlet* foi the 
]>ast four raid a half Years lie has hc'en c'lutaged, not 
onlv upon lahor.atorv rc'sc-arch. but also on largc'-srale 
work and .Kiministi ation, .is head fd the (1< partinent 
,at (lie l>allon \Aa»iks, HiKidersfic'ld, for tlie niamif.ae- 
(ure of intermediate |)fodnets Mr Williams’s w’Oik 
will ecaitrc at the Eniversitv of l.ec'ds in thi Depatt- 
ment of (^aal-g.ls and 1'iu‘l 1 ndnstries, when* lahcM'a- 
torv facilities arc* provided, but will also he canried •'lut 
so far ns mav h*' found dc'sirahk' on llie tdanls' c'n- 
gaged in hen/ole production and iahoraf 01 ic-s atlac'hed 
tlureto. 

Eon'iios. 'Phe Senate' h.is ,adoi)ted ,a la solution that 
the reecntlv crcctc'd inorganic .and [ihvsic.d chemistry 
lalicaralones at I mvc'isity (/ollege slioukl Imj named 
after (he- late- Sir William Rams.iv. 


Mr. Iv R. Wf-iiiiFiN has been .appointe'd direcloi 
of tlw' Mc'llon Institute' of Industiial l\c'se.irch, Eni- 
vc'isitv ol riltsbiirgli 

dm: Ilampsinrc' Field (dub and An lia'ologic al 
.S{H'ic-(v has organised a course of six public lectnies 
on topics of l(H.'d .trclueologic al !nt<*n'si whi'li are 
being delivc rc'd .at Southampton, d'wo lectuns Ii.ive 
ahc'adv been given, .and it is gratifving (o lean that 
the .altend.'uice has In each case be c'n bc'lween 450 
and 400, of whom nearlv aoo wen* |h’i sons who had 
obtained sc'rial tickel^. Wc' note* that (lie leeturers 
are giving their services free, and all the profits 
'made .will be devoted to publishing original rescnrch. 
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li is afjnounced that a cours<j of inshtruction will 
hi 111 tlk* 'iunniKi u\ at tin Olljcial Srrd 

leslin^ Station, Cnnihrid^f . '1 he (ovir^e will he 

liinii«'(l ''i kilo ;trt' (d) notuin,itcd hv seed 

ihiiis v\ liM iiit* ml tu i>tl( r 1 iij[>K)v iii< lU to s\h Ti 
nornine/'s in their own set d tesiin^ stations; f)i (b) ' 
t eeonmit nt!( rl 1)V iiniv < r sih«'s, .t^iu nltin .d ('<>)le^t's, I 
and i I isi 1 1 ut 101 1 ^ , t a (( ) .i(i| >1 o\ < d hv 1 ht' t DUtiidl t d the 
histiliilc. \n • \.uMin.ttUtn udl ht laid at ih** con- ! 
eliLsK'O of ih(‘ t'nii‘-e, .uai uitilitMlis will lx. issued tti j 
''t(jd< Ills k li<> ^,iiisf\ ih<“ ( x.uniMt fs i liL examination ! 
will also hi i)|M 11 to [>fa(lual si lal atiahsis \\ hr) havo ^ 
not atNiuhd ihc (i>Mro‘ of traimni^, Apphratioiis for j 
entrain I l.atns shoidd hr mule to thi (Mn. I OlCner, I 
OIVh i.d Slid It stun; Sl.t(u>ii, ( 'ainhrid^t', not latar ! 
than M iv 1 m \| 1 

Ltros I iiotisiu (‘ah nd ir for j Is ,1 t on ipacl i 

volumt' of sitiiie hoo |),nn s, coiit.ainin;^ pai titulars I 
v\hi(h pM'sprnuc studints of ilu' I'niMTsitv uonhl 
do will III Miiisiih. lasts ate j^ivin of the nnmhifs 
th< I iio'i'ilx ( oil) I, ('(tuiKil, S( tiatr, h'aiadtiis, 
jind ho, (ids of I'.u tilths, and tie* pi of* ssoi i.il and 
fi’ai lwnp si ,it n. lads folloie ot tie* dr-]4n es and 

tliphxn Is iMii!, rod h\- the rniv(*islt\. and m inivst 
<0'^es I s\ll,fhns I d the \\ oi k iMjiiiied is app( ndi d 
fruinnd ii'uios and extension lertnres ui also dralt 
'vifh, aid lanl ai counts .ui f»ivrn of thi* rviio),, (,f^ 
find I eup d, 1 1 K >n s affeilln^. thr various ft llov, ships, 
^('holai slops, (ud pi i/rs awatdrd h\ ihe rniversiiv 
A stimman is diveu of thr mimhi r of stiKl<*nts who 
aft('nd» (I uMiisi’s in de l'nivrisit\ dnnnj^ the last two 
sessions; for holh da\ and evenine sltidenls an iticriMse 
of alxMit ?o(. on lh( inni .>0 I'lf^nn s is i ecot dr d a snu 
indirntion (^f pi ogress inslifviuj^ thi* recent ajipr'aK for 
iiK rr asi d pi aids and donations 

'I'nt aiinoniu enii lit of (lir intnuled retiienuni (»l 
Sir* Philip Maeiiiis from ilu* Ihn liam<*nlai \ lepre- 
srntatioii of tin* I'niMrsitv of London .it tlie idosi 
of the jiiesent PathameiU has been leieived wiili 
niutli lepdTt Sir Philif) hns reprasonted ilu' I'niver- 
sitv 0} Lond<ai sincr* U)o(), and he has hra n in inti- 
mate tom h with it foi ufiw.iids of fifty \ears, h ,>m 
the time wlun if was a mr*r( examining, hod\ , liow- 
r’Vi’r distmpiiislied and set \ ira-ahh-, to llu*''prcsent dav, 
\vhr*n it is (omptised ol a f loseh* ro-orditia(i (l x.irietv 
of t(‘a( bine institmions and incor priraled colleges, vet 
still lackinpf t central home in which its activitirs 
os a I'SM Innp and r'Xaminine f>od\ can be more 
efticienlh com 1 ntratrd and administered. Sir Philiji 
will |t(^ much missed on his n'tirrment from Parlia- 1 
irunt, where his ii^reat Icnowled^e and experienei" of I 
all rducalion d mallei s were at the s('t vice r'lf the i 
TToi is<' and (d thos(‘ ont^Oidc'd in tin ir administration I 
and pti>m(>te>n I h* had hef'u an active member of { 
the SiliiHil Lo/u d for Load on. lull his most con- 
sfileiiouv s( 1 \ icr Ia\ in liis capai'ilv of din*( tor ot I 
(he tr < hneli'L'ic al ( xaminaLums of th<> and riuilds j 

of 1 oiidoii Insihnle, to which j>osilion he was ap- 1 
)>r)intr'd in iSSo. followed hv his sehclion In 1881 as } 
n mrmlx r ol tin Koval ('ommission on Tr-chnic.il j 
Kducafi'iii Til Ills former rap.uitv, h\ his wise ! 
measnies md nnfailiny sutnort, he ^reatlv stimulated 
(he drviloumrnf of teclmlr.il in-strnctirvn throiiffhoiil 
thf‘ Ihiilrd Kinpdom. arul as :i lesult of the hatter 
the rr'poi t of the Koval Commission < rented a deep 
and vvidesju'tad int« rest whirdi ultimatelv led to the I 
en.actment of ihr Lhl for Teehnieal Tusiructirm of 
1880, whiif) li.i'' harl sue]) hen«*11rent effects on our 
trade .md Induct rv Sir T*hilii> Magnus is a vv.arrn 
.advocate of m.mual Iraininp in all schools, and he 
IS no le;;s concerned tliat all ePTeient private schools 
shall reecivr official tccofjnition, bclieviiif^ that it is 1 
the only effective wav* of eft^urinj^ freedom and variety J 
of subject and method, 
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Calendar of Scientific Pioneers. 

November 24, 1864. Benjamin Sitliman died.— L 

limi professor <if <.hemistr\ .it V.ik', and the found 
.and rditor of (he J an Journal of St irnce a> I 
Ir/v, Silhman owed Ins reputation mainlv to his k - 
lines and wntinijs on i heniistrv and |4<'oloj:.<v . II - 
son, .dsi, Lenjamtn Siltirnan ( 1 S i o-.S:;), was h ^ 
sui ( e'-si If at \'ak* 

November 25, 1884. Adolphe Wilhelm Herman Kolbe 

died.— A pujiil of W'ohlar, and, in 18:; t, the* siiccesstM 
of Bunsen at M.irburf^, Kollie cfh eted the sv^thes|^ 
of aictii acid, the secimd 01 panic iom])omi(i lo h* 
(irodu- ed .iri ifii iallv , and had an important share m 
lh<’ (k’velopmeni of chemic.il theoiy. 

November 25, 1913. Sir Robert Stawell Ball died. 

Jut»odu(<-d to .isironomy by n-adiujd Mitidicdl’s “ Orfi ^ 
of Ifi'.iven,’’ Bali, in 1S74, hei ame Roval Astrononie: 
of Irflaiid, and ui i 8(),7 suei ceded Adams as Low'n- 
dean profi-ssor at ( ’.nnln'ir!;:^e. A most popular lei - 
luier and writer, lhall vv. is also a mathem.atii ian, and 
in inio published his ^rcat woi k on the llu'ory id 
screw s 

November 26, 1801. D^odat Guy Silvain Tancrdde 
Gratet de Dolomleu died. \n indef.itii^.ihle student of 
the vok.mic repioris of South Kurope, I‘)ol()mieu 
counlod ammip (ho [aoneers ol p^oloiyv, and his nnne 
IS p( I p( t n.itod hv the word dolonnh 
November 26, 1885. Thomas Andrews died. 

'Prainrd .is a phvsiii.m, Xndiows held the chair of 
chcmisirv in the (dneen’s ('ollopc, lb Ifast, where le* 
rallied nut tin fiseaiihts in plivsir.il (hi'inistrv vvdiich 
led to his import. m( diseoverv of the existence of a 
U'lliial linijteraime ;d)Ove which a pas cannot he cou 
vetted into .t liquid by jin'ssiiK* ilone 

November 26, 1896. Benjamin Apthorp Gould died. 

ihe foimder of the A ron(>n!h a 1 JourfiaJ, (jould did 
v.du.ihle work for the I nitial Si.ites (.‘oast Surv(*v, and 
orp.miscil (he Aipeiilme National OhsirvatoiV m 
('onloh.i. lb* vv.is one of the fust .isltonomers to use 
(he eauK'r.r .is an tnslrunK*nt of pn*(isinn. 

November 28, 1876. Karl Ernst von Baer died.; 

Olio of (ho pri'.itost Kussian n.d nralisl s, von B.aiT, in 
18 >7, discovereil fhi* mannn.di.tn ovum, .md bv hi> 
lat* r woik bei amo the founder of (omparativt 
ombr\olMp\ kor numv years bo was lihiarian (0 tht 
Impeii.rl Ai adeniv of Sr. Petirshmp 
November 28, 1914. Johann Wilhelm Hittorf died- 
,\ student under Phi<'k(‘t at Bonn. Hittorf, in i85;2, be- 
fame professor of chcmislr\ and plusii's in tlii 
Cni\<rsitv of Mmistor Ifo lonlrlbuled to the stU(L 
of sportriirn mnhsis .md elei 1 r'oK sis, ami in l8(>o 
diseoveiod the n.iinre of k. abode raivs. 

November 29, 1694. Marcello Malpighi died. 

M.dpiphr has heon (ailed tlie hrst of the histolopisfs 
A piuuei t in mic rosi opir anatoiuv, he was the first tw 
s('e capill.rrv eireukilion, .-md did important work on 
s*cit*llnp pl.mds and the anatomv of brain and veg( 
t.rble tissue Most of his lifi* was spent .at TTolopna. 

November 29, 1872. Mary Somerville died. — Th 

first nnt.ibie woman worker in scir'iicc in Orea 
Britain, Marv Soniervillo. in 18^], puhlislied lu 
"Mechanism of the Heavi'iis,” b.isod on tin* wrttinp 
of Laplace, who said that she was the only woma 
who understood his vvorlcs. 

November 30, 1603. William Gilbert died, 

Phvsician to Oiu'cn Fdizab(‘th, (dlbert is the father ( 
mn^neli< and eloetrlial seienee In ifoo, the year I' 
became president of the r'olh*^e of Physicians, h 
pul)lished his “ Dc Maj^nete . . tlie first ffre. 
physical work puhlished in Pm^iand. Of him Dryde 
remarked, "Gilbert shall live till loadstone cease t 
” F!. O. S. 
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Societies and Academies. 

; London. 

Society, Nocnnhcr 17 Proi. ( . S. sluirin^i- 
1, pr< “Iduit, in iIk' rhaii . P. A. MacMahon .uni 
P. I). MacMahon ; Tlu- dn^i^n ut rr[)»M(in^ pal- 
ais. I h<‘ ^tud\ and i lassilical ion ot upoaiini; pai- 
ns in '.[)rua‘ of two dinuTisionv i', loundt-d ipn)!! ilu' 
Dplost ^ooini-trioal foiins wliirh liapprn h) ba 10- 
atS d lu'sr arc I'inploud as l)<isps and art snb- 
nt'd to ''{H-t ifnai transfoi nialions whiili dejx nd ujxmi 
rtain tonl.KI systoins bt“l\\(cn tla' sides wiiith aie 
ront-'uL in lln- assnnbla^t . Repeats are of iln.'r 
iru-tH's lh<‘ block, the •snaK'd,'* and the ' an hl- 
daj^o." d'hta e is a fuitlu r hi oad dicnaa) into 
-rnial and abnotmal rejicals A tlieou of loin- 
vinentan repeats" is rstahlished. A ('ontoiii ran 
dr.i\Mi aioond e\ei\ noimal lepeal in an intinil* 
nnfx r ot wavs, siu'h that the area within tlu* rt>n- 
«ui . wtnrh do(‘s n(‘t beloiif^ to the repr'ai, is itst If .i 
j>eaf- d'he contour und< 1 s(Maifled conditions is 
s( If tile l>otindar\ ol a leiH ai, which is iherrdore a 
»i)ibinafion of tin orij^Inal rt peat and its rtnn|>le- 
yeiitan Ml. (1 1. Benni It linds tliai '«\ei\ 

n.uit ilati r.il li^un " is a iepr.it | W’ Nicholson 
])rohlrni in tin theoiy of teat coiidiation 1 hi* tnn- 
wi.itui-f' .11 am point in the external niediiim, .and 
lit rale of loss of hisif from ,a c\Iinder. tht' surl.xa^ ol 
ylntli Is m.ajntaimM, from some specilii d instant, at 

I ronst.int fcmpeialuri' foi all subsequent tiim*. is 
t-und foi am instant h\ the use of ,i oenfaalised loim 
ii the 1 b ssel- h ouner double inleL^i.'^h .\ sedation ran 

ne obtained in a similar \va^' w luai the lemjx r.atiii e 
nrnntained on the cwlindrical suifaie is not const mt 
(' H Pees ddit l!i( rm.il sli esses in sphei ienl 
'■hells c one I'nlric .ill\ la ,ncd. Ihiimal sin s>es in the 
eiateiial of ,1 furnare of approMiiiah' sphi ritad form 
tine to dillei enc c s of ft mm 1 ,1 tin .md thi' stresses due 
lt> pri'scuies on th( inside and tmlsldt' sui faces, m.o 
be txora'ssed in terms of the volume ol tin soluaicil 
"Uif ut tbrom;h .im ixiint tir if its ii(ii)io<,il 'The 
holt I'xohlem I .m he tt( itt d piaphii ilt\ I he m- 

II ■"t "f Stress due to sudebn tlianpes of timpei.Uun 
oi inside surface is dis( us'-ed R . \ Fisher '| ht‘ 
maliiemalu al foundations of lh(<a<'fical slalisti<s 

I he most efficient statistic Ii.is the hast standaid 
tlt\iation, th( elluaencv cd am otht i ^t.itistic js ilie 
'.'tlio of immlx r of ohset v ,af ions la united h\ the most 
t flicit nt to th.it requiied fiv stal islii und< 1 consid<a'at ion 
in cadti to obtain a v.iliieof thi same a'iuiacv 1 In' 
iMteiaoii id eonslstemw applied to .i method (d cslmi 1- 
iion is .1 s[H(ial casi- (d (aalerion td sulVaaeiaw , wlii<h 
[(■quiri^s that the sulfa ient statistic sh.all include lla' 
■'Mil lie 1 <d<'\ .mt infoim.ition piovididhv samjrli' Slatis- 
nc,s oht. lined h\ the mi'thod of m.tximum lilo-lihia k 1 
irt' alwavs suHuieni s(,^tisll^s 'Their st.mdard d«>\i,i- 
iit'n bt ini; easilv c .ik ul.tO-d , the (dliilcanv of am oihei 
'i.itistu of kn<>w n prob.dile faior m.iv be jound. 
t' F' White 'i'he dilfrariittii of plane elec t romaqnet n 
^\aves hv a [X rft'Ctly rcdf'ctin^ spdieie. 'fh* s<*ri<'s 
'olution Is tr.msformed intf) a fontour inti i;rjil alonj; 
■I j-sath »d stt epest d< scents," .md the v.ilue of this 
inte};r.tl is' cft'termined approxim.itelv . 'T’ht k'shIIs 
oblaintd .art; in aj^itenient with those oht. lined h\ 
rher workers. (?. \’ Raman .md (i. A. Sutherland 
1 he W'hisjx rinj; ( i.aliery phenomenon Obsei \ ,at jons 
uadt' in the Whispt'riii}; (hallery at St. T’, nil's C'.athe- 
h a! and in laboratorv 1 xpea inu'‘(Us show that Ra\- 
■i^h’s theorv of the phenomenon dtxs not offei .1 
ornplete exjrlanation. d he siiipje belt ol in.axinunii 
lit nsity close to th<‘ wall contemplated bv Raxk'i^h 
" oblaint'd onh in the limiting case when the i.idius 
1 iht' reflecting; circle is practicallv infinite in com- 
nison with tljM vvayf-length. For more moderate 


valiK's ot i)k* ladius ot emvature llu‘r< is a s»ut‘Cession 
of h, Its (d .tht matt I\ ^le.ii .mtl sm.dl iniei\-itv. I he 
''llj;ht di'M.itmn liom (Ik imulition o! sintih ciictim- 
hrenii.i! w .ive-pi , .p ip u ion poviul. u.d hv Ra\lei^h 
^i\ < s t 0 , b eltec I s 

Idnnenn s<»tict>, \o\iiolxi p 1 )i \ Smiifi \\ Ood'^ 
w.iril, piesuhni, in the t h.iir I tiroves ( h.irophvt.t 
I'olb 1 1( d h\ Ml 1 . I? Blow m (h\lon 1 he ei>b 

h'ciion tonsisietl of thu(e<i) sjx't it s, OIK' ol wliuii was 
lea.ifbi-d .,s IK w , tinlx oik ot iIk m otauiied in 

Fuioim- M.m\ ol iIk' spei linens wiie ohl.oniii fioni 
lanlm whuh hid 1 m en m use when l.n li kIs of 

ci>unli\. whuh iM tK>\\ him; w mit , wiie m tub 
ti\ .ition. 

/<M)lo>;icAl SocletX. \<i\eiiihei S 1 )i \. Smith 
W’ot ><1 w ai tl. \ K'l -pi i“sid<MU . m tin i h.m R 1 

Pototk I lie exieiii.il th.u.icitas and < bissilu .iiam ol 
i)u‘ N 1 iisit IkI.c, W. R Sheriiff Fivtiliii ii>n x\ ithm 
ihe ^emis I’aii 1, t nnc pit t h V(i {Spon i;odr\), 

with dt Si I ipt it >ns ol .1 niimlM r of sp* rii’s. 
Bait ■* I )esi f Ipt H 111 ol Spe< les ( Mcvoilan.l) t ikeii hv 
Ihe .Sib.iya txpediiion (' h . Sonniaj; Ihe c^om- 

p.iralive .in.iitum ol iIk (onque-, of the m.mimah.i 
V I aaiiut oid<‘.t md 'iaisoulei \ 1 . Siimiiiaix .md 
( lassitu .n ion of thi lonqiies ol iIk Brim.ales F B, 
Chance lim slip uion of the !.t\ inp-h;ihii s td tlu' 
<U(koo |('k<I(/ks iitunriis) md the file of Ihe voUil^f 
i III koo rills ('omnnuiK a I mn w.is illusli.iled bv 
siiikmi; seiics of kmi maloqi .ipli films .md photo- 
draplm 

(' wtnK’ima 

Philosophic nl Society, Oitolxi 31. Bud. Siw.ird, 
|)i»sidint, m tin i h.iii , II. Hartridj^e • \ new 

method of lesimt; miiiosiope ohjeilivis 'IIk foius- 
siiij; points of t IV s lioin difletent /oiks, or the l.ilcTiil 
chspl.K < IIK ni s of .ill im.ii;*' luimed h\ ihi' r.i\s jiom 
dilliit 111 /OIK s, aie detei mined For the killer im I hi h 1 
cuIkt diieit visu.d ohseiv.iiion m.iv he usid or the 
displ.K eiiK nts .IS lecoided in a phntout .iphli pl.ale i an 
he lilt rw uds iiK.isurid. J I’' B NVaf^.stoft (i) 
l)el< I min.at ion ol the coettiiuni ol visio^silv of luof- 
( ur\ (/) .\ I ibt)i itoi \ meihiHi ol di'ti I mining \ <Hinf;’s 
iikkIiiIus lor .1 mlirosiopu (o\<r-^hp | I,, (iluiison : 

Some piiuIianlKs of Ihe Wilson ionisation ii.uks and 
a sij^^isiid ('xpl.iii.il ion Ihe ti.uics of /hp.nlieles 
111 the Wilson plv ilo^i .iphs toim (iiiul.n .ncs of 
1 aiidom ladii 1< n;;ih .md dm i lion 1 In-' m.i\ lie due 

tn ma;;netic fields [iiixlmed hv li.msiml (pi.isi-i rv sfal- 
lin* a^k’ w.itii molei ulcs. 'Ihe i-xishmcc 
of manv i ases in which two or m.oie 1 1, irks have 
simlk'U' shapi s suppoils these i'oik Iii'-ioiis. as diX'S 
thi peiiodicitv oi tie- ioms.ition .md the ('invalnre of 
the a-iav trail:-' Beiuh.ti disit ihutioiis of the a-ravs 
I mill' (1 from i.idium imm.dioii sud^est Ih.at the 

.itonis of . m.m limn .m polar, .md th.il the field 
Is pitl.niscd W’ Burnside (i) c'onvex solids in 
hidhei sjiace. f') ('iri.'iin simplv transitive pennuta- 
tion-dioups It Hard) and J. F. Fittlewood • Some 
prohlians id dioph.anllne .'ipproxim.al ion .- \Vh J. 

Harrisun : 'file si.ahilitv of ihi ste.adv motion of viscous 
liquid contaimd hifvxfin two rolatind (xaaxia! ciri nl.ar 
c \ hndi r-' R Whiddinj^ton . (i) Note on the vi loi ity 

fd X-f.iv eleciioim. (2) \ laboratot V valve-method for 
determining the specitic inch 4 Clive c.apacilus of liquids. 
-Sir (fcord'’ Breenhill • Tides in the Bristol Channel 
M. J M. Hill Ihe fifth hook of Fill lid’s 

" Fleinenls." W. Wirtindcr • \ eeixi.al infm iff simal. 

r'.eoinctrv, in refeiencc to the theorv of relaliviiv 

Dt’BI i\. 

Royal Irish Academy, Novemhet ij. Brof Svdriev 
Vound, president, In the rfi.iir I' Alexander and J 'B 
iaekson . Polvdons fn generate cliadi'.uns of maximum 
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‘'irrs's I ho hhu kbiMnj nju<l»'l pnhf^dn, wiih llir two 

^•nd ati.l four ^hon sid< w,.- lolloil -w-rr 

a lath riM*<l to t)ir )*oar.|, uliih fhr a[a'^ dirw li'.o 
an s I h,' Nfrlir il oidi/iaUs ^»a\* the squat** 
runts ,,f ni..Nimuui (a u.jirto ruoin.'uK ou* a 40 ft -inh r 

.o-tt |.*.lnll K.,oluo(nn 1 )i, 
^i.nri suKs of lh.- p<,lv^o-) .l.uihfo.l an fh.* distanr. s 
’'I''*''' ^vh(■^'I-., vvliih tlio {i\«- spaM s luio 

Hhuli 111,' span Is di^r(^ d ]n p, rpi-.ulu tilai s h out flu 
iiiUTs, , tinp points id th, ans ptv,*, niun, ri. allv, th,* 
/(Mdsnti (h,. ^,h, ris -Ih,* ,x,I<..d is an oNtn-ma -aso. 
.UK an inlrfostinp , ,ir\a inoditird fn.rn It was slmwii, 
*ind a now pan of lonjupat,* load areas tiaf b dan, r 
(Jia Iin, ai ,in uIm i ib .tiid I, -ad l<» a ^,‘oni, In, al solu- 
tion of the ,t(uilibn,un ot lb, s,*iui-< rn iilar nias.*nt\ 
an h. 

!’ VK’ls 

\tadcin\ of Sciences, \o\,inla*i ; \1 (oor'cs 

l.rnuun. m (be ,han C Rkhet . An npti,al illusnMi 
'''' •'p|‘r« ualion o| (,. Charp\ ,,nd t, 

Derorps lb, dap nnm.p ton n| tb,* do^jar of o\ida- 
aiiipirtial inathod based , -n tba 
"• *f" (onsiituants o( tlx* (,»al b\ 50 p. , 

^0(1,1 sol(iiioii .,1 t,)o' (' , and inaasUM ni,-nt l>\ 
IX'nnaiiqaii tP ol tb, antount o| o\\a,at nuuir.d tor 
the oMdatinii ot (be -w^ani, nialPi. (i. Julia \ 

» lass ot tniuhonal ,qualions. 1|. Villaf Cariain 
irih'^r il ,quahons j,ossasstnj^ an lnrmP\ o| solntjous 
'inbimiid inmd)ar ol aibitraiw paiannPrs. 

K 1 ‘opoff I hi d, W'lopinani ot an ,rfnliar\ tnrution 
in s, n, s acroidiiia lo .1 siitP* ot ^^ivan tun, lions, [» 
HoutroiiV^ 'I'h,- tun, lions assodap'd wtili ,nv aut,,- 

aoiis k''*"p ol subsi ii nf ions, Nj Kiabouchin^ki 
The ^an, ral ciinaiions o| iinwinKni o| solid bodi, s in 
.1 piifad in, oiiipn-ssiblo ibtid M. Mkhko\itth | ha 
r, ( I ill, a 1 10ns of lb, , plx'in, lid, s of tba n 1 iiioi plan, 1 s 
M Sakt Sp, i II opboioin, h \ ,,f stais ,,,niainin<‘ 
(aibon. \ Buhl 1 1„ roh of anahlical sMinix tii, s 
•II d'<’ talahvisi lb, ones P Lnn^e\in | ]],■ tb,<>i\ 
of ralaluiK and lha < \p, inn, nt ot M Saj^inao. .\ 
|»roof ibal 1)1, ‘ j4<M,!abs, d |liaoi\ ot ialali\it\ qivas a 
tuian ( 1 ( a 1 1 \ , ' ,'\pfanalion of S ixim, s a\p, rnnant \| 
lUcombe lb, ib.niN of (be paKanu iMiiaiv \\ 
iraverj, \ in, ibod lot iba ashmation ,d lluotin,* 

.It lha ordinal \ I, 1 nja rat lira. Muorin, is obi. dm, d m 
'd •'olublr allc.'dm,' flu, ,nd,*. polassmin 
"‘'’d"'' h\dr,Kbl,>iu .1(1(1 .Kkbd, .uul pi a- 

' 'l>'<*d,'(l .IS pol.issium tluosdiral,' h\ poi.issiuin 
f^dorul, 111 , p(,,ipit.iia is <‘siun.ilad |)\ iin.nnm 

M. (irandmou^^in lb,* bomomulaar dibi o, ,,1 hr 

tjuinoiias I' Roihe lb, use ol 1 ,idl, >aoni,>in, ti \ in 
(be stud\ III siotnis .uid of .ifmosphaiu 'pai.isip ” 
rurrants Ii possible to pradu I tb, \\,,itii,'i fioin 
fb,' obMi\ ihon ol the paiasita riini'iils | I.acoste • 
111,- 1, lalion axisiino b, , 

aid Ibr (iiitciioiis ot th,* ni',\iina ol dio atnio- 
M>baru pai.tsii,s Mil, V\onua riolsse and P. Mar<> 

I br plni.ditv of ilia ,iui,ti\f‘ .ii^paraUis ,>t (ha (bintal 
in.issif R Soiie>^es | ha (inbiNoR, n\ ,>f ih,* Pora.. 

lb, 1,1st si.io,/,, (,| tp,. d(’\ ( lopinant ot till* 

atnbixn in U\'ova/;s In-^puia. St Jonesco d'ha foima- 
ti<>ii 'd .iiilb,,, \ ,111111, • m tba llowars oj t'n/'uan 

Uil}lii»il\ ,]| the iXpMis,* ,,t the pi ,’-(“\isl inO ^Ku osidas 

'Pba , \i),', iinaius ol 1: Rosd. whidi na^.plva 

rcMills tot plu(v>sKlas m lha non-cidourad l1o\\,‘rs .tr, 
shown lob* in, oil a, I ^ i lui ,>sidas ar,' alw a\ s pr,‘s, nl , 
and tin' avilboi hidds iliat tb,* (olourini^ npiliais .na 
prodiK'ad .It tba , \)H*ns,- ol tins.* pra-a\isiin}4 ^luro- 
sidas, II. Colin j b,- pr ift of sunllowar ,>n tin* 
jorusalam irlidioka. Siudias on tlio It .an'-t,,! niallops 
of the carl)oli\ di .lias \. Korlowfiki ; din* foiinaiion 
of tba rad pieman 1 of vuli^firn b\ oxidation of 

(ha (broino^ap.s. Tba chromoijens avtraefed froiM tbe 
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maritiina b(‘ai and t)u“ white sugar-bi'-el wore *\ 
or \(l],wv On oxidation tbosa a red 

iiuiii spaelrosi opiealK idaniia.il with e<">b>nrin^ iP, 
Iroin ih, r,‘d Ik , !. Dn* clirviniof.^i ns from the w' 
l', ( Is lia\< soiin* pn^ix rtias tn I'onnnon W'illi 
sajXMiins; fha\ ha\a .a hitler lasp>, and protluce I. 
.iinl da, ,dorisa(it>n (A r<d-l)liHKi (orpusales, P. I) 
ji^eard, jun. Ilia l,>rnia(ii>n ot .il, urona diain*; in 
all)uinaii ot tin* easlor-oil pl.int '1 ha obsorvat 
discnb, (1 and il!ustrat,*d lead to tba conalu'^ion d 
Ilia r,Mnialion ot the aU urona grain's is onb a } 
tiiailai , as,* ol a mot a ^n*n(*ral jihanomanon. thea\, 
lion of tin* vatuoiar svstam K. Cliatfon \ 1 

k'lrnti, iintbanism svndiidian mitosis in ihi* p 
modi.il pai.isiiii Ptridimans. M. Baudouln A meti, 
loi (ha dapnmnaiion ,>f tip* miiKTals constittit* 
praliisloria m< f.dlic a\es us,‘ of spaciium ana)\ *■ 
riic jirasan, ,' I ,r absaiuaof tin is la.idiK dt'larminod 
lb, spaik sp,’( ti um w ilhout mulilalink th,' sj>acimci'. 
!<■ II, Ouiv lha roll' ,,t (ha otoliths in llu* <;p, 
l.m,',>us m,>\,*mams o( animals during iumpink n 
billing P, Brodin and P. Huthet • A new a ' 

.tii.ipln la( I isino subsi.ma,’, f, trm a Ida In de sodium hvd; 
sulphila (1 I'ruffaul .nnl M. Reirssunnof lb,* vaii 
lions of ,naiq\ ut ( /ns/n‘i/nnn /ki s/r'r/(0/»on 
mb oj4( n-fi\inq oiqnnsms. 'I'ln* paidil slarillsa''' 
of tin soil b\ ( .d, turn suipiiida iiUK'asas, noi onlv " 
numb, 1 of ('. , hut .,lso lb, Ir (*ap;t< 1 

f,tr tisind mn,,i,', 11. ( Le\adlll .md S Nicol.n 

\aur,)b,>pu at'lintl\ .md llu puiirKall,'n ot lb,* \ir 
, \ ae, tin* 

(Anr d'ow N 

Ro>al Sotieh of South \friia, S, pi. mb, 1 jS, I) 
I I). i*' (iililiMsi, pi, Sid. Ill, in 111 . , b.nii j Moli 
('oltaii .111(1 (b, nm.il tonshtution, ])l 15. A <.v 

lam. tin siinlx <>1 lUioits, (in ,md r, sor( m-b(*n 7 in 

( ’oloui -fai P >1 V li,i\a b. an obtain,*,! b\ , xperiiin ; 
wlnnbx tin tolour nl ,in\ li.iloOaiMtad llu, >i as('ein 
be lak'ulapd \ pnhminaix iiixaslij^at ion ,>t lasorOr 
ban/ina (lan\ati\,s l,»l!ows | 1) 1-'. (iilchrist : '11 

01 iqin , >( pail , d tills in lish.'v 


Books Received. 

\usiialasian Xni.min i'’\[jadi( ion, n|ii 14 I n,i 
lha 1 .aa,l( I sliip of Sir I) MaWson S. laiilili,' Repi*n 
St'iaas (' /o,)l,)^\ and Pulaiu \ ol S, part i 

lu hinod, rmai a \st<-o ii,|, .t Bn Piuf R Koehin 
)’p ;^(.S+y:, pl.ilas |S\(ln,N ( ion ,*rnm(“n I I’rinlii 

Oldna ) 

SlanfoiaPs \» w M.ip of lb.* I’atilu ()(,an 30 ii 

\2j'. m (London 1', Stanford, Lid ) f'oloUr, 
'ha(*l, qs 

lha Mark, lim: ol \\ bolt* Milk Bn Dr H. f 
Lrdman. (llu* ( iii/airs l.iln.uN Maikadm^ sen, > 
i>,., (NtwN ^'otk rin* Maduillan C'o 

London* M.nmillan .md ('o.. Ltd.) nat 

rin* Wisdom of the i>,‘.is(s Bn ('. \ Strori: 
Pp \ -^ yt) (London ('onstabla .uni f'o., Lid.) 5 
not 

Wisaoiisin (iaoloqi.al and N’alnr.d IlistorN Surxa' 
Bullaiin \o. 33 . Si.il s.>ries, \o. .>7 Soil Sur\t.y , 
Xortharn Wisconsin Bn \. R W’bilson and oth^^r 
Pp. i\ 4-46 Bulletin No. 3S • b'diuational series, N* 
b 'I he ( "n'oqr ai>li\ and bamnoini, 1 )(*n elot>ment < 
South-<*ast, i n \\'is,onsin Bn Prof R IL Whilbecl 
Pp x-^Js-^- (Madison. W is ) 

Mr Ministr\ ' ^l<*(a,,(l olo^iral Offiea Geophysie 

Memoir^, No. 17 ■ Sinuihanaous \'a!ues of Majjnei 
Declination at DitTerrnt British Stations. Hv Dr, • 
Three. Tii. f;3-2f>cj. 2<. npt Cieoph\ siieal Memoi' 

No. |8 : Obser\a(lons of RaJiation, rr(>fti the Skv, n. 
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i\ltonipt 10 Di'UM'inint' the Atrnospheri. ('onstant of 
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■'ainbiid^e- \\’ ]l<‘HVrand Ltd ) 
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(,!. P'*'! ' *b S}ia(kieton Antarrta h’\pe- 
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/•‘dd< I! 'xea \rea JL I M Wordie. Pp 17 2.S t q 
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lh'')!os4isc lie (icset/f in ilireii Ihvieluinpett /ur \I 1 - 
eineinen ( e set /In hl<<at dra N’alut IL i’n)f Dr j 
N'lnlv'e. Pp (laap/ip- | \ Baitli.) 7.:^o niaiks 

■ (.ife How Ii ( onn s \ t hild's Bonk of hd< nien- 
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()sfor<l‘ B Blaikwill ) 5s net, 

\ llistorx of (fte<‘k .Matluanaias IL Sir riiom.ts 
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\ ol J From Xrisi.ita luis to Diophantiis Pp, \i f 

^Sf). (Oxford (daivndon Pk'ss,) 506 nif. 

Kejiort on the haononiu and .NMin.il I'eaiups of 
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lSoj)0'>:als for Developrneni B\ \\ R Dunlop. 
Pp i\ -I p’ (I.oitdon t town \L(ents for the 
( 'olonie> ) 
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Sea nee Lnixeisello de I’KiiM-qie \\ La R<-la- 
IP it/* et l(s |''or( es dans k’ S\s|(me ( 'ellulaiP des 
Mondes \ou\<dle Irilnde de ( 'osinoponie -.r lent iliquc 
B\ L.ipt S t'hiistesto Pp p).’ (Pail'. !•' \l(.in ) 

!J ft ines net 
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inaenetisine <i 1 ’Kkad 1 od\ namicjiie In Xndo'-Maiie 
Ntnjiei'e Pp \ 1 \ I III (Pans ( iiut ha 1 -\ illai s et 

t'ie.) ^ frain net, 

l.es Maill'es de la 1% Ilst’e si i< n I 1 1 n.|Ue ( olleclioll 

d»' Ml'mre’rev it Ouxtaqes l^ssai Philo>. iphkjvie ''in' 
les ProhahirH('s Bx Pieri e-Siinon Laiilate L 

Pp. \ii 4 lo^ 11 . I’p i\ + loS (Pails (lauihar- 

\ illar-s <“t ( a- ) ^ fiancs net eai h 

Sr'lection in ( ladoriaa on the B.isi', of a f’lnsio- 
D^ieal ( ‘h.ir.a t< r. B\ .\, .M ILtnta ( I’ublit atn^n 
fkajser \o 3P of tin' D< partinent of (ieneltfs.) 
i’p. iifi7o (W'ashlnpton t ’arno^ie Institution ) 

" 50 dollars 

The Distrihulion of \h aetat ion in the I'nited States 
n-lated to ( hmatii Conditions By B. E Living- 
ton and Fi Shnwe. ( fNihlieation N<>. 2S4 ) I'p. \\i + 
pO’l-plates (Washirif^ton ('arneoie Institution ) 

. fIoli<ars. 

Observations made at the RovnI M.ionelital and 
letr'orologieal OliMMxalorv at B.rtavia. \ ol p), 
ri6, containing Mi'tt'orolo^iral anti Maj.jn<'tical Oh- 
^ rvations made in 1916. Bv Dr. C. Braak. Pp. 
'vviii + .i 18 + 3 cJiarts. (Batavia^ 
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Ret aleiilated .Miwithlv \'alue'< of the Vertua) Com* 
pom*nt an<l InHiu.iiion »)f the \1 loiutu' l‘\>roe at 
BuPi n/oi p, n»o2 i<):o (\ppeiidix to “ (Miserv'CittOIl^ 
matli' at iht Ro\,d M.ipnetii.d md M< teoi oloitiixd (^b- 
sei \ .i(»>i \ .0 B.if i \ 1 t, " \<>I v^. lots) i'p iv -f 20. 

( ikitax 1.1 ) 

rhy W h< at I’lam \ M. mo^^i ,iph B\ Piof, J. 
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() lit p.ii t nit'nl nf (litMUislrv ji.is otc.iiur pro- 
iircMi madt' (lurm^ launparatix civ rcct ni 
}cars Ilian in f)i()( licmisti \ llic \utiagc^t and m 
some M'spci'is the most fasidfi.ilmg of ihc variou.s 
bran' dcs mto whith clicniical stimirc has, for 
purport's o) I oin (miciu c, been partitioned, d be 
licaniv, ilic nnstcry, and llit' det'p inipoit of tht' 
phcnmnciM \viih \\hj(di biochcmisl ry is (ontamned 
1.1, 'lot fail to make a ^tron^^r .ippcn] to iIk' sricn- 
idk iniai; mation, e\tM. at .i time ulicn Itiillianl 
and fundamenfal disc rivaa ics in otluT branches of 
^bcniistiv aie so )nsisl('ntl\ id. liming our aUention 
and (Miiing ocii" admiration ant] wonder. 

I'lvcn if l.imibaiils floes ntil neet ssnri]\ bren] 
contempt, it (Tten has a strtmg lendem \ lf> beget 
mdiltei (. nee, and Ibis, tajupled with the fael that 
blochemlral {>lienomena are not, as a iide, of .m 
arrt sling or spt^i lai ular nature, proliabK a<'Coun 1 
largtdv for the lack of iiilert'st shown b\ t'bemists 
m gtmcral tor so many }<'ais m tlrls held ol 
chernieal infiuiry. It is, hfwvtwrr, this very 
absence of all that is spectatailar or suggest me 
of diflic'ultv or ellort tlial ma]<cs the biocbemiial 
or lifc--])ro( ( sses so wonderful <md so wf>ft)iv ol 
our closest stud^’. 

\Mien \vc ('oniparc the synllicllcal methods ot 
our laboratories wrlh those of Nature we <:annf)t 
fail to be struck with llie (.sscutial ( ruditv of the 
former. Great as w-cre the intellectual aclue\c- 
ments involved in the synthesis of, say, indigo, 
alizarin, nicotine, or camphor, it is certain that 
those and many other natural compounds arc 
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in.inuf.-H'liin-il bv tlic in .1 nun h iiicn: I'fliciunl 

and U ss w'.istelul m.imu r. 

H\ a I lose stn(i\ ot tlu‘ \\a\ m wliuh living 
(‘iganiMiis peifoim their r ern.i i k.ibli' teats ol 
hmldmg up md breaking down, otg.ime ( bernists 
will, no diviibl, lie en.ibk-d in i oni >t ot lime lo 
d)sj)ci]S(' \ i'r\ lnrg(l\ with flnit Ihmimi pot-s and 
llnii .mlor l.iv .md to \\oik moi i iIomI', on tlie 
line-^ o! ihe li\ mg < ell, at am t.ile so t.ir .is the 
>.\nllu’sis ol iKilniallv oianiimg <oinponnds is 
(oniiamd lo tins end mlunsoe aud\ mI tin 
phi nonu iKi ol ( olloakd <bcinisti\ and of llie 
n ifiire ol ( n/\me ji (lo.i (iih Imling llie fnni lion ol 
" .11 1 1\ .itoi s " .iitd “ a< eelei at 01 s " ) br i omes ol tin 
Inghesl moment I bis aspn* ( of 1h<' maM< r has 
luieiilb MieiNid eonsidcral ion m two im|jorlant 
and \('i\ Miggi stive president ial .iddi < ssrs 1 hat 
ol Sii W till. un Pope to tile Soi ^el^ ol ( heinical 
Indiisiiv, m Montreal, and that fd I )r M. < >. 
I’ots^ r to tile (dminisliN scf tion ot ihi Hrilish 
,\sso('!.it ion, ill hdinbmgb 1 ma\, perhaps, be 
peimitled to point out lint it also loimi'd the 
k’// mo/// ol m\' leieni I .mior leilnie.s 00 

'■ M H ro ol ganistus and somi ol tlieii Industrial 

Gsi s." 

In llie mif 1 o-org<miMn as a living ei i! wi have 
a ( liemn al kiboiatory ol the liighe^l rllii mu \ and 
of the most lamaikabk ilni.utn, ,md < oiiUl WC 
but nmkustand and imitate aitifieiallv (he pro- 
( ('ss(‘s of svnthesis and .iinUsis w'lrn h aie St) 
(jiiielh ,ind so regularly oeiuinng m, s.iv, a .single., 
till of \(’a"t, we should 1)1 not onlv within 
ineasur.ible dist.iiu (‘ of a m w mdustml organic 
(Iminisirv, but iiKo we should be <t little iii arCi' to 
an 11 nd( I s( a nd I ng ol tint .greate>t ol ,dl ptoblems 

llm inline of lile. 

W'bi liter, with the growth ol ('Immnil know- 
ledge, the SI IV tees ol ific living < ell in I'omiection 
with industrial opeialions will be nllimateh' dis- 
pensed witli onlv lh(‘ future can show, but • crtaln 
it IS tint that (im< is still far dL->lant. .\l present 
a numhim of imjroitaiit indiistnes ar(‘ more or less 
il( prudent on the a(livilies of (crlain lowdv 
organisms, and from the point of view of sik - 
( essfnl and fdlif iemt fa< lory working alone, it is 
(ssenlial that we •^hfWiM possess a very thoioiigh 
knovvlf'dgc of tlic nature of those organisms .'md 
of llu“ mlluern'e of environment on their < hemu ,d 
activities. I* rom whatever point ol vnwv, tla re- 
forr*, v\ e regard llie studv ol nidnsirnl maio- 
birilogv, it is elear that its eiK oin agnnent and 
development are ot high national (Saiveni, Anv- 
one who makes an unbiased survey ol the work 
done in this domain in various parts of the world 
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( ]u)iKsllv with the ooiit nhulioii j 

hv t(jiiiitr\, (s))(<iiil]s wiirii r(.)L;:nrtl | 

had tu our outst.irulnu' position .ts an^ industrial | 
natMui ,ind Im tlm nmnnnsilv ol om Irinplu and j 
(it out I ( M)un (‘^ 

I h(' tli->.islrous J nilitlru ia f whuh we ha\i j 
for so lonp sluiwn to llu* elaiius ol sen rilila | 
lusearih aj^fxat^ now to hi' uivin^ \\a\ to a fe\er- 
isl) alletUjit to make up tlie kkW'aN we have lost. 

It was in ihn iioiie liuit industrial niit'ro uiolo^v 
niij^lil pailH ipalt' in tins lawv (expenditure' ot 
euerp) iIkiI 1 was indiieial to luaki' a sja » lal 
appeal loi the loinidalion of a nati(->nal institute 
in a pap( I rt ad laioie the Soe letv ol C la inieal 
IndiisliN .it lla annual ppuaT.ii naetin^ ol tlu 
S(>('iet\ in |idN. i()ic). \t present the provision 

made for sxstematu insiiiation in industrial 

mit I O’l noloi; \ , and for the studv oi tlu imuinu'i 
able ini|a)ilanl problems on which it bears, is 
va'rv made ciuale, and thetc' is not in this (#unlr\ 
nor, so lar as 1 am awaie, in the' Bnli.sh 
Dominions, an\ iMstitulion diwoted to subjcil 
which 1^ admiUedlv ot such j^reat tecdmoloo leal 
iinpoilatue In (ounc'ction with biewitu^ and dis- 
tilling, an inuneiise amount ol work has been, aial 
is still beiii^, done, but otlic'i industries in whah 
mic ro-orpanisin ^ pl.iv an impoitant and even a 
predominant [)arl have been Icdt lai^cdv 1(> take 
then I liaiK es, with in some < ases the resuh 
that miL',hl easilv have been ptedieted. 

It is unpossdiie, in tfu' ('ouisc' ot a short aitale 
such as this, to deal at an\ length with these 
variuu-' industries, lU' even to enumerate tluau all. 

1 inav , hoW( \ i-r, msianc «' the mannlac line ol lac uc 
and but. in acids, ilievviuc-, vmcpai, and dairv ini^^ 
indtisli H's, a^ticuluiie, !)akinp, lauiuu'^, /lud tlu‘ 
ticatnuul c)t s(w<i^e', as amour; the mote })io- 
niiiunl In .iddition to this the mannfacluu ol 
en/vnic- pi c pai .it ions lot man\ jnitpc'ses is be- 
eonnii '4 tlailv •'( <>ieater importance, and hnalh 
tlaie )s t!i( piieslion of tbc' prodiu lion of what 
mav be iciiuc'd sMuhelie lood. 

.\ssinniiik a nalicaial institute siU'li as 1 hav(‘ 
advejialed lo ('oiue mto existence, it UMv lie well 


done' in this country is wedl known to all who iio 
larniliar With tin.* sulcjc'et, hnt the institution^? it 
which this work is beinr; carried out are scattered, 
and there can he' no eUaiht that lar heller results 
eould he obtained d the- inanv c'los('lv relate-c' 
problems I'oimeetcd with the* activity of oir^anisnv 
and of e'lr/' nies eould he sliidic cl in a single iii- 
stilution ade<]uatclv jirovidcd with all the uece^ 
sarv appliances and spe'Cimc ns, whcuc' flie various 
vvoilsers m c loseK associated fields would have 
an opportnmtv of dise'nsslri^- their pr()hlc'm^ with 
one* anotlier. 

In the next place the* iivstilnle would serve- as 
a eentie lor the specialised training ot rueu im 
lendinr; te> dc-vote tlu-mselves tc> the tc-ac'lungf oi 
miero-hiolo^ V anil hioc'he-mistipv m onr universities 
and lee hmc al schools, and also (or the- piaedical 
I inslriK'tion of Lietoiv manav;'e-is and otlu-i terlu 
j nteal emplove's eiii^a^c'd m the' various laolo^ical 
indust 1 ic's. 

A hiiHicr fune'tion which the' proposed institute 
inipht liilhl would he that ol jirovidim^ hre-vv I'ldes, 
distilleries, and other lactones with anv rc-qiiired 
oi't^aiiisms in piiie c ulture and m sullicientlv lar^e 
cjuanlilK s loi inciustiial pinposes. l-acihlies ot 
I this kind c'Msl to some extent m I'^aiice, and, I 
j Ixhcvi-, to an even i^rcatei extent m (it:rman\, 

i hnt thev aic- pi ac'tic'allv non-ixistcnt m the 
j ( onni I V 

j d hen as;ain llic- institute would s(‘i\e 1(> 

! house' a^ complete a coUcc'tiou ol industrial 

mic ro-or^anisius ni jane cnltuie as eould he got 
lc)g( the r Kccentlv something m this dirc'etiou 
has be c-n (fua in tlu toim.Uiou, Iw tlu Medina! 
j Research t'outuih of tin* national collection ol 
j 1 V pc c'ulinte-x ,il tiu' hotel J'lstitntc, imcic r tlu 

I dmctoiship of 1 )r. la'dmgham, but allluuu^h tlu' 
and otlui sunilai (ollectiuns will ('eilemh lie o! 
c'oi>sidcTa!>le use, llu \ < anuoi lakc-i tlie place o' 
tile mneb moic- c-xli.nisi i\ e und eompl-tc: I'olleU 
1 tK)n whs'll it Would be cuk' of the nuan Innc.tion 
of a national institute lo accnmulite. 

I am aware that the' l.diour inv(,)lved in main 
taimng sia li aeolkition .is 1 am mdu.cting wovd' 


to surimunisc \ (O v hrieily the funetiems which it 
might us(lnll\ pc'rtoim and ih.e giouiid its activi- 
ties might cover 'I lie first and pc'rhaps the most 
impoitant object ol a national institute would be 
to provide foi the sv^.u-inatic prosc'eufion of 
e)ilgmal rc'se.irc'h in eoiinec timi with the above 
mdustiies, and. m (act, with an> industry in | 
vvhleli mica c)~cu'gaiusjns or c-n/vnic's t>lay an im- 
portant part. I'hat a grt^at deal of very valuable 
work of ihiii kind has been done and Is now being 
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he « ousidei able , hni il is ol tlie loiitine kind 
lU'cc'ssital mg the' (inplovme'nt mc-relv ot a lev' 
eare'lullv tramc'd lalmuiloi v attc'ndants v\ orkine 
undc-r tlie siipeiwisucn ol the- eni.itcir c>t llu- col 
lee tion. 

The institute' would finther sc'ive as ;i c'cntra 
hioehemic'al hhrarv. \l tlu' jua sent lime Step 
are hc-ing takc'ii lo form one large hhrarv devotO' 
to e'hemical literaturt', and Uiere is a very genen 
! that all o.verlaipping^«^nd-uti^ec:e$sar^^^ 
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plication should be avoided. With tlri.s policv ol 
•COiK'cnti al-ion I am in the fullest laa nuni, but 
think It v\ill be ^< iu'rally adnniU'd by .dl \\h(» 
>knn\\ that the literatuia <>i*tlu ''ubj(;i t \\ith which 
’1 am ( 1 ( uliui; i‘> of a \t'r\ hii^hlx sjaH'iali^ed ihai- 
'iiuler ; that it is, of course, more lare;ch biulopHai 
'than uiKUin.d; and that nian\ ot the most iru 
porlaiU \olutTn\s and sonu <‘\eu die pt iioditail 
journaK are not, as a mailer ol but, readily ob- 
^^lnin<d)k- in any ol out ('visim^ libraries. | he 
■ general demand lor eerlam wotks dealing with 
’ inicJ(v-bio)o;4\ IS loo sniall, and ihe books tlteno 
'.selves aie, perhaps, too (osth and loo In^bh 
specialised to apjjeal to the majoiil\ ol ilu' 
rnraiibei s (ji tin* libt.it \ (ouimitlers i>( (uu 

I St UMit iIk sot K t K'S. 

hinallv (and this would piob.ibl) not be one ot 
the least imporlani ol its fuiu tionsi the proposed 
, institule winild serve as a <eulial homt' loi 
i>ritish micio-l:)iolu^»‘ical scieru'e and as the in 
stitute to wliah all workers m this liekl of natural 
knowh'dj^c, in eviry j>ai t ol our l)oinin!ons, v ould 
apply for inlormat ion, to wbub ibev could send 
one spr< mums tor idemt ifuMl ion or foi jnvi'slig.i 
lion, ,ind to which they could subject to prupc'i" 
salegnaiils n; tlu' malter ot piidiiU- c'oinmunu..itc' 
any discovery ol importaiu'e 

Ihe su!)jc(t, in its bol,ini( al aspi i ts, is not one- 
with v\)uih 1 can claim anvihmg more* than a 
very limited .cc (juamtaui'e, hut I have some reason 
1' believe til. It m cnir (’olomc-s and ovcisi.is 
De.uiiiions I Ik I'e arc' m\ c'caloe; ots vv ho would c*.\- 
j'lerumc e the' advant.ige ol suc'h an insltiul lou, .md 
who, w hdc' obtaining inloimahon tliemsc-lv c 
nnght tender gieat national sctvice b\ c cm- 
tiibiiLiiU' to cuir knowledge ol tiu n.ituie ol ni.inv 
Inngojcl plant-disc Use. s. 

I am well awa'c' ol tlu admnabk wc.)rk in the 
domain ol indusinal m ic i o-bi()]c>gy which is bc'ing 
d'UK* ill a numbe 1 ol isokrted inslilulions in this 
(')unlrv, as well as in (me or tv\o well-known 
American colleges, in the' l^asteiir Insiiiuli' m 
karis, in the Institute lor hkmmentatum iiidusines 
in Jic-rlin, in the- Carlsbcrg Laliuratory m Copen 
bagem, and elscwliere, lyac'h ol these institutions, 
however, deals with this immense sui)jc'c:t m cem- 
lam of its aspects only, and, as compared witli 
the sc'hrme wdiic'h I am advocating, they sufler 
Intm the great disadvantage that there is no c'o- 
>rdination, and that, consecjueni ly, a combined 
ettack on any of the big problems wliich .irc calb 
ng fo,r solution is rendered very difficult, if not 
mpbssihle. .^mong such prol^lems I might in- 
lance biochemi<^l CQnversw^ pf ccUulo^, into 
■ t;PE; uo8]y';d'' 
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Icrmentahli sugai . Iiom which industrial aleOhol 
miglil he j)np.irc.cl on one hand, 01 '‘Vnthelic loods 
on iIk oliu'i 

\ lew voai's helorc' the oiiihic.ik ol wai l*he 

(ormalHU'i (.)! ,i jiaiioii.d mshiulion sonu'vvjiat cm 
tiu hill's 1 have suggcsti'd in this .nlicle was 

aclviMatc'd hv Ikiul 1 indnei, ol ihc' Insliiuic for 
h c i nu'ul.iiion Indnsinc's m Ihilm it need 
sc'aic'tdy he s.ud that llic institute 1 iimIim 1 .uKo- 
ealed would have' had its honu' 111 (tcniiauv, and 
1 leel slionglv that if hc'ho\("< us m iliK ((niultv 
to lak'e slops to (stahlislg on Ihilish sod, an 
mstilutiou which, allliough pnmaiiiv inleuded to 
meet the needs ol Hnlish woikcrs, might ulti 

male l\ ic‘<<i\e (he siippoii ol many ot om 
Xmc'iKaii and tonliiu'iibi! cmlK agues , 

I know lh.it ouc' ol tlu gie.iU'si dillic idtic's, 

c'spc'c'ialK .il the prc'seui lime, in < oniu'i tioii 
with tlu sclumc' will iu' that ol oht. lining 
sulluu'nt monev lor tin junpe^se. h sccius to 
me, however, tint a Ix'gmnmg might he ni.ide in 
a very modest m.imu'i. \ huge and evjie/isivc 
building wcculd not, m tbc' lust mspmee, fu' 
nec'C'ssaiv or even desirable', lor m a matlc'i of 
tins kind miu'b nioi*' would dc pc'nd upon lla sc'b'C- 
lion ol the light nun than upon llu' si/i oi th(' 
budding or even upon the pcrfcslion ol its ('(jiiip- 
inenl bossihlv s<»me < \isting hiidding, jiicbrahK 
in pKcsimilv to one ct! oiii umvci'.itv 1 olleges, 
would he av.nl.ihle A verv import. nil iloinl, 
liowc'vcr, is that il should he .1 sc/aoa/e ua/zema/ 
iiniitutr, and not .1 nutc depaitnu'iit oi some 
c \isting Ic'.ic'hing nisiitut'oii. 

\ t 1! \ s iO\ ( 'UM'M VN. 

Currents of Mathematical Thought. 

/ 'lilciil Si h'ufi !hfU(- (1('\ M icfi s hans' 
r\}ifi(}nilc it dco/v /( s 7'( m/>v Moji’nns. By 
I’lof Ihcirc' Ikuitiou^ (Xbmvclle CiolKc'liori 
s( ic’iil dicjiu' ) B[i ^71 (l*aris: I'c'lix Alc an, 
Kijo.) 8 fr.iiu s net 

T 1 1 1'i ,iim oj this woik h.is hc'c'U (are1u|I\ 
explained h\ Ih.e .mthor, aiul flu leadc'r 
must ( ontinnallv -lu'ar ih.il fael In mind Ihe 
hook IS not a histoiv ol mat hemal ics ; it is iu»t an 
acconiil ol striking di-^c ov c ru's, or a of 

mat hemal ic al nu'thods, as sn» h It is .m alii m]9t, 
m the light of emr present knowledge, to tone the 
princijud e'urrenls of thought hy whali pokes- 
sional matlu mat u'l.ins during dilfeic'nl peiiods 
have' lu en consciously or imc onse iously inlluenccd. 
No hard-and-fast f)<:)undary jiues have' been laid 
down; ft ifj merely for the sake of convenience 
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th.it llu' V' IhaU tniir ( onMtU r( tl h.i^^ in < n dunUd 
inU) l\^ro suci cssu t* 1 hr iii-t ».l 

('luK 'lvI 'H tlir ( l.i^su .d < in'(d' nulhiuLs had |)ta<~ 
Ut .'ill) K.'>! lluir pr< s‘iL;r anil , thr -,(i(iii(i 

whin (at t)i( (lid (h th(, (‘j^hUrnth irnltir\) titr 
nvw ni( thuds mlrodra od hv 1) '^tal^ls 
i^rlhn'i/, tial I' viUi si ctut d to lia\t iiatl'i'd m \ih( 
ntanni r liir Imtit. oi ihrir pouris atitl to hi iiiLaj) 
:ihh:<*l i(,dl\ ta w and iin])n!lanl luhds 

ol rt'scari'h. 

N fi\N that ''O iiMu h ^M)<)d u ol k h ts i)( 1 n dm a 'ai 
^tirrik nia I hi'' iiat It s w ( tan rral si with t ai a* ' ii- 
rai ) s lait an I-, thr ( Irrrk in.ilhi untn Mil l^id ot 
his -ii!)|<(t ll itiijiidMl till' aiithnatn <al vvholi 
111 I ml a M av ^^( il as io'oini 1 1 y, and l« a lli( Cv iIm' 
oon ,i!is ,if anv rate tlu toimii laainh w.ts llm 

S' y 

niosi I maiaini nt.al r»y th< time oJ I'hn ltd llis 
(irtiks ]iad I pi rit'i t llirory ol ptopoi tion, and t 
iiirtliod oi I \liaiis( 11)11 ' apahlr <‘f soK nj^- prohli nis 
t(H will'll now use micoral ral« iilim I fi 

Ajioilojiiiis 's "('otiK's” we have niiim rous pro 
positions \\ iiK ll ale "O e.'isily tiailslatt'd into .i 
M)ofi( Ml aI:^el>Mii( d loiin tfial one is .nhnosl 
Leinjiti d to ihnk lIkiI tiu' (ireid^s aiilHjp.iUd 
l>es( ,!f (1 ■>' inahli'.il method dins, houevir, r- 
f)ol tin Mist ; and m the saini waV it is a mistake 
to lanm' that llie\ had a theorv of irralioiial 
iiumbds, I he dis(oV(TV of iia ninnieiisiiral)l«' 
(juantities 1 ( (1 to a tkeur> of [noportion apphi al)le 
t(j lh( in. hnt the r.ilio ol (\Vo smiilai (juantiln’s 
Wvis ne\fi tc'^ardedasa nitinhi t (ven 11 one of the 
fjtianfilns v\,is an exaet nuiltiple ot (he olliet. 
Computation and ni(Msnr«iiunl as suidi did nut 
form pot ol malheinala ; hnulations ol eonstrue- 
tion, siiidi .IS those ot Imk hd s * i^lemenls, seem 
due a mixliue ol .esthetic and philosophuad 
(^onsidi f.d ions Archimedes tract ‘ (.)n Mittliod 
shows that die <;iealest Criik m.'ithem.ilh lans did 
not (hsdain the use of inech.imeal eonsideralions 
.IS an aid to matliematieal rcsoaH'h; but they ne\er 
w'eie <oi)UnU'd wilii a meehame.d proof, and 
:dw .i\ ' ll i( d to re[)l.u'e it b\' one stiullv mathe- 
mal)( ai in theii -^eiise ot the term. 

Cominj; now to the seeond period, Plot. 
Boutioiix ( onsiders that tin; great innovation of 
the seventeenth eenturv does not consist in the 
use of new methods sueh as tlir inlinltesirnal (Xtl- 
culus, bur r.ithei in tin diwelopmcnt of the notion 
o{ “ tuiu'tion,” ('sp(;rMUv m the form of an inhnite 
series. hew dungs are more interesting than the 
hlstorv of tlu' malhemalieal term “ futrclion.” 
For a long pei lod all the funiMions aetuallv con- 
sidvrcd were those cx[iressil)lc b) power-series. 
Kven these were disciiss^’d in what would now 
be called a scandalously superficial way. In 
spite of the fact that as early as the time of the 
XO. 2718, VOL. 108] d ' 


1 !( rnoiiUib tlu; probl.-ni of vtljratinp; strings ltd 
a prolongt d discussion as to the possible or prcr 1 
* lepicsi ntation ol --o-ealled " arbitrary funeti<. 
the siihjM't was lett w I'oppi d lU) in mystcrv 
it V as otUn t.K itlv assumed th.it a power-sc’ ^ 

1 vprmrnt.ilion, at least tor some intimvals, 

1 .ilwaxs possiblr it only it could be foe 
1 Idniriet’s mtrodiu'tion ot 1 1 igamometneal Sf cb 
,ud his hold .ipplkation ot them to physu^al p 
K iiM c i\< a s-wi ol chairical shov'k to the m.ii 1- 
i milital woild. and the use ot complex riuam itv 
i w.r- si ill Kgaided b\ the orlhodo.x .is .1 son m| 
,Mg‘dmg li rk w'hiih led to voitmL rcsiihs .1 

(jUite iiw< 1 lit.alile w av 

'll'c 1 )( ginning ol the modern [leriod mi' !k' 
( <):i\ ( nieiit'.v m. liked bv VheJ’s memoir on tla 
I hiMMiu.il s( rn s , in this we ]iave for die firsl ujiio 
I I ((a'(<r .md rigoions Ircatnunt ol an .malv^L ! 
j tii'H tmii \(i<i m th( hands of Ivieiiiaini 

I Dire l)l< r and olhers l!ie subject made go.i' 

I sti.dfs, .'lud thr v.isl subject ol die (lassihi iMoii 
I of luiKlxti's has tics n ad.u'kid with a gi.illivinc 
I me.isuri I 'f SIX I ess 

f n 1 1 mg t i X eii I r (Ml I s ol 1 11.1 1 Ix mat iiaal t hoiig ' 1 
I file aiillxir li.is rr((|U(Utlv to di.il with ('ontruvii 
dal ni.i'tris mi wliuh Jie e.imioL ju'etfmd to give 
inma than .1 plausible ofjuiion Perhaps the' nxea 
impoilant ot tixse depends on llie deiimtion (* 
midx mates. In oiii own ojimimi it is best j<M 
die pr('s( nl not to .illrinpl anv torin.d deliridioa 
ot m.il luMii itx s. l)ui to b(' ('(intent with the intCM 
national st hediile on whieii die Koval .S<jeie 1 ' 
'suhjei'l- Index is based. So long is it is agreed 
to iiK hide MM h dungs ,as the tlieorv ol groups o i 
OIK' h.ind, and afi^tr.u 1 dvnamx's on the othei 
.1 formal delinition, is ; a* I a all \ impossible Put 
iheie IS oiu' point on whii'h a dilfcrcMU'c ot opinic>' 

IS both signilu'anl ,ind important. Is math* 
m.iti( s a s( X lu'e in tlu' true sense, nr is it .1 
organised method ot a speied tcjic reducibl 
.ilmosl entirelv to a hraiudi ot sMiiholie logic 
W'e ar(' \(tv glad to see tliat Prof. Houtrou 
( inpluitK .illy adopts the funner view. To bin. 
as to us, niaduMnal les proi'ceds from a body < 
mdefinablc data w hiidi it discusses bv means c' 
special methods jieiuli.arly its own,* while it 
general nietluHl is simplv that of all scientlh' 
nseati'li. ’['he school of whii'h Mr Bcrtraiu 
Russell ma) be talam as a reiiresentative has pei 
lormed .i gri.it service by its eiidxMl discussion o' 
j what \\<‘ mav call m.itliem.atical first principles 
but few of its members, wc fanev, would claii 
that it has contributed to rnathematK'.d theorv 
At an) rale the great body of progressive math' 
maticians have refused to admit any such clain- 
atid we may venture to suggest one reason fi 
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►ir cloin^' so, a reason ^which can be appreciated 
anvone of a niathem<jtieal turn of niiiu! 'I here 
' certain i(]<‘as, such as those ol tlu* shape and 
,,ancctivitv ol surfaces, ujiirh are extrenu*K ditti- 
if n(d impossible, to reduce to arithmetiial 
plain man w ill, we tliinK, continue 
.;>nsseft tliat his (vmeept ot the shape ol a spiierc 
-y an aiu lior rinj^'' is as ch'ar as an\ that he lias, 
Sdependently of any arithitielital considerations, 
^TkJ this altlnni^h in lliese cases analx'tical etjua- 
jons of the surfai'cs ('an ))(' ioiind ; th(* same thmij 
true, ii^ e\ en renter measure, o( Mohius’s 
^^tne-'^'idcd surfat <* and its defoi mations. 

W’lu-tht'r the reader ot iliis hoolv a^aecs with all 
“he author's eonelusions or not, hc“ eannol hm he 
"grateful tor the eaia'ful ar^mmi'nl s h\ utiiih the\ 
ire supi)r)rled. 1 la' last word on the suhjef t has 
^^lot het'ii saifi, and valorous ( dui [o\ ers\ about it 
he ( onhdentlx ; but wh.i(t'\('r tbe 

^^final (ora lusion m.i\ be, Ib-of. Uoulroux's work is 
dik('lv to be ref^ardod as a \alu:ib)e < oiilribution 
bo the philosophy ot maltaanatit s (i, R. M 

f Science and the Community. 

' /'eon; ti Modern / nirer'ily. .Sono' \nn\ <uid 
^ .i -i/nf oj S’co'ntc. Ib' I’lol. \. SimtlK lls 
i’p I ’4 (London: Oxioid l’ni\(rsjt\ Lrt ss, 
lOJi.) ij,s' ()d net. 

I'iK I’rol, Smittulls has to s.i\ ou 
the aims o| (aiiieal aai and asf)nn(ions of 
St i(mr<. is alw,i\s woiths <>1 attention, het'ausc* it 
I 'nresents tlu' wisdom ot expi'fuiKe and the d( 
hi t .ations ot a wa ll-i^alaneed mind, W’e ate ^lad, 
thi ri'ti'ire, that se\en addresst's, di’livered b\ him 
on various (X'easions from i()ot) to i<)i 4, are Ik'i'i' 
together in hook-loim, and w<‘ hope lh( v 
will he wideh read, parlic ularK bv members oi 
the i^eneral juiblic. 'I he sub*tille is a belter index 
to the contents ot the volume ih.in is the mam 
title, lor the whole o( tlu* addresse.s .irc < oneenu'd 
With tiie relation ot suc'ia e to the eommiinitv 
llifou^h education, Industrv, <ind other praelual 
and intel]e('t iial a(livitie‘‘. Thev st.ite ('hno'h and 
with dij^nitv w'hat science stands t<a m modern 
life, aiul their messaj^e rannot rc'.K h too extended 
a circle. 

Prot. Smithclis has dt'('uled views upon tlu’ 
place of science m ednealion, and (in' sjirnilK'anec* 
ol university work to industrial pio^^rcss. In 
' ommon w itli most universitv teachers, he liolds 
that a hroad and sound <4eneral education, m 
which scicmt'c occupies a ri^htlul part, is the best 
oundalion upon whicli to build a unlversitv 
our.'ie, but he 4^'oes farther and ur^^es with con- 
incing; iteration that universities serve the best 
airpos^s of in<iustry when , t^cy treasure of 


g^enius wa>rking in tlu*m pureK tot th<' advance** 
ment of n.itural knowledi^e and unfettered with 
eonsidei ali(jns a> to wheilnr tin msirmtion or 
res(‘ar('li is dire<'il\ piol!tal)h' to mdustrv or trade. 
"It.'* he s.iys, “fh(' soh* purpose of ouj new uni- 
\eisitles were !(> make mdusti\ and eomiiKTCC 
m(>n* effective instruments of eitluT personal or 
natit)nal wealth, vou might indt'ed find men to 
staff them, hiil vou vv()u!d not iind men who were 
w'oiihv of tlu'ir hir(', and vou would have nothing 
tliat had a jiist i hum to the title ot .1 niuvcisity.” 

1 he lU'vv universities have, no doubt, bad ;» dilii- 
(Uiltv m (onvmemg tbi' business world around^ 
them th.it then csstntial lina tion is the extension 
(»t kiiowh'dge into new fields, ,ind not nci essarilv 
tin- improvement ol llte tiade ot tin* district in 
w bii'lv (lu'v ,ire situattd, but llu v liave iwostly 
done so witli gialitving sik <'ess , and evin in the 
am icnl universities ol tins kingdom an obsenrant- 
isi atliiudi' towards sc lentilK' iiu|im\ is not un- 
known. It is fine tli.it the c.iskcts ol tlie past are 
tilled with tri.isuresof f.aci, tlioiighi, and perlorni- 
anc e, but all tluit » an be doiK' in the' soc lal s( lenros 
IS In leveal tlu'se piodia Is ol bum.m gitiius and 
.'letion with llu' object ol using them as a store 
ot wisdom and I'xperiem e Ifom vvhicb g uid.iiici.' to 
j)o.ic'v or ( ondin'l ma'' b< gainc'd I he exjveri- 
mintal seic'ia es, howeve'r, ai. paitKiiIarlv l on- 
eerned with the discoveiv of thiivgs and piiiuiples 
mvei before known, and not with naielv' rc('r>n- 
stnuting past liistorv. W hen (ralili'o tiisl turned 
his sin.all t('U's('oj)e i(.>w<irds the thiec* siais m the 
lb It of Orion and the six in the Sword tie saw 
III tile li('ld of VK'W' fightv si.irs wliidi had 
never pn*vionsh been looked upon h\ human eves, 
and cveiv su( h sf u'iilda discovt'rv lejnesents a 
similar expansion of the tmpiie ot know k'dge ■ - a 
l\os(‘ll.i stone for the* mlerjirelation, not ol human 
documents, but ol the wfirks of the Mailer of the 
I'niv et se 

When this distiivtlon iielwteii literary records 
and s( nmtilic revelation is iintL rstood, no ohjei tiop 
need be ramed to liie limitation of l!ie '* hupiani- 
ties” to matters rel.itiiig (o liuman aflairs and 
liijnian uatuK. g<'nerallv, though historically and 
aetu.illv experimental jilnlosojiliers may ( hiirn to 
1)1* liumanists witli as much right as do men pf 
letters .and students ol social sc i< n<as. Lia>f. 
Sniithclls hlmscli ca rtaiiily belongs to this i ale- 
gorv, for he is no nairovv pedant, but a man of 
wide mleiests and wis(' vi>ion, and in almost every 
address m the present volume' the kev-note is 
.sounded of science as a noble jiursuit and an 
ethical intinence. So miK'h .attention is now given' 
to material results of scientdic research that it is 
refrt:j»hing to find a representative of a modern 

' ' ^ Q 
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which ha‘> to look iar support lar^o-K 
to business men, pro( laitniti^ o\cr and over aj^ain 
that scient (' teaching is not to tu* jusiirual lo 
works alone, but Ijn the spirit of inteire< tual (ex- 
pansion. N’et while IVof. Smnhdls adxocatee' 
science for its own sake as a oMt^ssarx part of the 
enrri( Ilium in all sta^o's ot stud\, he d(«,‘s not 
(overlook the I<h t that mam ^ri at (h velopments 
ha\(' had their onj^m in efforts to solve )Hirel\ 
practical yiroblems ; <md he illnsiiates this m one 
adflress by a sketch of l*asleur's work. ll( is, 
hovvtever, strony^dx opjaised to th(* (ontrol of uni- 
4 *'t‘rsity teaching b\ technolo'^-v , and savs frankh : 
“1 ( onsider tei hniiMl nimetsities tf^ be an edia a- 
tional mistake and a national dany^er ot the first 
maf^nitude. ” 

dla^atfitude towards knowledge represented b\ 
this remark is < harai teristi(' ot IVof. Smithells, 
whose MU'ssa^(e perhaps be e\{)ressed l)v llie 

phrase : “ I‘’osi(*r the spirit of science, and the 

rest shall be y^^iven unto \ou.” 'This is the ex- 
hortation alike to an Indian audienc(\ to ^.^as en^i- 
nrers, to jouinahstv. to studi nts of home sciem e 
and hous('hold econoinn's, and to tfie W’orkers’ 
lulucational Assoi lation It is the nutiif of the 
whole composition, and dlsi'crnm^'' ears will distin- 
y^uish it abo\ (‘ the dm ol the market-place and the 
clan^iU}^’' (d industrial hammers, and be stimulatial 
bv it. I he host teathmj^^ ol .nt, or literature, or 
music', is that which promotes appreciation ol 
what IS highest m eai h ol them, and the same* is 
true of science, vxhelluT the' best he the revela- 
tion ()l a law of Nature through disintc'iested rc- 
searc'li, lhc‘ creation ol ,\ new indnsltv through 
sc'icMitifii disc oxers, or the mental altitude dc-- 
vclopc'd by traininy^ in sc lenlilu method. Modern 
cix'ilisatioii is huill ii[)on si n ne'e, and a knowlc'dy^'e 
of Its foundations is tlurcd'ore essential to all who 
ha\e |)owc r to dc'lc'rmine the shajx* ol the suj^c'r- 
slrueluic-, othc-rwisc' it ma\ be destroxed by its 
own streixj^lh I’lot. SnulhelK pleads ek^cpientls 
and with inspiring i nnvic ticxn on Ix'l’iall ol natural 
knowledge and its human si^nific aue'e, and the 
cause li) whiih lie has dexoted most of his lllc' 
will he' dc'i idedlv he nefUed il his adx oc'.iex of it is 

widedx lead 

William Osier. 

Counsels aiiil Iddih . I’ rt>ni the W’nhni^s of 
ll’i/fnini Osier .Sc'cond e'dition. f’p- 'x'^ix ^ ^^55. 
(l.ondoM * Oxford rnivc'isity l^rcss, 1921.) 
t)J. n<‘t. (t\ . 

I I' xxould be' ditheult to ovirpraise* Osier. He 
xxas lieart and soul itx loxc with life -a man 
most lovable, courteemb, graciovus^ of unfaiUpg 
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^Ylnpathy, hopeful, generous. Toronto, Montreal, 
Baltimore, Oxford these universities were; the 
stages of his xvork for mankind : a great teachei , 
a good e\amy)le to all c:)f us, a foremost representa- 
tive of the .sc ience and art of medicme. He came 
from \mcrica to Kngland as Mr. J.owell c ame, as 
an Amlxass.iclor : and bx his c ulture, his dex’otion 
to tfie humanities, and his adrnir.dile gilt of speak- 
ing well and writing xvell, he deligltted Oxford as 
Loxxell delighted London. It was an unheard-of 
thing, that Oxfcjrd should get a Regius Professor 
ol Medic ine* from Haltimoie : but it was graud 
suce'ess. He drew log (*1 her, in his profession, so 
far as one man could, .VnicTua and Ibigland. He 
came at the* end of the Augustan ,\ge in Oxford : 
and it xxas like home to him, 

There can be no hig^her praise of his influence's 

and ji IS not too high - than to sax that he 
exercised, in medicine, that sc*cret of teac'lilng 
whicli Ruskln excucist'd in p<imting and arc'hi- 
teetuie; and it js worthy of note that his writings 
haxe a touch, and more* than a touch, of Ruskin, 
both m thouglu and in stxlc. Onlx , life xx as kindei 
and snnim'r to him . R uskm is t r.igc clx : Osier went 
from one h.ippiness to another. 

'The new edition of Or. C'amac'’s anfholcxgy, 
“t.ouiisels and Ideals, " is good as good l an be 
- lull of wisdom, learning, humour, pr.ic t ic'alitx , 
and lox mg -kindness. Not all cjf ns, m the meciieal 
j)rofcssion, can exer expect to rise* from tin* ranks. 
I'or some of us, luic' and there* m (Jsiet ’s w tilings, 
the ide.ils must appt'ar to l)c* aboxe attammeni, 
and the eounsc K to ])e eounstU of perlcs'tion. W'o 
haxe not, and we nexcr shall liaxc*, his adxan- 
lag(*s. \ et, as one turns the' page s, xxh.it a 
treasurx ol sound yd\ ice is in them! l''or ex- 
amy)le ; 

(i) '‘()ltc*n the i)( st part cjf x our w ork w ill liax e 
nothing to do with potions and jxiwders, but with 
tfu* exerc'i'^c* of an inlUienec* ol the strong upon 
the weak, ol llie righteous uj>on the wuk(*(), ch 
tile wise* upon the foolish. '1 o xoii, as the trusted 
lamilx counsellor, the lather will come with his 
anxieties, the mother with lier hidden gnel, the 
daughter with her trials, and the son xx Itli hi^ 
follies. hullx one-tlnrd c.)l tlxe work xou dcj will 
be entered m other books than xours." 

(i) “ l-'rom the dax xou begin praclice, never 
under any eirc uinstane(*s listen to a tale tC)UI to 
the detiiment of a firother prac litionei ; and when 
anx dispute nr trouble does arise, g<} frankly, ere 
sunset, and talk the matter oxer, in which xvay 
you may gam a hi other and a friend. ... It is 
the confounded tales of patients that so often set 
us bx the ears. . . . dhere is onlx orxe safe rule— 
newer listen to a patient xxho Ixegins \xith a storx 
about the carelessness and ineHicienoy 
Blank, .Shut hii|t or fKr up with a snap, jcnoyvtng 
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fuU well that the same tale may be told ol \ou a 
few months later.” 

(j) “Intemperance in the quarUit) «)!' lood taken 
is almost the rule. Adults eat lar too inueh.'* 

( 4 l “'I'hing.s inedieal anc 4 gruesome ha\e a singu- 
lar attraction for man) people. . lo talk of 
diseases is a '^ort of Arabian ni^ht ’s entertainment 
tp uhi('h no dis('reet nurse will lend her talents." 

hor ^^raver and more intimate (aiiwmse with 
Osier's mind, we have this antholo^N' as our lom- 
panion a book worth reading, worth liuN'iniLif. 

Our Bookshelf. 

'} he }*f>^}lion in Space of ihe Aurora Polaris, from 
Ohscrrdtioiis nnule at the IlahhJc Ohsi^rvatory, 
i(ji3-i4. By I.. V'e^ard and O. Kro^ness. 
{(leofvsiske Bubiieatiom'r, \() 1 . i, No. 1.) 
f*p \ li f 1 72 plates. (Kristiania : A. W. 

Boktrykkeri A .S, njjo.) 

dms is an elaborate ara'ount of observations made 
lo det( rminc the hc'ij^ht of the aurora, by the 
method orij^^inally devi.sed b) Sturnier, and used 
hv l\im in iqio. I'he method t'onsists in photo- 
graphing the aurora simultaneous!) at two stations 
some miles apart, and determining^ its parallaetu' 
shift r(‘!ati\e to the stars In tin,' present woik 
the .luthors employed a base line of 125 kilo- 
metre's. mill h larger than the hast' o( onl) 4 5 
Idlomities list'd h\ Sldrmt r in his first experi- 
ments. 

riit' lowest hri^cht of the aurora is a question 
o! lon^-slandini^ ('ontrovcrs\ , Man) of the older 
rd)ser\ers thought that it reat'hed on oteasion to 
the ground le\i‘l, but Dr, SiiUfison 's obsers atit>us 
n the. Antarc’tie led him to think th.it this was an 
ittasum, and eertamlv it si'ems \ery improbable 
1( the theorits nov\ I'urrent of the ori^^in o! the 
aurora in eorpuseular ra)s are to stand Stormer 
ntaer foiiml an)thin|4 lov\rr than about 40 kilo- 
int fK's, and the present woi I«.' seems to indii .ite 
tii.it (he lowest \ allies found b) him were* erro- 
neous, the base line' emplo^e(l not liein^ lonj^- 
enou^li lor aecuraey. W'^ard and Kro^oiess lind 
tile lowi'r limit (ix ranj.^e from 7 ^ to ihh kilonu'tres 
^he^ hnel an indieation of t\M» maxima m the 
height distribution (urve, at roo and 106 kilo- 
metres res])eetiveiy , and imdme strongly to believe 
that these are re'al, and due to the presence of two 
kinds of (’orpusmilar rays. 

J he nu'thiKls of measurement and redui tion are 
set out in ^reat detail, and a lar^e number ol 
phn(ot;raphs are reprodueed. R. 

Dairy ‘Bacteriology. Hy IVof. Orla-Jenseii. 
Translated from the second Danish edition, 
with Additions and Revisions. Hy P. S. Arup. 
Pp. xiin t8o. (London: J. and A. Churchill, 
iq2r.) iH.s. net. 

rpis book has alread) passed throu^li two 
editions *n Denmark, and is now translated into 
Knglish, It will be found to present a useful sum- 
mary of the subject for the.4att7 ijtqrker, giving- 
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him information tliat will be of value in his rotttine 
work, and w HI lulp him m coping with the 
troubles that penndu all) .iiise m dealing with 
farm products. 

Milk Iroh Horn he.dtiix rows contains a few 
ori^anisms den\<'il m.iinl) irom the .nr, the udder, 
.'uuJ the te.ifs , thevt' are ne.uK all miero-cocci and 
sate ina form's, mo^t of whiih aie witlioul ai'tion 
on the milk, (liou^h .1 few acidifv .md ])eptoiiise 
it. Milk whiih h.i-s lx en less ( arcfulb handled 
is liahle to eonl. un a ;;reat v.niety nt oi^amsms'— 
<a»li, a< loj.jene'^, .md otliers Irom the dimg ; fluor- 
esfent baiteiia liom the water used loi rinsing 
the pails; and others from the bedding, stable 
dust, etr. 'I he Anuruan "certified milk" <'on- 
tains Ifss tlian lu.ooo of lluse organisms [ler c.o. ; 
tills kei'ps well. f he author gi\es other figures 
for oilier sarnph s, running U[) lo hundreds of 
jiullions pr r i <'. I lirre is a good account of milk 
pri‘ser\ .ition anrl irealmenl. • 

Mitteilufifreu Jer Xiiturfor\L hemleu (ieseUschaft in 
Beni aus deal jahre iqiq. Pp. Ixxv-ti^i-f 
I'afel 5. (H( rn ■ K. J. VVyss LTben, i()20.) 

I'lii-: s('ientifu conimunit ations pnbli.shed in this 
volume are mainlv of loc.d inti'rest. Prof, Kd. 
h'ischer ilironicles additions to lh<‘ list ol specics 
in the flora of Berne whuh ha\e beiii noted in 
the past ten veais, a I.irge number are aliens 
whieb li.ivc been introduced in \arioiis wavs. I'he 
most important ( ommumeat ion in [mini of length 
IS b\ Wb'rner laidi on " llie Sin i ession of Plant 
\ssf)< laf ions, " .111 ei ologn al sfuiiN’ ol the vegeta- 
tion ol the B< rnese Olu riand, w ith sjiei i.il refer- 
ence to the Lauterhnmnen valley Di R. Stdger 
desi ribes some ni) rim i oiogii .d obset \ ations on 
tfie B(‘l.il[) at more than 2000 metres elevation, 
m whieli he notes the (list 1 ibiit ion of tlie seeds of 
I'hesiuTU nlpinum by two speiies of ant. 
L. (jaumann gives .in ae< omit ol the meurrence 
and ana of dislrilinlion in Swil/eiland of the 
spei'ii's of (he paiasilii' fungus genus I’eronospora, 
and there is also a pajier on the etiology of the 
‘‘gripjH-*’ bv Dr. Sahli. 

Ihr J\lement'^ ot Dim l-i urreii! f'Jeitrnat Piiji^i- 
neeria^ B\ 11 . !' . I rew man and (i. L. Coud- 
litle P]). \ii ‘ jnj (London: Sir Is.iai Pitman 
and .Sons, Ltd., iqii.) 7< od. net, 

I'm' objCi 1 ol this addition to the many electrical 
text -books IS to bridge the gap between elemenlat) 
handbooks and treatises on d)namo design. 1'he 
gt neral princijiles ol iiidueetl i urrents and eleetro- 
magnelisin are brielU reeapitulaled, a l( \v ol the 
more common instruments are desi ribi'd, aiul the 
main features of the direct-current dMiamo and 
motor are treated in a praetit al wav W ate 
pleased th.it the authors have the i our.ige lo use 
the I’aleulus in siadi an elementary work where it 
simphlies proofs, tor, as they rig'^htlv point out, "it 
is essi'iitial to all students of i ngmeering ’’ l he 
treatment is a|)t to be a iittli too sketehv loi the 
second-year student for wdioni the work is in- 
tended, and futuri' editions should remove such 
f blcnii.shcf; as ‘‘jelectric-niotive forced’ 



432 


NATURE [December i, 1921 


Letters to the Editor. I 

[ 

['i he Editor doe^ hold hioiself rrslyonsible Jor 

opttitori') expressed by his eorrespondrtrts. Seillier 
can he undertake to return, or to correspond with ; 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Relativity and Materialism. 

Pkoi . Wiihos UaN l<'i .1 \l.lr^ 

'been hiisily m ini^inu' 'in- ile.tih-kin II 4 >l 

niateri.ilism 1 iIkm <■!(») t* n<*t .t little sllrpll^^(i u* 

in Nmiki 20) lus statement tint 

KinstiMn’s llieoi v nas the tl<*at h-kn< 11 «>f m.ilt'ri.il- 
tMTi.” ( ihonj^lit, irom niN j)resJ<>us .icijuamiam e 
with I’lnf (ail’s wiitinj^s, (hat Imt^soh, ( 'nn ami 
otlierv h.ul .ilfea(i\ duiM* ,ill Ih.it was lUaessatN in that 
<Hrecli(jii Ihil iHt ' I’lof ( arr lias tesiisi itatetl 11 
lur tl[e « \|>ies>, purpose of l^iIlm^ it om e moie 1 hat 
iinfoi I unate iloihuu' scents to I'Mst inainlv for llte 

purpose of hein^ pei'itxiK alls slanj^ntei e<l fiv ptofessots 
of nielaplwsus; and we are !e«i to the lonsution th.il 
materialism must lta\e \(rv stn^ular po»p<‘tTHs (o 
sLir\’i\e so inaiu iiapn <‘\e(utions. 

W’tll, It d(H s jx>ssess .1 pH>peit\ w lueli innst 
natuialh ap, )4-ar sin|^iilar to those sleeiM'd in meta- 
pbysies ii happens m> he trin- Seientifu in.itenal- 
ism, as now undei s|t»>..<l , d(jes not jirofess t4» he a 
rounded ui hnal svsieni of piidosoph\ • it is mereh a 
name foi a few general piimiples, laid down h\ 
stit'flie, and st>l( t led f(M emphasis on attount of theit 
fiij^h human siamtjc aia e. SenaK <- m. dec's n< w know- 
; pltdosopliv' (ii^hlK undetsi(»od) does not; it 
siinpl\' (oIImIs (oj^c'iht'r leriam i^timiplc's mc'IiIcmI f)V 
sei<*ni (hose pnmiph's heinj^ selc'c led as havintf some 
bfMimt.1 on ihe deep tinihinp ptohlems ol mcisi ptt»- 
foijnd Imman inlciesl 

\mon ;4 ihe s<ieiniti, piimiplc-s thus sek'c ted and 
Hm)diasised h\ malerialisni and lhc‘ onl\ <'n< .mion^ 
Ihc'in suit seiiousls ( onl I o\ (‘f led is that which states 
that mind I'annot e\ist ipaet from inatler, or as I 
jn'ofer to pul it, that mmd is a function of material 
orp.anlsiiis Tiof. W'lldon Carr is c)f opinion that 
mind <on and </<>- c exist .ipatl from matter; .md hc' 
is under the impiesslon tliat iliis c>pimon is jnstilic'd 
1 )Y the priiui|de of ie!ali\il\. *^0 f.u .»s | c ,m follow 
his aipumeni, il .nnounts io (his. Space' and linn' 
,He 1 < lat! \ 1 to the oh^ei\ et ; then feiic' the' c xislem c‘ of 
an <ihs(tcine mmd nuist he antes-edent to the' exist- 
<>n(c’ of s|) u e and lime, d 1 tie ; hut sp.ct'e and tim* 
i.ire no| in nil 1 ihes ar<’ nut c>hje*cti\(' things, \yu 
cannot vceiph them or locn h them; thc\ .ua' pari cd 
tfu' nanlal liaimwoik wlinh wc* enact fear our eon- 
xenic'iui in di almo ^Mih c‘\fc'rnal natme. d'hc'V an^ 
eonte[ns, josi .is ilu* nurnhc'i ic) is a eoneept ; not .1 
tiling, Ian .1 fr. anew oik into winch tliim^s can lx* 
IhO'd ‘ Ih.i the (onii'j)i of relati\e space-litne 
SV-stetiis (he cMsieiici ot mind is i-ssc‘nlial. I’lacf. 

Cart niudu \\n)i ecpi.d [aofnnditv ha\e said tliat for 
the pH'sc'iiM e( dew the' <'\is(< nee of W'.itcn is c'ssi'O- 
tifti Dew' is .itjcii'ocis; a c oiu'epl is menttd ; lint let 
me- inform Pint ( ua (liar neiilic-r one nor tlic* olhei 
of these propositions ;;iv<s tiu' sli^htc"-! qu.dm to any 
scic'niilie malciiaiisl, n<a' hi\e they the' least relexailtc' 
fc") the' question whethei cir not mind di'pcTuD upon^ 
matter. W’e ate not (oncetiied with “ ennea^pU*,” 
which, of course', irn]'lv the' jnevious existenca' of 
tTiind, but with oha'ctixe* thing'^. 

Now Prof, ('arr .ir^ues tliat the “space-limo 
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s^^tenl,” invcilved In relativity, is conditional on (in 
existence of mind. \'erv well then. It follows tha' 
if mind were* to he extint^uished tin ou^hout the Uni- 
verse, the laws .at present ascriht'd to llie innvers- 
would cease to opc'ratc', ccr pc'rhaps the universe itif-eli 
would cease to evisi .'low that is an .dloj^etlier in- 
eredihie pioposition It I’fuf ( atT s mmd were? to 
hc' e\tin|..>uishc'd, liie laws of nature' would still rc' 
m.iin as the \ are 11 evervboOv elsc^s mind whYi 
also to he exlinquislii d the laws of nature would he 
unallc'tc'ej “(Orua-pts ” wauild vainsh no doul)t ; bin 
Ihe v.iiiditv of the’ ptinciple of relativltv its<‘]f does 
net depe-nd on tlx- e'xistence of .1 mind which can 
le‘stif\ (o it Piof ('arr exhihils that in< urabh‘ con- 
fcision between concepts and objects whiih D 
common to all those who think that mc'taphysics is 
a rival me-tliod cd scac-iua* m (he* mal<ini; of new know- 

fe‘dk<‘* 

Re'lattvilv of sjiacc' and time no inore confliels vyitii 
seientifii m.alea i.alism tli.iii doe’s lel.itivitv of mntioti 
lUit It is idle' to aif.tue with sentiment, and it is 
witli senlinic'iU alone’ tliat wa’ h.ive to do -sentiment 
unsU{>poi ted hv a fr.ijymc'nt of c'v idc'nc e*, and .issertini^ 
Itself m Hat vontradic tion to everv pt in< ij)le ()f k>^ic‘- 
\s a tnetc' staic'ment of tiuth. mateilalism will alwav- 
re'ij.^n, as i( has ri iijned now tor ea'ntnrie’s .is the has)" 
of sc'ie'ntitu' c'xperinic nt. Hut on a show of liands it 
will .dw.iv-, he in .i ininontv ; its reijyn is that of an 
unc’rownc'd kinp I here' c'xist', a wide* and unive'rsa 
human sc-nlimenl whal’i lo.allu’s maK’iialism Thai 
ve'inlnn m 1 omc''. oui m man\ dilfc'niit (oims . ir 
tile' \ulp.ir vcipt'r stiuons of the iinedin ail’d, in spiritual 
istn, m mc'l.ipliv sre a! disseitation 1 lie\ aii' hut thi 
same de'<’p sMitinunf on dith’ient intellertii.il Lfradt's 
but as f.iNe .md r.nie n in the hij.:h( t guide's as then 
.\ie m the’ lowe'f I'Aeavwhere it conn's out* ir 

I ph\siolon\ wc' linel It .IS Mtalism ; amiaio the public a 
. i.ir;.:e' if scippoits teliuiou. the most powe’iful sinful* 
f.ictor ihal has moukh’d llv de'stinie's of livilisee 
hnmani!\ M ite-rialism must .dwavs be unpopular 

Ih.il IS win It is so ofie-n Ix'ino killi'd Ihit it is trU'_' 

’ that is wh\ 11 ne\(t die",, lh.1l is wh\ il neve'f wil 
die'. unie's>. indee'rl, it is opr dri\ diowne'd in tlx 
Iku.fK of <'il\ sent nni’nl.dism 

'Iwo Imndr.'el md liftN mmis ipj) the w 01 Id »‘i 
ph\sics w.is fermi-ntink .is it is now Xe'wton w a 
i ini re aluc mu i r<'\oiution ot lliouidit, c'omp.u'ahlc' I' 
the- I oil 1 1 ion of the' las'; twc'n1\ \e'.\rs d he'll, 

1 iiow , the' sudden npsettme* of old idi'.is lend in som 
' stUse ,1 d< mot .disinn elfect, lliere scerns a ny 
1 <lanL;er ih.i< mc-t .iph\ sp s mav tala’ locit, for a bri' 
ptMiod, .irmd the '.general disorp.misai lein eonsequen 
vi|»on ill*' t<\olutu»n. \ speel.itor eloes somelime.S Se* 

, most of the' pamc', .iii'l I tiust it ma\ not lie con 
sidc'ic'd pre’sumpi nous in ,1 s)mm tator lc> senind an oji 
' note of w.'tmnn ,u ,i tina- w lie-ii ni.eu insidious iovn 
>.io*rs of scH'iie'c’ .irc' he'in^ .ilte mpice] h\ nie'ta]divsi^s 
'■Ph\sus, 1)(‘w ire cd Me t i|.')h\ sK's 

\e)\ ember 1^ llcc.it Fa i lOi . 

Metallic Colouring of Beetles* 

' In rc'lece'iue to Mr. ()nslow'’s leiOT on this subjec 
i m \\iaKTcccf Novc'jnlier 17, I ma\ s.iv that il requlr«| 
1 some' c.are’ to ]ire'par<‘ siM-cinn'iis feir llu' pressure te'^l 
'1 he’ chitinoiis coat is thick, .md is softer below tliai 
it is at (lie e ole)ur-produe in^ sm face* d he inner layer 
should be re'iiioved sc> fai .is possilile, and the 
iric'ce (wliich slicRtld not exeecd i /sei in. in diamtitei 
cur from the remaining pai t r ^ 

In mv exirerience, w fieri these condition*? ar 
attended to the colour vanishes under presisure,' a*' 
■r ' 
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iiV iHxiiU casvs returns witeit the pressure is lelu-vt O. 
/X^e apja'arnnre then '^u^^^ests a lamp aUenuitcly ex- 
finguisht'd and relit. 

'^he same precautions as U> (ha sm.illnt'ss at (he 
res(-ja<t-es and the absen^a- of a conip,iraii\elv soil 
b(-‘d undt I (he eolonrad ha\e lo he ohsened in 

the case ot meiallir featliers. 

The loloLirs of anilin films are not affecled In jues. 
^iure oilieruise than hv the ojaital contact het\\«‘en 
them and the uppri quart/ lens'. 

d hr same ma\ be* said of tlu' colours of iein|)en'd 
I?teel. etc. A simple c‘N|H‘riment is to he.u a pie( e of 
polislu d steel and lo r(mo\c‘ 1)\ polishing ,» narrow 
iiaitd of tlie eohvurc'd part. '1 lum ftxin ,i srries of 
Ne\vl(»n's rinj^s, ha\in{4 this band as a di.iinc'ter It 
will be found tlial in the stra\v-\ ellcu\ of tin- trm])ere<l 
pari till' rin^s are scarce!) displ.ued as (hc\ eioss 
the band. I'urther, it nia\' bt' noticed (hat when am 
of (he colours ar** ^raduallv )K)lish('d otT the colour 
d(H"s not (Itant^e as the (hickn('s^ of ih<' la)er is 
reduced hut inerelv beconu's fainter. 

From this )t may hr fathered that the ecdours of 
temixnnp ate not due lo inlerfcM ence, at .atn rate- 
in tlu ordinar\ srnsr in which the' word is usch). 

\ M \ l I 0 ( K 


The Tendency of Elongated Bodies to Set in the North 
and South Direction. 

'I'm i< tiers o| Sir Ailluir Schuster and ( 'ol. h'. II. 
<iiov ( -1 lills in Naiinf ol ()eli»her 20 and Novnn- 
)jer .’4 undca' the alxnt' hi adin^ aic' inlerestinj.;. as is 
nKn the mlicle b\ Mr W’ I), l.amhert in (he 
A))U'n,a>i Journal of Snem .■ foi Sc'ptemhca l.isi, to 
wliicli refinnce is in.idc b\ the latter, lait the* i-\- 
trnneh weak i'imv i(al tonal lori'c dealt with cannot 
]Hrssil)l\ have an\ appn c iahle i j|< < I on nn app.ii.iius. 
rind Is eeil.iinh cjuih- inadisinafe to .uaonnt foi th*' 
rosulis ol ( \p( iimeiiK made with it Inched, 1 
^^atiiei (tom soiite of Sir \rllinr Sehuster's tem.irks 
that ti( l( r]s that this is the c.ise The foicr (h.it 
’ b.pe found to e\ist ;inoih<i allop. lli< 1 , .is I .mi 
''e lideiK anvone who has watched the e\|)(iimenls 
uiidc I f,i\ oLif ,(hl(' (onditmns would admit 

Ml. L.milxit wi his ailiile is releiiiiip to ,i sus. 
jiendrd rc)d of 40 cm liMipth. weiphled .i| I'oth < nds. 


and finds lor this 
of a (i \ nr or i 
bal c I me i i\ .ihle 


Ital ihr lore r 
4(co,ono,(>ool h 
elTicI \an 

"Uspe ndrd ( n 
pa|)ir. 01 0 


[ \iihu! Sciiusita assumes. hoj- inst.ince, if ;j strip 
! o( aiutniniiim .ihoin 1 m. w id. is coilrcl touod into 
j the form of .< rinp and them flail, ned so that IIh' 
j sid. s .ilnjost (ouch .',i( h ot h< I , when sus|H-iHlc^d * 

; tM dh (hr tl.it-snrlac c‘ s)d.- tmn \ .md S,. as m 
: tile cast' ..f the 0 |dina(\ clmt s. \ov\, p (li.st' flat ,sUl - 
I faces arc* jxilird tail so .,v, (,> (,,1111 a rinp with the 
' * lonp Itc'd hoii/.xilal di.imi t. I s.v.ial times .is h>np 
as th. hic.iijth o( th.' snip, it is not this . lonpatcM 

ciianuiei that imiis \. .,,ul S.. hm i!h sail a ( breadth 
j of the siiip as hc'loir In (.ut, tliuc is n.i alleialion 
^ in thr dir.'clion, hut the surf.u i sidrs .4 ihi ilnmimunitt 
' strip l.dce lip the* s.mic dii«“e(ion .is when ili.x were 
' llallc nc‘d ( hist (Ol.;. the r 

! In i.iiin weather. 01 when the sUv o (!(.iid.'fl c*r 
j tile li.ironut.i is falling. n.> sat isf.u (or \ resnhs e.in 
; hr ..htained, .irui the* disc will then nsu.ilK (uni ap- 
i pro\im.i(.I\ low.uds (he hearing of thr thiikcs! 

I clouds. hVoni lepc-atcd experinienis it h.is h< . n found 
j lit. It when the' ap|).iiatus is plac'e'd in an non bucket 
I covered with an iion hcl, the N and S. diiretivc ievre.' 

> ce-.iscs to act ii|x>n the* disc, allhoiiph it mav J)e faith 
I sitonp in the' ojH'n .it the- same' time, 'I he' force' 

' a()|>e*ars to he stronprst in still, froslv we-.allier, when 
I the sk\ Is c'lear, e-ve-n titouph iheie mav he' some 
: pteaiind misj 

I biiuc (he .ap{>ai .atus was e\hibile i) at ih.' Rovtil 
I Sexie'tv’s e on\ ers.i/ione m Max of last \e-.ir manv 
j more evjx'i iin.'nis have he'e-n made h\ obs. rverst in 
dilh'ie'nt paits oj the world, cxiendinp from Spifs^ 
Ix'ipeii III htitnde' Ho''' \. 1,, (h. loj. of the- ('.imfroein 
MoniKain ft f eleesr (o the- run itm . and from 

('anada md (he I 'ute'd Sl.it. s |o lh< Red Sea. .all of 
whie'h pive mill fi th. sanu 11 suits ili it I anel olhOT''' 
hot' olit. lined in this eountrv , so whal.Mr m.'iv 
h ippt n in ofhci p.aits, thi'ie* e .m be no eloufd thaf 
o\.! ibis wide* ate'.i of lb.' eaiilTs siiifaet ibis \, and 
S. <lii.'rli\(' fore.' does exist In onn 01 iw'o othei 
e ises ill!' re*siills bave* be en indi limle , ow inp f>uMv 

to lb'- <)bs(i\c*es liavinp n.x ix'oorr ippnatiis or thr^ 
we.atbe'r Condldoiis beinp nnf iv oni alile It is (K'rbrips 
loo e.irlv \ct I.) srx’.ik (xisitiv*. p .iboijt tlii' nature of 
iliis \ .md S. ebte.lne fotei. bn' tlx .oiiihision I 
hi\e conic to is lb. it, in the main, it miis| be electric, 
an.) is pie^bablv ehi.' to llx c.'ei th lof.iliop in m ejci* ti ic 
held. r \ Rii'\-Fs. 

Rov.al ( ie.'ipr.iphic il So.letv. 

K<'iisiiuU<,n f i.x . . S \\ 


of onl\ A, ( 111. di.iiiK t('i ■*' \nd \et i( is with th.'s.* ih.ii 
‘'Onie of the most d.-e isi\'r lesnlfs of nn < \ jx-i imeail s 
have' been obtained I'ncjer favourable loiiditions ibr 
and S. flit, (live foicc .lelinp on tbe disc is b\ 
no nn .ms insipnific ant . and, indee'd. wb.n dx sk\ 
el. ar. the b.n'omi Ic-r biph and steaeh, .md tlieir is 
no wind, il is fr.'qnenlh stronp cnouph, w ben tb. 
apfsiiatus is olae ed on blpb le vel pr.iuml in the' oi>e'n, 
TO cause* the* (lise* to come tev re s( in ill.* true' \ and S 
<lir<'('tion in 1 . ss (ban five minufe*s, or to eeseilbite 
faith rapidlv ('about five' se-conds intciv.il) a few 
deprecs oil e'itlxT side* of tliis line*, More over, eitbe r 
conditions are* ineonslsti'ni with am pure Iv pe ivita- 
Tloiial theorv lie'lnp the e^xplanalioo 1 have itst'd both 
'^usix^n.k'd discs and ]xiintcis lloalinp on paraffin oil, 
and obtained .about tbe same results fre.in both; 
not thaf »ane pives tlm K and \V, diie'e'tion and thc 
Dthcr the N. and S. 'Phe* cxilv diffe'rence ne>(ice'd was 
that the floatinp pointer took lonpcr to ceamc to llm 
N. and .S. line. Further, it is not neccssarilv the^ 
diametep that-tgrnsi N. and S,, as Sir 
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Table for the Duration of Sunset. 

rut snbi.xiwd labl. was mad' thu'' - From 
I able* \’T 111 the .Xmeneaen N’mlical Almanac, for 
each d (I. and Iititiidc' indicate'. 1, lhe> honi of suns.'-tj^n 
the* meiidlan of (ire'riiwieh i*** 1 iken and eonerted KM' 
ecpiatien of time, rivlnp an bom .inpl. pree isf' within 
im or 15' (is bfelli lo(' d mean time nnd ecui.ition of 
fim.’ ;ue leMinded olf to tile M(.iie*si mmulei From 
I ilitiide, wlCedin It loe'i . enei (his luntt-ntiple' the* sium’- 
dnralicin of sunsei in .ue minutes is r.enif.uled h\ the 
difTi renli.al fonnnl 1. 

(11 (OS h ilh /cces (/» < ces ^ sin P . 

in whieli P, - he mr-anple* // altitude of sun’s e < nfr<“, 
e/i latitude', 'declination, .md .//r sun's s.mi- 
diamefer. \s llx lionr-anple fonael from tlx \.intical 
Mman.iC is fc‘r tin end .»f sunse-l. if is (Oioeied liv 
snhfr.aetiiip this .ippre.xim.ale s.-mi-dni i!ii*n .niei the 
fm.il v.'ilue in me.an time* seevxuls is found h\ 

(/) e/ 1 ^ - 8 cos h Ah /cos (jt ( os o sin P. 

irr which all sinns and coxincs refer to mid* ‘-unset, 
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dr'clin^ilion and equation of time CMi-taiu withui | 

i j n/ i>r 111). ! 

l-'or ioinpiihii^ a \er\ j;o<k 1 lu-in. slid( rul* ua'' ! 
ii"'< d, \\liich Uiv( H rrsvilts as ^«hkJ .is iIh, \lin.uia< j 
)i(nif vs ill allou and ^ihk"] cmou^Ii Ioi khi^Ii , 
ruinj),ir i'-on with oil'll fved dur.ttion^. (In <ar<ful study 1 
of tlia offMl' of atm(»s{>hi ru (lianj^<s 191 ^unsil duia- 
tiun una wuiilil (0(n[)ul<‘ i-.kIi muisi i s» par.iich , wjili 
<‘\aet Itoiu -atij^lrs, loi inula (j», and (ouiqdae* 
luj^arithins. ) In llu- sliditnl* rrsults .im- 

louiulrd oil lo \\ hol< srionds 

In a most uufavovit abli i ast , \\ iu((‘i solstun an<l 
latnudu \ fK)\ Hn’i, .issuimn^ ih* data of '1. ld« \ 1., 
AimTiean Nauhral Aim. mac (^i\tn v>n j». 13D, 
tile < 1 1 01 ot (oinpulind ni.i\ lx- le'^o-d ('oinj)uling 
tile lioni -aiij^U s for tlm bej^innuif^ and en<l of suiisf t 
by the sine formula for tinu sij^fits with de<lin.Uion 
and equation ut linn f(»r thi inonunts, and si\-pla<e 
lof^anthins, tins .it<‘ 4.^'^' 15’ tt» .md 44' J4 4''> 

fh(' local naa.n (iine^ corr espondinf^ are jh fjm. 47 ns 
and idu 54111. os. ; the duration of smiset is 
bnu 5Dt'S 4 If) ns. 

'I'he mean hour-anf'U* is 44*^ 7' 150". l’''in{4 tbi'' 

in tin* dilleienfial formula <2), (our-plaie lo^atilbms 
4 1 5 5 t' s . slide-rule 4150^- s. : so that tlic dif- 
feunlial foimula is in erior b\ lass than S, or less 
lhati ’ 1x1 nent 

Hv slide-iule u)m))Utinf4 the dilleianlial foimula 
with t)ie hour of 'Table VM., 2h. 54m., the bour-an^le 
at end is 4^^'^ 45', Hist ajiproximatf' semi-dui ation 51 d> 
tinal inid-sunsef Imu: .anffle 42*^ ^ - liiial toinputed 

duialion 117 5s, 'This is an erroi of 1 5s. 4 be result { 
for llie ('orrespondinff date of t(>22, n in the table 1 
following];, 414^^. dillers on ac(‘>unt of a sli^Iu diffri- I 
('nee in (la ecpuilion of time. 

b'or louer latitudes the error j^i o\\ s sm.illar, as 
sin I* appioaciies 1 and bei'oines insensitive; r.{^. for 
tile s.ime date in i<)2i and N. 45” si\-f>la<'e lo^aiilbms 
4five >2t 5s., )()ur-f)l.ie<' 22t 7t s , and slide-ruJe 221 5s 

b'or latiludis and dn(('s internu'diah* anioiif^ those 
of the (abir. and for other longitudes, !in(‘ar iiit*t- 
)>olalion sLidiees about as well as it does for the hour 
of sunset iti 'f'.dile V’l , ('veept that the dati' inler\.ds 
ate nuuh lon^fei ; sunrise durations may also be intia- 
polalid. V\’hil(‘ the dates are fot 102?. the xalut's 
^dven should be j:jood, within their limits of (aaor. 
in other M ars as well 

l\\amii'alion of (la* tahb', ot of .i [^raph of lh(' 
sanv', shows rh.al duriiif^ the \<ai fni anv latitude 
thcie are two ma\lma about the solstices and two 
minima .iboul the ecpilnoves. d'lm maxima aie 
sbarpi r Ih.m the minima. In low latitud* s the 
summer m.(\imiin\ is less than ihe wintrr, due to 
tfe|e sm.dl, I senu-dianu'fei ot tfie sun : hut in hi^li 
latitudes. Im mnninf.^ abo\a* 52*^, this is rexersed. 

due to t)u uus\ mine 1 1 i( .d an<l e\.ipej:»eiMted effect of 
relrattioii, w Ida h m-ihrs tire sines <»f summer solstice 
houi-mf^l'-- l< ss Ih.in (hose of tile winter soNtue At 
the aiituiiin.d etpiinos (he duratmn is sonuvwliat less 
than at ila xemd. due lo less sem i-dianioter ; this 
holds ^ood foi ,dl latitudes w la'i't* the teim '‘sunset” 
has an\ me, mil’ll F 4 e\atiori al)0\e sea-]e\rl would 
hav4' an edect like K'lraeaion 

Siiue e\< n const, mi refrat tie>n max finis n-verse 
(he t'dects of (h.m^in^ semi-diameter, it is cb'ar lha( 
xarvint^ refi.ntlon must h,i\«^ corisidi'rabb' elT^'i t on 
the dui.Umn ol suiiscl. In studs inj,^ this ('fTect. which 
led to (la I on si t IK ( ion of (lie t.ihle, It is best to obtain 
the bour-.m^le direcllv with a watcli; lor wln'ii the 
tiiiK'-sipht formula is us<'d an assumi>ti(*n has to be 
madr .about refr.action, ;md an laror in this assump- 
tion tuav eonsiderablv alTect the hour-.mt;le and so 
the computed duraturn. ftetw^c^n the tro]wcs this 
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(irof is of less account than in higher latiludt'S, bu 
It Is ( liminated by the use of a watch. 
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W ii.i \Ki) J . Fisin-K. 

4 », F.mgdun Slrt>(t, ('amliruige, Mass., 

Octolrer 24 , 


Relativity ; Particles Starting with the Velocity of 
Light. 

I WISH to point out .1 |H-(.uliar jrrojiertx ol the motion 
ot ,i particle in the iIkmun of t(‘lalivU\ w la 11 tlie 
initial speed is that ol light. 1 lie result is \ahd tor 
Ixali the sixtial and the ^eiieial theuix ol relatixits, 
but lor siinpliritN I sh.all (onsider here onl\ the former 
rase W'e st.iit, tlan, with the ^Fml^owskl loiiiuda, 
i/s- -</\* d\‘~- dz' This vanishes ^ lor^ the 

motion of a light-|>ulse. 1 he inteix.il Js is imaginary 
when the V(*UMat\ Is gi'eatiT ih.in that of liglit, and 
le.d will'll the \eUH'il\ is less th.ui that of Tight. 

It till' veknitv V ot the ])ai ticli' F .alwaxs equal to r, 
(hen .ill the eli'ineiUaiy intia'V.ils vynish, so that tla' 
len^th-inter x.d hetwec'n any two jrositioiis is ilvv.avs 
zero. II, hoxxaxir, the i>artirle mer* 1\ starts x)ut xxilh 
(he xMikIix of light ,md tluai slows doxxii, so that fh (2 
aieibi^ion is neg.ilive, the inU rx.il bi tween ilu' initial 
world-|Wmt F .ind .anx other w 01 Id. point () xvill not 
lx zero, .md xx e raise tla‘ following quesiion : What 
is (he r.atio belwcm tin .ua' F() and lire i liord FQ. 
or, r.ithei, xxh.il is the limit ol this r.Uio .as (} a^)- 
pioaxhes F lleie, of routse, we me. in that both arc 
.md xhord .are tni'asuia'd bx me. ms of the inlerv.at 
fv>nnul.r. It \x e use in din.at x' Fuelide.ui iim.isut i meiit, 
i>t t'om st (he limit of this r.atio for re.il eutxes is 
alxxaxs unitx. I’or tlie MinUoxx'ski geometry it tufiiH 
out th.al the limit is unitx xvhenexaT the Initial xelocity 
is li'ss than the velocilx of light, hut in the I'vcep- 
tion.al c.isc xx e are now consiclering xve find that the 
hunt is .acluallx difleia'iit from unity, and, in spite 
ol ordinarx intuition, .is .K’tu.illv less tli.an unltx'. 

(^ur )irecise theorem is as follows; ff iJir fnihdl 
vrli)iit\' r.x that of hg/F (Did Ihr niiiidl (li t rjer(tti(>n iS 
tif>l :cre. Ihvn the hnnt oi the <irr t(' the diord is 5 ^ 2 , 
U'hieh is aphroxttnatclv o <) p 

If the initi.d .leieler.at ion is z«'io, so that the vi'Ux'ity 
lemains that ot light lor neighbouring jxvints, then 
the limit max haxe am value. 

That the limit of the .irc to the cliord is not aU\<iy?' 
untO fpr curves in th^ Euclide.^rt plane was first 
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intc’d out b\ the prevc-ni writer (Huili'tin of flu- 
nerieim .\tatlieniatieal Sueietv, m) 1 . 20, 1(D4. pp. 1 
-4 -31), hut the exceptions (lu‘r«' ate all im.i^inat \ , j 
V tlte ''lope of the eut\e at the initial point has to j 
C<iual 10 I. I lie resi^ll is tl\ai the limit ilun i 

five's a discrete si't of valut s. It inis to he one ut | 
> nuntlxis o()4, o so, o^<o, 074, , ; ih,_* p.n. I 

^rular one deiHiidm^ on the eoniatt ot tin eui\i wiili j 
-le ininmial straiphf lin<‘ at the ^Im n point. If iluti I 
: no cotiiaet the is unite, hut it lh<‘ eoniaet is | 

^ .2 s L 

ordei k I, then the valiit' is 1 

> /mi : 

For hau'lidi’an space ol tliree dimensions u ( onu s | 
»lit rliat tlie limit can lake all i»al and eomplt'X \aluis '' 
i’he .Minkowski spate is foui -dimensional, and heit ^ 
‘list! tonlintious vaiiafion is |)osslhle ; hut tiu' t'ssenti.d ! 
K>int is that tm acctaini t>t iht' nnniis sie^,, iP,. j 
nteiwal formula the exceptional cases wliidi u , r* 
■ma|,iinai\ in the luuhdean ^t‘omeir\ now htamme 
plusitalh real. This does not mtxm, ht)we\er, iliat 
‘xpeiimenlal \ eril'it at ion would ht' cas\ , Pailiclts 
pa\e bt'cn fouiul in r.adio-enianalions wht'fe thi' initial 
velocit) is more than nine-tenllis (hat of likht, hut as 
jt>nj4 as the xeltK'ilx is aclualh less than that ot li^hl 
the limit we an- d« -dinj^ with is unite. .\s du 
vclocits Is im leased the limit thus remains unite. It 
halos th(‘ exceptional \alue o(^j onh when Ila* initial 
,Ael<M'il_\ is aclualh that of li}.iht, d'herefoie, as th< 
initial s|h'(c 1 is inenasi'cl eontinuoush uj) (o (, (lu- 
Jimit )umj)s siiddenh tn>m unite 1001)4. 'The limit of 
llte limit ujuals 1, hut the actual \.ilue attained ec|u.ils 
n ()4. .Sndi (t (//.w an/nnnh' i.s pvilntps /naann/ Ihc j 

■pnssthihlv i)f ('\prnnu'iil(itit>u. but //icre 1^ no Jouht 
of ti\ iJiron'Iii Ilf 7 '(i}ulif } . 

ff. instead of the Minkowski htrmula, we use the 
oeneial I'.insti in relalivjte (heoie, we ha\(' a cuivtd 
manifold o( four dimensions instead of a thu ni. mi- 
fold '1 he foimul.'e, in\(d\in; ihe putenli.ds c’./. un 
amicli mote ('on ijdu ated. hut .it^iin we find < x< t-n- 
lional \’alu( s for the limit ol ilu' r.itio ol tin* .irr to 
t’o- chord whenever the initial e'llinile is that ol liphi 
- ti.it is. wh(Mi('\er tin woild-line is l.mpeni (o i 
.inn; CKiesM on the ciireed manifold tepiesHiiinp llu 
.field of pracit.ilion haiw eUD lx\sxtK\ 

( I'lumhia I iii\(rsil\, \ew \”oik, SepO-mhei 20. 


a he.im tan h<' oht. lined t>nh h\ leth'Clion from a 
^ivst.il I alt'i on I w.is inioiiiH'd th.n Mr. S. J. 
Plimpton, oil ciaiiinump the jiiohlem u f nieersitv 
t tdlt pi . lead lound (nhImki whuh ipp.iiinlh sluiwed 
'hit whni the prim.uc t.i\s vMie homop. neocis, tht' 
^et’ond.n \ I.ics W 1 I e iW the S.imr li<t|neiu\. Hence, 
in .1 p ipei (o the jtHiinal id lie hi mkhn liistilute 
(Novemhei. itj2(‘), 1 eiuicaeound tti ntoiinl loi the 
soliemnp ohseiec'd with hefet <»peneous ,\-i.i\s h\ 
.I'-sinninp ilum to consist o| ihm pnls( s, which 
hi came ihui^ei .md solUi, and In lu'e el smaller 
appaoni lMC|innc\ as the si.ilteilnp anpk niiieased. 
IMimplei) pul.hshid his lesulls in the oe/^/ota/ 

1/itpii in, loi Sepiimiui. |{).»I, 

I In woik of ('ompton {}*hil. Uiip.. ^'ol |i. p yp), 
.nui /h/\o /v'cix, \ol. iH, p. ()(>, i()2i), howiMi, 
conliMUs m\ oripiiia! \ lew , .ilihonph ii ma\ peih.ips 
fte .nj\is.d)le to snl)s(ilufi the liim “ sec ondaie t.'j\s " 
lor ' si.iiieied lacs ” ( )n woikinp will) lioinopi nei>us 

X-i.i\ In ams he lincis (he same ch.mpe .is when 
oidm.tic \-i,(\s <>| coi 1 ( spondinp iieiieli aliiip power 
aie iisul riuis second, in X- or y-racs, even»wh«*n 
Immopi'iieoiis. dun. is-- m tieqcieiicv as (he anple of 
sc.itleiinp incn-;ises, and this lemaik.ihle icdalicin is 
inch pendent cd thi' sialtermp medium 

I ha\t‘ .ilw.ivs lookc'cl on the second. ii \ lavs as 
siMlleic'cl r,i\s, hic.iuse the theorc cd sc.ilhiinp firsl 
mvr n ))\ Sir losepii I lionison (“(huidiulioM ot Jiiec- 
liuilx tiuoiiph teases.*’ ii)o(), p ^Ji). .iiul sinco 
de\t loped h\ olln't wiiliis, acioupts so will lor tlie 
c.ui.uion in intenspv ’of (in* sMond.in i.idi.ilion with 
.mpli ol si.illinnp md als.i jot the ohst ned polari<ji- 
lioii c'f the second. in r.nh.ilion I his tin on. how'- 
Mil, in its jnisint loim cIm s n<d .nioiiiil for iho 
I h. Pipes in periodnilc h fenc’d to aho\e 

(‘ompton simpisis th.it the pie.alii p.nl of (he 
si c ondan i .icli.ilion is llnon scent, ir that it is pi'o- 
cl(ic'''d h\ (he stcond.in B-io\s \chnh aie .dwav'^ 
emitted w Ip n .X- oi -y-iaxs slnke .in\ siilist.inie, arid 
ih.it tin- ch.mpe in pet ioclicil \ i m !-<- .ncomihd for 
h\ mc-.nm td ihc- ! )opp!« r pt inciole 1 IiiUmi ih.al if 
c .m l)e piovicl ih.it oph .( nephpihk putlion of the 
sceond.uv .X-i ns i. m he- .ncouimd hn in this w a^ . 
and hence ih U this snppestion chu s md In Ip us out 

of om cii tin idnes [ \ . t i IMV. 

Mit.ill f ni\<isil\. Monin ,il, \o\<inhei la 


The Softening of Secondary X-rays. ^ 

HlC \. II ( 'oMP 1 C >x 's It till (o \,MUm of XoMIU- 
k< r 17, |). p)(), on tin- scdinnnp ol second. in .X-ia\s 
diniis Intlhc'i ,il(c-ntion In .1 prohlem t>f \t-n pn.d 
miiMirt.nue . I he m- is disiimt isidcaic* with tin si- 
fa\s of a c'hanpe of pci iodic il\ which varies with tin- 
apple of si.attcrinp Sueh .1 v.uiation is, pcihipis, 
unique m phvsics, .nul no sptislaclorv exjilan.ilion td 
Ihe l.ac Is h.is hcen lound, lad us consiciii (he 1ns- 
hin of the cas(\ 

In rpi4 (Pfiil. Ut/p.. vol, 2(1, p, (m) f stated ih.u 
whciU homopc'iieoiis 1 a\ s s(lLM)^ .inv (arpet tin- seat- 
fared r.tvs w c-n- softer (/.a. i)f lowc’r frec^ncmevk .iml 
tliat this sotteninp Incre.ised with (he anple* of st.il- 
terinp, This \ ii w w-is a dc-duct^)n from exi/cpimc-nts 
with .1 hel eropeiu’ou' priiTi.uv t>eani eonsisiipp ol 
ihc' v-ravs of radium, din* (*xperiment,i1 r('sulis were 
verified hv f)r. I-'lor,ince (Phil Map., vol. 27, p. 225, 
>')T 4 ). 

Tn Tc)i(). woikinp a( rniversilv C'oilepe with liehTo- 
penc’pus X-ravs, I .(pain fiuind (hat the sc’eonclarv 
c.avs were less pc-m-lrat inp than the f>rimarv. At the 
time I was nc'it successful in obtai|tinp a honio- 
Pencoys prjjnarv' beam (d sufl[t|b>nt intensity, bv such 

. no; ■ 2-7 1.8 yotv .. 1 jo 8]’ " . . . -k , 


University Relief for Central Eurone and Russia. 

I MiMi bt- pi.iiefiil liti spact- to hi inp he lore 
(t.nkn ol XvKKi the follow inp l.nis loini-imnp lbc‘. 
.iciniiicscd ihe lnipeii.il W'.ii Kelu'f bund. I'niversi- 
I It s’ ( 'oinminc-t , I his c ommitp-c-, which w is rii-atecl) 
it ,m Inh-nl mveisitv ('onlerejne w hn h unU il I ni- 
vc'isilv ('ollepi, I cjiidon, on }u!v 7, i()2o, ,il the 

irivit.ition cd Lord Ixohei t (kill, .md unchi the' 
.lUspiccs ol the !m|>eiiai W'.ir Relief I'ninl, h,-is set 
hefoii' il the' -aim of pic-scntmp (t* tin* Friiisli uni- 
vc-rsitns the .ipjie.'il of the- unlv c-i sit ies in lln- w .ir~ 
stricktii .art, IS td Ivurope. 

Dunnp the lit st vc-.ii of iht' cxistince cif (he I'ni- 

vcrsilits’ ('omnuKet* ^2,cto<d. was i.dstri in e()-o(>Ma- 

(mn wiili e\,rv univeisitv in (in,il Hiilmn .md 
liel.ind. Ihc committee ;it ihe ooinlnp id this uni- 
x'C’rsifv ve.ir e.ncfnlh c<»nsideied tin pjol'km of (In* 
(’eiiti il Fmropi .tn imiva'i sit n‘s at tin pMsini linu*, 

■ ind decided that il would he* .ihsnluti l\ ni c 1 for 

Us to m.airil.iin the ta-lief work Dfomoud h\ (he- tom- 
miltce in co-opc-r.itlon with univeisin.s ,iJI t.vci (be 
world throuphout the cominp veat. 

I m.'iv sav lirieflv th.it tin' financial p.mic which 
flAs swept thi nupjt Austria ill particukir durinp the 
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iiioiUh h.is threatoni cl tho \fry cswlrtuo of luany 
distinguished nn*n iu uni\eisilirs (»f that lountrv. 

1 lu- Unu^-i .sit K's’ ( '(HUiuittee ha*. aUi) t.iLeri on 
till- tuHlui 1 1 '.ponsihilit \ of i mic.iv i luf to raisn 
funds ft)f tiu- of nan <•( ln,itnin|4 and siudtnts 

in Ku>si,i in i^ar'ful cnnsnlinlion uiiii l)r NatiMii, 
fho ioinnnifM- is t si ahtisinn^ iiiost links m knssi.i 
wfilih shall ( nsurn a w is« disti ihntion ol ila^ funds 
suhscr iljod I)t. \ansrn has issu' d a jatsonal apjx al 
to the iini\Msilus of ill' uorkl fn lulj) to sa\<- from 
t'VtitK tion tiio lajtidlx dinnnlslnn^ nutnl>' rs of ihtii 
Iu Russi I who h( I'll ahl* t" lliroiial) llw 

ordn.d of sullotin^ hk whiili inan\ of tla ni lia\ hem 
.<uf)j(.Tted during (li<“ jiast |. u \oais. \iav I a\'|)<-ai 
t<.» Vnjdni s of S\)i HI lor llau s'i[)j)oit of flu w or !v 
<a{ lh(‘ I ' ni\ r rsif i( s ’ ( 'onunit fno 

I'kirthor dilail'si ii'formalion, wliuh l"i !a< k "f 
Sf>art» (MniH'l lx '> lu'tr, Miss iri'dal* , the 

or^aiiisina smoi.uv, will alwavs hr j4lad to send on 
appiir a( ion lo an\ t » .nh r 

In a I'lt'i lo pi.ukial*- imtnhois nl ihr l^ntish 
UUi'kUisyirs (/Ii h< half of l!n‘ man of k ainma of 
Ausfi in in ut^' iit appo'tl lias las n in i<i(‘ o\<r lla 
follow si^naiut's of dist inifuisln'd 1 1 pr csi nial i\ os 
(d 1< nnm- 

W illi nil III a^j4, ( ,iih' ! 1 Mui t a\ . 

fh\('', h K ullinr |oi d, 

\ S l•(ld■llU.Mo^. M, 1 :. Sadld. 

I'iuhiiil (iK'porx .Vlihur S( hustcr, 

Ilaldinn ol (’loan \'ai)H'i Sjiaw > 

Idn(l(ii< If K<n\on. \ -Ik Shiphw, 

Wkalti 1 1 o( Ciford'' Adam Smith. 

Donald Mai distrr, Finfsl H StarlInjJ;, 

(diaili's I Maftiii, I I, d honison 

Hmd \ \ M ii I s. 

M \l KIl I f)( IU NSJ N, 
(‘hanman, I niMtsiiios' (‘ommilpn 
l*ishmoii^< rs’ fiall. 1 ondon Hndif<'. Ix (' 4 , 

Ntwinhi r : i 


Ophion luteus. 

1 Mil. to thank 1 )t , liahan and I>i . Strnion lor 
111 ' ir Hops on ihis iiisci I in \\hki ol Noximlxr .’4, 
p, 404, I im w<’ll awain ol liu impoitami ol pin. 

1 ision in n<.oi(hn).t ihn txhaviour of am animal and 
any oIIh r natmal plmnomi non , wlininlom 1 was 
SjX'cialh lai'liil lo asttiiain Iroin (In p' 1 sons who 
liad hd'ii stniija h\ Opliion m nn hoiisn whrihnr ilm 
iiisiils had iii'utd am pioxoiatioii. In most ot 
ihn IMS's hiou^hl lo im noiun (numf'iaini* thmn 
Of font 111 t ai h ol ill' 1 is| lUn \imis) thi* jxuson siimo 
was isk ( p, and max sain i-('onst loiisK ha\( madn 
suinr moximint that irritalnd tlin lix . lUil in (h«' 
CMS.' 1 in.iniMia'd as h ip]x iiinw list '\uj.;nsi, the xouiij^ 
ladx' xxas i.'idmj4 in lx il and hit flin shai p slab on 

h*'t aim li. lot I sli( s I W the llx . 

( >ui nxp'M'iu. of ill' !t*s\dis ol 111'- siino dilh-js 
from ih it 'd R dn Um sson as uu'ktcd h\ Dr 

(aahaii ; Iwii, ot loiiis., imlixidnals dilfni \ci\ mui h 
in siisi C'pi ilnhl \ to poisonous stintjs 'I hn pntsons 
Siun^ in m\ hoiis. so far as has hca n brouf^ht to 
m\‘ iioiiin. w ni n all x oiinph excnpt one Indv mnri' 
than fi'iix \( iis of (Ot In !n 1 rase, as in thn 
otfinfs, thn st 11114 w IS lollownd In .1 painful and 
peculi.irU haid sxxnllin-^ wli-nh did not subside in 
ln,ss th;m lwnm\.foui bimrs. 

Dr Sti nton asl^s wbnibi'i rare was taken to 
ideniifx the spnrins o| Opbton I s«*nf sjiecimcns foi 

idtaitifual ion to both Dr (laban and Mr |. \I 
Gordon, who nixtumirnd independontU in pronoimcinj:* 
the fix to bt' (Ipiiioi! lufcii't^'t ^ 

HivURt'jn M'vwhix, 

Monroiih, haupldt), Wic^tnwhilShi.r?* - 

XO. 2718 , VOL. ro 8 l '■ ■' ' ■ 


The ** Zodlogioai Record." 

Till' al Ht'torJ, wbiib was louiided in 

ii%t)4 b\ Ixnplisb /o'xlo^isis, has bm n issyi-d imgulatl) 
nv'i sunn, .md (ofilains nai b \ eat a lomplnp' fdblio- 
grapiu ol all pulrlu at ions ^'onnent nd with /oologx . |t 
is now (he sol(‘ woik of tfu' kind, and is imalucabln 
P> all workers in n\tt\ braiub of /oologx . 

I’l'viuus to i<)ij i]w Aoi>L>iiu ill Record ioriiu-d part 
of llu* “ I ntni na! lonal I'alalo^Ut ()| Si innlitu* 1 itnra- 
luin,” find was issui d under tin joint i (.‘s])onsibilitx 
"I [fu Ro\al SiH lefx and Ibe Zoolopiial Soiit'lx. As 
lb* Roxal S<x< letv lound bsell unable p> pioieed with 
the volumes of (be “ ] ij P'l 11 a t lOM a i ( ‘ataloi^uc ” after 
the issue fot i')ip llu Zoologiial Socit-lx has Linder- 
l.ilvtn (o pKpare and issut lb'- \olunus Pa i()i^ 20 
in< lusive ,u its sole rmaiuial lisk. 

It Is the wish of the R'lord ('ommiltei. of (be 
Zoolopiial Soiietx to loniiniie tb'- puhbialioii of this 
most Useful vxoik. hut it is ohxious tbit it ran. 
no| ( NiH-i 1 (b«‘ sini'lx (o iindi'ft akt- the hea\x 

(itianiiai Ii ihililx ImulMd in puhlaaiion, unk-ss it 
KM nixes K astituihle siippoi t fiom woikiiii.; Zoologists 
hoi li at In Mill and aht o ul ’ 

I Ii'-pi, (hctrloH, that all woikini^ zoologists who- 
agt'i xxilh nil that t!i< susp( nsion ol ilit piihlira.. 
lion of the l\<'i‘'ul would hax' a most disastrous 
'(I'll on th'- pro'dt ' ss ol zoologx xxill (ith<r sul>siiihv 
tlx tils' |\(s. Ol will uipe the lihiaiiiiis o| (h<‘ mstpu- 
(I'Mls xxilh xxhuh llx'x ate lonneiP'd to do so, 

A pK'sjMipis ,01(1 ('Min oi suits' I ipi ion (itlur f(>r 
the w liole 01 s, n.o lie (Hxiskmis of (he l\\uord ran 
Ix lia'l i>n applliahon (o ihe Zoological '^oiietx 
\\ . I . Si I M I k, 
haliloi , Z > i/t'iU' al /k . arJ. 
Zo'tkm.K il Six x Ix o| London, Lond'in, N.W'S 


Reflection from Cylindrical Surfaces. 

I PI 'oni- ol h^^iit lell'Mped Itoin 1 ixlindiual sur- 
lac'e des< I ih( (1 hx' Mr* Sfi.ixhx in N x 1 1 ki ol Noxian- 
h' • 17. 1 >- d>p. Is ciisi ussi d III 1 ait s eienmntarx 

ireativ on Li^^hl. 

A I'-Iai'd ptx'iionu non. iLo nienlxMied in tli' s.ime 
woik, ifie < \pl. Illation ol will'll K Kadilx (it dut ihle 
Irom tlx- ihoxi, IS ol lilt' K s| 1 1 ( fi 1 lo ifie c'lrc'le 
ol light S' en hx lela-ition of a distant point souK.e 
ftom a hundlt of c xhnciii.al suifaiis. The sui hu'es 
mu\ ho ot am loim, tlx condition ix mg ih.at tlxdr 
g('iura||^ig liiX's must all he par illel 10 oni- another. 
Tlx- kuiis of points ol letketioi is iht n a conical 
surhu' eonPimimg (he souue, wiib ils apt \ ;it the 
exe ol (lie ohs(‘i\'-i ihe axis of ih. eoni Is p.iralRf 
lo (lx generating lines of the snrfaei s. * \\ Ixn the 
liix- joining (lx- eX'- p> lix- souip'- is pai allel to tlie'=ie 
liix s, tlx- clrMe ledut's to a ponp ('oiiieiding with 
ihe Mnuie, wlx-n at light angles, the ('ink' l>e('ome«; 
a great cm k p.'issing flitoiiL'h tlx- souice 

An «'\t‘ixd-ix lilusiialion of (liis is to Ix- seen In 
(he- r('n'‘etion of a disi.inl s| i eeu'a np) hv the closed 
I oiler shuM'rs of a shoi'-w indoxv. 'llx points of light 
I'-fl'c'led fiom tlx 1 01 rngations form .m air of a 
'“iicle wliicdi if eom)ik-ied would jiass through the 
lamp. • 

Ibe ein le of ligdit s'-en when \ jewing a point 
sourex- through cert. tin rrcsials is evldeiitlx due to the 
same pbcnoinenon. tfu* (t\s(als prcsumablx' being 
libi'nis ill stuK'tuK' or i out. lining i-nclosures e>r c.avl- 
lies witli iwlindriiMl snrfaees. Sonx' mxus ago Prerf. 
S, P. 'rhomi>son submitted ■some ctvshils having tbi«; 
orofM-rtv (o cl meeting '>f the Plmsical SrKPctv^ of 
r, ondon. ^ G. O. HAKTRit^G 

; 31 Willoughby Rond^iHamp?teady 

. * k A Srovemh<?r 25. 
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Science in Westminster Abbey. 


1'. ronton \ uin t'ltin^ aim-iiioiKil la W t si- 
■ X niinstt^T \hht'v lo tlie nicnnirs ol tbr late 
Lord Kavlejj^h, whirh \sas laid \c“sU’ida\, 
ber ina\ pi'rhap^ letid mU rt'.sl to a ^horl at < ount 
ol tlH‘ nicnuiricds to niett ol si iriiOf ali(Md\ tin re 
incmon.tU are Jouie nimurou-, (bao ii> 
^eueralK supposed. 'Iheie are lew iiiamlie^ ol 
M'ienee uiirepi t ^fiil ihI, and in siuni dneifions tin' 
SiurUilu atlnilv o( ilie nation is laithlnllx n- 
iiecied bv the men eitbor bnrud or comnu'moi at<'d 
w’ilhin the \l)be\ walls, rhoui;]! mttiments liavr 
taken i)la« e in the Abbey tor lining tenturies, ii is 
otil\ within the last two hundred \eais oi Mi dial 
an\ man ot u nee has laen buried llu'rt' I lu' 
e.itlusl llntish rej)resenlal IV e of s( u m e » om- 
nuMUoiaU'ti is the voimi^ astronomer, Ji'umi.di 
llonoilvs, who died m a \ear ui two aittr 

he had wati'hed tlie Iraitsit ot \ (‘luis. \stroiuim\ 
i.s lurther represented Ijv Adams and Sii lohn 
I-U Tsehel, tail it is latJier suifuismjy tluit none 
ol the \stronomers Ko\<il 1' lamsict'd, llailex, 
Hradlev, Maskelyne, or \ti\ is taiinmemoi ated 
Mathemat les and j)h\'si('s (',m sliow memoiials to 
Harrow, Wwvton, Spot! isw (kkU', rhi>mas \ olm^^ 
Joule, Stolxes, and I\el\in; j^eolo^^y is rt presented 
b\ \\ i:>odw'ard, Hui'kland, ,ind loell, ( In'mislrv bv 
Sir liumphiv l)a\v ; while Darwin, \\ allata , and 
Hooktu' art' the thri'i* outstanding natuiahsis. 
Sur^trv, medu'iiu', and engineering all have 
memoiials of interest, and *o some r>l these brit'l 
relereiK v w ill be made. 

J h( first man ol science of ntilt' lo l)e buried 
m the MiLkv was .Sir Robert Mtirav, who ]da\ed 
a ver) important pari in the fountfation of the 
Koval So< ietv, and held the olhee of jrresi- 
dent up to tilt' time of its iui’orjioration. ills 
^M'ave IS in tlie south transept. in his voun^er 
davs an offuaT in the i- rtuudi army, Morav was 
lovahst to the eort', and received his knij^htiiood 
lre>m ( harles 1. He was also a favourite with 
Charles Jl., and though it is said that lit* “ had no 
stcimai'h for jmblu' em])lov ment , ” lie scived his 
Snvereie'ii in various eapaeities. Ol him \\ ootf 
said tiuit he was “a renowned ihvmist, a i^rtait 
patron of the Rcisirrueians, and an exrelleni mallu- 
inalaian,” while Hurnel pronomued lilm “ihe 
wisest and worthiest man of tlu' a^e." Morav 
is amoniy the hrst of inanv fcdlows of the Koval 
Soeletv eommemoratt'd in tlie Mihev , and llie first 
of several presidents buried tliere. it was he who 
prop()S('f| Hooke as curator lo the soeiel). He 
died suddenlv, JiiK a, li^ bis pavilion in the 

e^ardens of W'hitehall and bis funeral was carried 
out at the expense of Charles 11. 

Two vears later tin* Al)i)ey witnessed the inter- 
ment of d'homas AVillis, who as a yonn^'- baclieloj 
of medicine at Oxford bad taken part in the meet- 
inj,^s of the philosophers at the lod^^ini^^s ol 
\\"ilkins, Petty, and Boyle. Like Moray, a staunch 
royaliKL at fhe Rcstorfttion made Sodleian 
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prolessoi ()j natural philos(tp]>\ m llie place of 
1 th.' ( jccted josluia Lrolt'-, \!t(iwaids lu' gained 
miK h < Irhni V as .1 London dm tot, Ins I .niu- beinj.^ 
sueb tluit it was said “tlia! mvii .m\ ph\sician 

bilv»i( wt'ut bt'loif him OI mou nidurv vearly 
Hum hr Ills death took jilaec m hr- Ikuisc in 
! -St Martin’s l.ane, Xovemher ii, i (>•; p and a 
I W(«‘k l.iter he vv.is hiiru-d lu sidi his wile m tlie 
' \))1 h‘\, “an honour wlueii he well ihoivcd on 
Ae ('oimi o! his anatomv ol the liiam and the dis- 
< n\ erv ol saichaiifU' di.iheUs.’’ Ihe ( os| ol his 
; limci ,tl IS }dv en .it 170/ 

1 In 0*77 ihe Nblx'v saw tlie hufi.al » I Isaac 
I Hariow, the (Ociualid mat lu mat ic lan and divine- 
I 1 ‘irst to hold the Lia as'au (hair ol mal ht jmatic’S 
' .it ( anihridip', Harrow m liad resigned in 

‘ lavour ol hts pnj)il, \<wton, and duriujy the last 
;lhr<‘<' vears of )us hie was masti'r ol limitv He 
died on .M,iv p and \\,is hnned not l.ii from 
I Morav in tlw uortli tiMnsejU now kmwvn as 
I I’oets' Comer "lit* had (onu'," s.ivs Stanlew, 
“as master afo r m.istc'i had ('onuy lo the ( lection 
i of \\ <‘st mmslei s( holars, .md was lod^r d m one 
of the ('anomeal house's ‘ that had a liltii sf.nrtn it 
out of the ( loisic'i's ' wlu«h made him mill it ‘a 
' man’s nest ’ He* was theie stiui'k with ]iii.^h f(‘ver 
I a’xl died 1 1 om the opium vv ha h, hv a • iislom con- 
i' Irai'lt'd when at ( onsl.mt inoph , he admmisC'ied to 
i liimseK ’’ \noth<’i a<(ounl savs lu dtrd “in a 
nu an lod^ini^- at .1 saddh 1 's lu-ar (.’haim;^ ('rossx’^ 

; Moi.iv, Wbdlis, and Hanow appi'ar lo he the only 
linen of sije*iu'e bnrx'd in tlx* Alvhev dining the 
1 se\ ('Iileent h < (‘UturN . 

I d h<' majoritv of ilu' piavi's and moimnxnts to 
i men of scueiv (' art* found in ihe nave .md tlu' north 
j amlt* Best known of all is tlx* monnnxmt to 
'\evvfon m the s('r('(*n of tlie ( hoir ()l tlx' lonj^’ 

! inst'nption ujvon it Johnson saiel : “ H.id (Uilv the 
I name* of Sir Isaac Newton lx en suh)oin( d to the 
: desii^n upon the monumt*nt instt'ad of a lon^* 

’ delail of his (list ovt'iies, whit h no phih)S( iplx r can 
'want, and vHiieh nont* hut a philosopher (xan 
i undt'rstand, those hv whose direttum il w.is raised 
I hael done mort* Ixmenir both to liim and them- 
: selves.” 'Ihe gravestone (lose* hv heats the 
1 words : “Hit dispositnm est (|nofl moriah* ftiit 
I Isaa'i \(*wloni.“ Xhdtairt* was at Newton's 
fum ral, .md .ifterwards wmte : “Newton was 
, hononretl as lie elese*! v t el to Ix' holli in his lile- 
j time and aftei his deatli 'Ihe < hi(*f nx n of the* 

I nation rtmtended ft>r tlx* honour of Ix'arin^" the 
j pall at his lunt‘ral Co into W'cstminslei \bhe^ ; 
admiration is nt^l paid to tlx* tombs of the kind's, 
hill to flu* monuments which fix gratitude ol ihe' 
nation has <*rected to the* pre'ab si nx n \\ bo have 
contributed tt) Its ^lorv. 'I heii slahx s aie tt) be 
] seen there hkt* those ol the' Soplxx )es and the 
[ Idatos at \lhens, and I am t'onviiued lhat the 
I mere sif'-ht of these glorious monuments has 
jistimulated rpore than one spirit, and has formed 
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mDr(- tlvaii one j^reat num It i'' liom Voltaire 
we liave tfx’ of Newton tie .>{){>)« He 

was in f'.ri|^I.oul trorn 172010 172'), and In 1« arned 
it Irotn Newtr»n\ nu 1 ■ , Mr> C'oedinlt . 

Honed n>'\l to Ntwton is Ins j^nat siii < essor , 
laird KcKin, v Inle .» little l.irll’M towards tlu 
centre ol tin- na\e aie llie iMa\('^ ol 1 ( Itord an! 
Robert SteplK nson. 1 hoinas 1 ellord, tli sij^nei ol 
llu- siispi nsion l)Ti<li;( oni tie Nb nai Strait^', 
enj^iiu'crol the ( ali doman ( anab lust presuleni ci 
the Institution ol ('i\il I'.nctne ers, “a jelbiw o! 
intiuite luiinoiii- and ol strong, iinerjuisino nund," 
died at 2j Mniii^doii Stnel, W ( s! nnusli r, on s< p- 
tt'inbei 2, i^vb and was hiim^d la llu' \bbev o'i 
Septeinlier lu lwent\'live mmis l.iti i Ivobert 
Steplu nson. .0 Ills ovvn request, was bnrieii besidr 
him. Holli <iie eoinnieinorali'd elsjwfure m (Iw 
Able \ , 'jilfr)rd U\ a statue, Sti'phi neon bv a 
W'indo'.^ , Niill neanr the eiiUte ol the nave, and 
Ufit far I'loiu tlu s|)ot ludlow«'d to-<lav <is tlu 
resiiut^-plai (' ol the “rnknown W’artun,” is the 
('oiumon ^r.ive ol rhornas I ornpiou (iO;ti 171 A, 
“the father ol h'nplish w at( h-makinp arul his 
siu't essor, “ hoiu st tieorj^e (iialiatu ” (107^ 
who ioiottu(t(<l ast 1 ouoiuu al iusinmunts bu* 
Jlallev and Hiadk*', and “wliosi' inventions do 
honotii to \(' Uritisli ( lenius, ,\\ hosi* act urate per- 
fonnaiu es are ve standard ol ima haui< skill 
The t)r<‘si‘nl tombstone was la'movid iu 1S3S, and 
fot soiui' viars, until |)ean Staulrv rejdav'ed it, 
Cirrduun’s ^iav<' was marked only ))\ a pilain 
lo/(*nj:^<'-shaped stone. Vt the west end of th<‘ u.ive 
is the meinoiial to john ('onduitt (1^8^-1737), 
v\ho married Newton's ni< i e and snrreerled him 
at tlu* Mint (t IS within (onduilt’s monument 
that a t.iblet was placed some rf)ilv vi'ai's a^'-O to 
eomnumoiate the brilliant wmk ol the ymiu; 
laincasliiie iU‘iL;\nuin, jeretniah llorroi'ks 

Ol no less interest than the nave is the north 
ai*;lo, the w indow s of w Inch ('omnu morate tht* work 
ol Ri(ba’al Trevillnck (1771- feitih* ol 

inventors, and, like llidlev, Blenkinso]), and 
(t('oT|se Sttphenson, one the fathers ol the Uu'O- 
motive; the vouin^v'i Hrunel (i.SoO-:^t)), who lived 
just lonj.,' I'lioiii^h t(.) see lire eomph’tion of his 
j^rv-atesi works, the Mluit UiidLic at Salt.ish, and 
tlu “tlieat h.astern “ ; Sir Uen)anim Baker 
(1840 10071, loint en^iiu'er with h'owler ol the 
h'orlh Bndm , josoph Lo( ke (iSo:;; Oo), oi>e of the 
i^TiaUst ol i.nlwav enj^ituiis; Roixit ,St<‘pluuson 
(iSo^-^ok I'onst rnctor of tlu* Londi^n to Birmmi; 
itam tailwav, designer of manv famous bridr^es, 
a/ul, like Baker and laxdse, president of the In- 
stitution ol ( ivil hincineefs; 1 .ord Kt'Kin 
(tS24-io<7), the i^re.'itesi of modern phvsiiists, 
who la'deenu il liu* \llantic ('able trom failure and 
nhovv ed the ])ossibilit\ ol utiiismi4 the povv’er ol 
Niagara; and Sir VVilli.im Siemens 
rlectrii'ian and nu talhu ^ist , a pione(*r of the 
dymimo, and tlu* inventor of the re^v'uerativ e fur- 
niUT, otul president of the Institution of M('ehau- 
ieal F.n^ineers. 

Beneath these vviruhn^^i are the monumetrts to 
John \Vt>ocI\vard (i665‘-i728), professor of phasic 
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at (rresham ColU'^ey buinder ol the chair o: 
rj<*(jloj4v at f kimbtad^'e, and author ol an “h...Sba'. 
towards a Natural History ol the l.arth tin 
^rave ot, and monument to, Sir C'liarles Ly(,i; 

( I7<)7- 0S75), “the foviM-der ol haij^llsh i^eoloj^y ” , 
and near the s['ot wherr* Ben [onson was buritc 
ut>ri^lit m a sp.u e 2 ft. hv 2 It all he asked foi 
is the itrave ol john limiter (172S ip;), llie ^rea; 
aiuilomist Onponallv buried in file vaults ol 
St. Marlin’s-m-the-lMelds, Hunter’s eolhn v\jo 
brorij^lit to iipht by ITank lUiekland as the resuli 
of a unir(U(‘ example of “eliivalrons devotion to 
ifu- teku ol a <4reat man.” \t the close of the 
afternoon servii e m thi* Ahbev on March 2H, 185^. 
111 the preseiu (' oi tlu* prcsuleiil and fellows o( the 
Roval (.'ollet^e of Surejeons, ll unti'i N remains vvert 
re-intr rred anion^ those* of his pec'fs. A litllr 
))ast the mommu*nt to Rii luird .Vfcad ( ^ <>7 V't7S4)' 
“ priiu (' of l‘.nc;lish [)hv sK'iaiis. ” wiio altendid 
\(*wton in his last ilhu*ss, aiul with whom Wood • 
ward fought a dm I iu liu* eniraiui to (ii(*sham 
(N)lhj4(. are found tlu* ‘b Darwin and o( 

Sir john Hi'rsehel, “the prost* pov't of sc ieneO,” 
wliosc vow “to Irv and leave tlu* world wiser than 
h(‘ found It” was am|)lv fnllilled liv a lib* lull ol 
tlu* noblest ( Iforl 

1‘urther to llie east, jiisl witlun tlu* aisle ol tlu 
( hoir, and j^rouped about tlu* tomb ol Lord John 
d'hvmu', liltv v(*ars a i <mon ol W’tsl minster, are 
(lie nu*motials to .\dams, ,Slo]<es, 1 looker, 
\\ allai <*, Darwiri, l.isp'r, and joule Most ol 
tlu sc nu'monals .me portr.iit nu*d dlmns, hut that to 
(oiilc is a lai)l(‘l. the ms( ri])tion upon w iui h statt*s 
licit It was (K'Mcd “m re(ocnition of si'rvires 
r(*nd«*r(*d to s( iciua* in ('stabluhmi^ liu* law of th' 
(onscrvatiou of eiuiLiv aiul di'tcnmnin^ the me* 

( iranu'a! <'(|ui\ «ii(*nt of luat,” ai im v (*nu‘nt s whl('li, 
in the words ol 'rvndall .it the jubilee ol TSS7, 
formed “tlu* largest dowt'r in tlu* ^ailand whieli 
liu s('i('nee of tlu* last liity veais is abU* to offi'i 
to liu* Om*en ” Mention nmst also be made* of tlu 
statue (lose bv ( ■' Sir Sfamlord RafflC' 
(i7Sr-rS20k iounder of the eolonv ot Smqapnn* 
.md tlu* Inst president of tlu* Zooloeu.d Soeietv 

Standinct at the .meje of the < lioir now known 
.IS Sc'ieiK’e Conur (.lose to tlu* ^ravr* of Darwin, 
with the erav(*s of Nb*wton and Kelvin to the soutk 
and thr* windows to llu* (‘nibineers to tlu* north, in 
i full view of the mernorirds of [').arwin, Stokes, and 
Lister, it m.av he (|m*stioned vvhellu'r then* exist*- 
anotlu*r sjuil whieli n'i'alls such hiefh endeavour*-, 
siieh loftv aims, su( h devotion to the search fo' 
truth and the spnad of knowledc[e. I'he .\bbc' 
lu'r(* is a veritable tempU* of selenee rivalliiitf ii 
int(*resi tlu* Statesmen's Aisle, tlu* tombs of Plan 
tai4(*nets and Tudo^rs, and ('vv*n tlu* Poets’ Corner 
Here are eommemorated those whose ^nidinjk Ktai 
v\ as : “Prove all thiiu^s; hold fast to that which 
is f^ood.” Here indeed are some to whom applv 
the words: “A wise man shall mlierit glorv 
among;- Iris people, .-md his nanu* shall he per 
pebinl.” 

The south aisle contains four monuments ( 
scientific interest, the men commemorated bein 
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Martin Kalk***^ (HkjO-1754), president nf the RD\al I 
Sooiets ior ele\en \ear^; Jolin I reiiul ^1(75- 17^^!, 
\slio \^hlle imprisuiied in tin' 'louei Ins 

“Hi^toi) (>l and \\hf>st' rel(<ise was a 

t'Dndition laitl df)\\ i\ h\' Nfead pia^ser ibinj^ ini 

Sir Walpoii*, 1 lannas Sprat ( ' 71 

J^i^hojA of l\()< luster ^nid first hisloitan ol the ' 
kfival So<iet\, wb(j < <)m hided Ins dednaiUon to 
the Kni^ : ’■'Nhair Maj<st\ will nrlainb obtain 
immortal t<ime for ba\ni^ ('stablished a pt'rpt'tual 
Mieiassion ol in\A‘ntors”, and William lUu'kland 
(i7S| I S^D), the w tdl-know n Dean ol W estminsDi 
and twii'c piesulent ol ib(‘ (li'olo^n'al Sotiel\. In 
the c.'nt\ da\ s ol Ikiekland at \\’eslmmsl< r hi-- 
s(Mi. frank, th(' d)s(o\erer ol Hunter’s eoihn, 
climbed the rool ol the na\e and b\ means ot ,i 
lon^ peiidnlmn susjxnded liom it rt']HMt(d 
f'oiK'ault’s espeiiment for sluiw in^ ilu' lot.ition ol 
the earth. 

!?( sides (he i^ra\i's ol Moia\ and Ikirrow 
alreadx nfinred to, the soutli transept eontams a 
monunu'nt to Slt'j'ihen H<des ( it >77 a 7(0 ), “pious, 
modest, iiidefalif^able, and boin tor the (liseo\(n\ 
of truth,” known to-da\ tor his work on amm.d and 
\'ei(('tab 1 e pliAsiolo^'v; and anoth(*r to Sir John 
Prin^'h' (1707 S 2 ), reformer of mililar\ im du me 
and the predei I'ssor of IPinks as presldi nt ot th(' 
Ro\al So('i('t\, h was he who, when the world 
of srainu e was ((un asunder I'A llu' <'ontro\eis\ 
o\(‘r the poinft'd (ouls ( f’r anklin ’s) and the blunt(tl 
t lids (W ilson’s} ol li^hlnini; ('ondiu tofs, maih' the 
repl\ to fii'oi'^e III, ‘ “Siu', 1 (\mnol rcwersi' the 
laws and opi'rallons of Nature ” buried bine is 
also Sir AXMliam Sjxittis worxle (iSj^-Sj), who 
died whih' president of the Koval Soi'iets. 

Onh a few more ineiuonals remain to be 
n<r(!('ed Aniont; llu'se, howiwi'r, is that of Whitt 
^ 'f all the monuments within thi' Abbe\ non<' has 
railed torth more eriliihsm than ("hantri s’s orcat , 
work' wldu'h domm.ites the little ehapel of St Paul. 

WMI mijL,dit the standard-bi'ara r of Aqineourt,’’ 
wrote Stanhw, “and tfie worthies of the Courts ol | 
I'Jiyabeth and |ames ha\e started fiom their | 
^raxc'' 111 St, Paul’s ('hay)el it the\ I'ould ha\o 
seen this ('olossal (diampli’m of a new plebman art ; 
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enter iluir aiisio<'railc lestmg-plaee and IwKe up 
Ills position in llie eentie ol the little sancluarv, 
leoaidl ess ol all jirojunlion (u* s(\h^ in all the 
suiroundmj; ob]ois. when w 1' t onsider what 

llu- \ .ut ti^uie lepresi'iits, what » I.iss of 
beloie unknown, what nwolutioiu in lh(‘ whole 
aeliial liamework ot motiei n So*iil\, ( tjii.d to any 
lli.it the \hb(‘\ w.ills ]ia\e \(‘| < ommeiiioraled, 
iheit is suudA a tnne“'N ni its \er\ ni< on<^rui(\ . ” 
1)1 Ibauicham's ins. iijiiion Stanh \ said “It is 
not unw(»rtli\ nl the oinium nous know hd^e ol 
him who wtot( it 01 ol the powmlul inhihit and 
\ ast diseo\ er \ whuhil is inli nded to (hstiibe,” 
Watt’s riK.it ( nnl('inporai \ , lelfoid, is i om- 
immor.ili'd b\ a si.ilue m '>t. \ndr( w s ( hapel, 
and luK aie .dso lo lie lonnd t)u‘ nieinoi i.ds (o 
.M.ittluw Ihiillu’ (1701 iSi At pupil .111(1 MU ( t ssor 
ol W ilh.im llunlei, phvsKi.ni to Ceori;i' IIP, and 
pri si(l( lit ol the Kioal Colh'^e o( IMnsK'i.iiis; Sir 
llumj)lu\ I).i\\ (177S iSj()), dis('o\ ei (‘r ol* potasS" 
aim .md sodium, and iinentor of the miner’s 
s.il((\ lamp: I'homas ^h)nn(> (177; blunder 

of ph\ sudoku <il o|)ti< s, and » ailed b\ Kaiikinc “ the 
most ('lear-llimkint> and far scann^ meeltaniral 
phih.sopher “ ot his tune; and kistl\ llial to Sir 
lames 'N’ounc; Siin|)son (iSii 70), lhe14n.1l Kdin- 
hiit^h siny^eon, 1^\ whose elloils “tli(‘ lieK'C e\- 
iKimlA ol siilierini; hasluen sU'ejied 111 llu walc-rs 
ol lot L;el 1 Illness “ It is lune, bitwei ii llie statues 
ol dhltoid and of Mis. 'siddons, .md .ibo\e the 
meinon.ds to Paillie and Davy, lli.it the laldet to 
I ord K.nlelt^h lias lua n placid, l lie i h.ipel its< If 
loiins pait ol lIu' aisle of the noiili liansepl, to 
whuli (iitraiK'i^ is p.oned throui^h the i^ales of 
(he \mhulator\ Sir john franklin, .\dmiral 
.M( CliiUo('k, who (hs<o\('red th(' reliis of th(‘ 
I'lanklin expedition, and \dnina] Ixt nip< nlelt* all 
h.i\(‘ Ihetr momimenls here, while ,i<toss the 
tians(_pt ( <m lx- s('en the \\indow ereited lo the 
m('inor\ ol the olla (Us and men \\lio wair(‘ 
drowiud in the IPi\ of Biseas lluoui^li ihe cap- 
si/in'4 H M.S. rn/dnm. an elorjiienl reminder 

ol llu- netessii\ of making ndeijiiaO s< u ntilit re- 
o'.iM h before ('mb.okiny^ upon a cical jrraelieal 
expel mu nt 


NATURB 


The Nitrogen Problem.' 


'^P'Hfi results ot a det.ailed eXiimin.ition ol (lie 

^ problem ol nitrogen lixation were i(i\en m 
tlu* comyireluMisix e iAiial Jxeyrort ol the \1l10i4en 
IVodueih Committee of tlu- Mintsir\ of Munitions, 
published in 19JO, and alreadv noticed m llu'se 
colunnis (vol, 104, pp. 534 and 4(19; \ol. if^s. 
p, 201). A.s tlie Ministry of Munitions is no 
lony^^er in (‘xistence, the Department of Scientiiie 
and Industrial Kescart'h lias arriuis^ed tor the 
PuIiPk ation ot the additional statistical information 
Achich has bt'cn accumulated since that time*, d his 
Supplementary Report has been dtawn up by Dr. 
J. A. Darker, the director of the Nitro^om Re- 

^ .Sttdistical .Supplement to the Final Report ^ the Nitrogen Pr<>diicts 
Committee of the Miniitry of Munition* t^partment of Scient>6c 
and fndu^triAl Kwtwcb. (Published by H,M. Stationery O&tx, 

O'. n«i» . , 


se.iidi LaluuMlotA under llie .Minislry ol Muni- 
turns. It deals with the slalislMal aspei t ot the 
( Ink* nitiate mdustiy, Ihe s<iltj)etM' mdiistry, the 
nitric acid indnstrA. llu* ammonium sul|)hate in- 
dustry, Ihe sAUthetic ammonia industr\, the \or- 
wey^i.m lixation industry, tlu* ey.mainide indiistiy, 
the ammonia oxid.ition mdustiy, and llu leilihsi.'r 
industry. It uu^ludes, m addition, .1 v.ukia of 
m is(a*llane<jus statistics n'l.itinj^ to tiu world s 
prodiu'tion of lixcd nilroj^en, nation. d mltinal 
sources of tixcd nilro;^cu, the \\ojld s fixation 
plants and power recjuirement s, and llu- jriices of 
nittoi^en fertihsi'rs in liny^Iand .md Ccrm.my. Die 
whole eont hides with a refereiu'e to llu* present 
position ol nitrogen fixation in this country. 

One of the most remaYkable of post-war experi- 
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( i)« cs js to lx; srcn in the widespread demand lor 
li\ed nitro^L^en j)r(Kln('ls, espe« ixlly uv'lhe torin of 
)erllli^^‘rs In MTtatn MXintru.s il is lonnd that 
;(lt)louj^»^h i)m poU-nlial iuilj)iit l)a^ btxni rratlv 
inert'ased 1)\ llx provision ot hir^<‘ lisatmti plants 
dnri])^ the period of the war, \'1 (la total demand 
lor fixed nitrogen is mowinj,: at an e\»n j^^realer 
rale. 1 hi' same |)lu none non is si « n in tfu- I nited 
KtHjt^dmn, wln< h mamU reins ujxjn imported 
C hile mtiate and honn made sulphate ol am- 
monia \ he eonsuinplion fb mtioj^i nous fertilisers 
in t<^K) was nearlv two and <i lialt limes th*ii m 
an avt'fa^e Vtar hi hue the war. 1 lie world’s te 
souroos m nilrot^t n piodints have douhltd durin|^^ 
the last eij^hl veais It IS, howiver, to he le- 
marked that wlnU the peoent.i^e ol the whole 
oulpnt (ontrihntid h\ tlu C hile mliati industiv 
decreasi'd to OIK -hall, lh<' proportion lontiihutid 
hy the hxation mduslru s has hk rea'.i | trom j *. p< f 
eeut. ol th< whole in ipia to p; pi 1 lent. in i<)_’o 
- i.e, an imitase m piouitapi ol tinlold I In 
hxutioii industiKs <it<, in tail, now the l.irio st 
i onlrihuloi to the intiopin ri (|iiiri ment s ol tin 
world. (\anamid< plant was laipi’h exlendid 
duiini^ the wai. and its pieseiit poUntnd output 
IS lar^ei than that of aiiv other lixalion pn^eess. 

'Idle Supplement eomaiiis .1 senes ol tables deal- 
ing with the woild’s eoiisuinption ol ('hde nitrate 
during the war p( nod, the total siupimnits <md 
till* British < onsiinijit ion durmp (he same jx-riod, 
and lite amount used lor lertihseis and th.d allo- 
eated lor wai fan poses 1 he lip'ines, as miphi lie 
expri'tefl, show violent the ttialions, due to a 
varii'lv ot i auses, s\i( h as labour dilhi ulties in 
Chile, shorlaj^e ot roai, ddheiiUies of tr.insporl, <‘\- 
('f‘ssiv(' height ihaiets, lujUidation ol war stoi ks, 
elin 1 he stalistn s are mh'restme. ])ut as thev an* 
\vh()llv ahnormal it would seivi' no us^-lul purjxvse 
to analvse them m detail 

As repoinls the saltpi'tre industrv, it is note- 
wortlu tiuit whilst ol tile imports into llte rmtcrl 
Kingdom about two tlmds « ame Irom ( lermanv , 
this dutinL; the war peiiod was more than re- 
pkuC'd h\ thi’ mowtii ot tile Indian industry, 
wliieii m i<)in altaimsl niori' tfuin si\ limes its 
pre-war extent In ipip the supply Irom this 
source liad deelined to about one-thud its ma\i- 
rmtm amount 

It neeil SI arM’lv he said that the war laid tin 
enormous mllnente on (h(' nitrie ai id iiulnslrv. 
d'he annual pre-war [irodui'lion of mlrl<' .i< id m 
this eountrv was estimated at i p(K)0 tons c^f 100 
piT etjnl, a< id. mamlv for the manufacture of d\(‘- 
stuf’fs and exjilosives. The output \h 1917 reached 
237,000 tons, »)t which only i2,r>oo tons were used 
for othet pmposrs than explosives 

The available mlormalion relalinj^ to the pro- 
duction of l)v-prodiu't ammonium sulphate is ad- 
mittedh m<-omplet('. l^urinp the war the market 
priie, ol course, steadily rose, and m 1919 tlie 
averai^e prne In the liome market was n<‘arl\ 
double liiat in 1914; the export price w'as 
26/. 12s, 8d. f.o.h. L'.K. fjferl.s. (iermanx , which 
headvS the list ut oouMjmptiipn, use§ at thq present 
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time nearly double the amount consumed in the 
I’niled Kinfjdum. In fact, s,he utilises nearly One- 
third ol the world’s consumption, malnlv, of 
course, as a lerliliser. 

.\s rcj^ards the synlho*K ammonia industry, 
w liK l\ IS piacticallv roulim'd at present to ( icr- 
manv , it ts estimated that the tomluned maximum 
outj)ut p)f the works at Oppaii, and Merseburg 
when cnmpleled, will he about 1030 metiii' tons 
ol ammom.i per rliem. 

I he Norwegian hxation mdustrv has steadily 
developed sux'C 191 v Ic is coneenned with the 
synthetK' prodiu tion ot tlie nitrates of caleium, 
amnxmiuin and sodium, sodium nitrite, ('al- 
t turn ('vanamide, and, intermit u ntlv , ot lutnc 
acid. 

It IS interesting to note ib.it the g(neial im- 
pression, M’diiloiislv lultivatid b\ a certain sceta^n 
of (ierman m.iiuii.K tui ei s, that tlu* <'vananude in- 
dustrv IS doonu d is not tiorne out bv tiu' farts. 
4'here was a rapid extension ol it during the 
period ot the war, tiie woild’s production m U)i7 
being about thiee tinu " tiuit ol 1914. Nine new 
works were t n*t It d in I’l.iiu'i', and the I ,S. 
(lovctmnent established m \labama what is now 
the largest evaiumiide i.Ktoiv in the world, with 
a ('apticif) ot .ihoul 200,000 tons ot U) per <enl. 
<’> aivainide amiu.dlv \s has ahe.idv been stated, 
the cvanamide proi ess is still the Lugesi < oiirnbii- 
lor to tlie world’s nitiogen suj)])l\ bv tixaticjU 
methods. 

riu; ammonia oxidation industiv jir.KlK'allv 
owes its development to the war, due to (u'r- 
m. lily’s impel'. ttivi* need for nitra nitiogcm when 
IxT external sup]>lu's were lait olt Blants wire 
.iKo erec'ted in .Vnieiu.i, I'laiae, It.ilv, and other 
eoimtiies, Imt eomplele statisle s ol picxliation 
.ire not avaihahle. Del. ids are givin in the Siip- 
pkmient of the tot.d annual output ot two {ilants. 
in (iermanv^.'uid two in Ameiic.i, amounting in 
the aggregate' to 430,000 tons ol too per cent, 
mt I u' acid. 

.An iiistrucliva' table is givam ol the wot Id’s out- 
put of nitrogenous fi'rtilisers, m nietiu Ions, over 
the period tor w Im h v ongih te statistics 

are alone available. 4 he hgures for C hile nitrate 
.Mul h)-prodiirt amnu^nuim sul[)liate Ihif tuate, hut, 
on the other hand, tlie svnlhetii jirodmfs show a 
rapal incre.ase, espisi.dlv in svntlietic' ammonium 
sulph.'ite, which is now practa .dl\ equal to lh(‘ 
tiv jirodiK't salt. 

Col. White contribub's ( ertain st.itistlcal tables' 
to the Supjdemeiu, one ol which aflords an ap- 
jiroximate measure ol the degree of ei'onomic 
indejieiulence ol the several countrii's referreil 
as regards th( ir Internal sources of fixed nitrogen. 
Judged h\ this standard, (iermanv has four times 
the degree of eeonomic lndcpend«‘nee of this 
country or of France, and six tinuxs that of the 
I’nitcd Stales. CitTmanv need no longer fear that 
even the most rigorous blockade will interfere 
with her supply of nitric nitrogen for munition^ 
purpose.s. 

Tables aisp given of the price of nitrogeiT' 
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rtili^crs; in fenglaiKi and Germany, but iw the 
conomic conditions in the two countries uere, 
iud still are, wholly abnormal and scarcely com- 
naraide, n not eas\ to determine llieij a«.tu:il 
^liinihcani or to forecast their e\rntual iinpoit- 
elKT. 

I im OIK lusion, reii'rtmce is made (<» the attempts 
ii> de\eloj) nitrogtm fixation in tins (ountr\ b\ 
.Messrs brunner, Mon<l, and C'o.,\\ho ha\e taken 


(>\er the prtijeeled Governmtmi faetory at Billing- 
ham, *md h\ CumiMuland Coal Power ititd 
( hemieals, Ltd , \s)io are to work tlie Claude pro- 
less o| sMitlutic .nnmoma 

1 he (Mitire Ixepon innsiitulrs one of the most 
\ alii.ihle les'^ons ol the uai , and di set \ i s {lie most 
serums study. '1 lu- subps t ot nitu'ceii lixation 
lias not \(’t reieneil tire altention m tins t ounlry 
whuh Its Lireat importame merits 


Obituary. 


L.Mtl I Ih )l I KI >L \. 

'PIG'', death ot hanile Houtnmx at tile aL;e 
J- ot s(\in(\-six IS the loss not onl\ ol om 
who li.is berm lor a ^eiu ration a (antial h^uie m 
i he < n r It ot 1 * i eiu li philosopin , know n i \ ei ^ w here 
111 h'uropt .01(1 .\nji hut also o] on< who In (he 
thann ol his pmsonahlN seemed to I'lnhodx all 
(li.il is most .iKrai'tne m the hreiuh gi'inus, It 
'will ne< ess.irib (Mst .a ^looiii on tlu' nu elinie 
ihe SiKude hrani^aise de Philoso])hie whuh is to 
tu id in P.aiis hi tr^cen CJiristnms and Ihe \('w 
'liar .and to rrhiih ['hir^hsh, AnUTiean, ;md Italian 
philosophu al so(ietu‘s ,ire scmding delep.ites, loi 
lu was to have been its president d'honneur. To 
those who have known him at lorrm r mli rnalion.d 
phiioso[)lni al ('fni^'^ri'sses iii^ loss will nuain mueji 
more th;m his vac'ant ('hair. 

lire last vears ol Houtroux's lile h.id tieen sad- 
dened li\ l)i<‘ loss ol friends, lie telt dieplv the 
death ol Ins iirolher-in-law , llinri Poini are, in 
lot t nt the age of lit ly-e'it; ht , ( ut oil, .is it seerm d, 
m his lull jiilellei 1 iial stniigtli In a ( onv ei s.ii ion 
whl) the present writer a few ve.os .ago lie ia’> 
m rked that his one d( .aresi wisti was to he <ii)le 
lo show lh(‘ Inntlnlness of lk>mc, ire’s ideas m 
philosopli\. In rpiO he lost his vvile, w lio )md 
Ih'i'm lor many \(‘ars his jnsep.arable iirmp.mion 
a? honu' and in .all his hadiire tours m loriagn 
(onntries \'et with all th(' vviight ot sorrow .and 
the mcreasmi; iirfirmilies of old a^e (he sulbicil 
inni h fiom dcafiu^ss ;md eye iri'mbh') he laaaitreil 
to tire end his (‘xlr.aordin.irv viv.u'ily and 
‘harm ot lamv ersat ion and his power of s\m. 
lialhetii' lontrol when addressing <a rru-cting, 
Ivmile ILmtroux represmits .i distiiu't and ver\ 
inguortant position in the historx of eontemporarv 
philosophy, especiallv in relation to the morhrn 
s('ientili(' revolution. J^'rom his student davs he 
devoted his attention to tlnit ('oneeption of a uni- 
versal determinism whii li, from the time of 
Desr'artes down to the great selentilu' develop- 
ment in the nineteenth century, had seemed to be 
the al)Solute and neeessarv basis of phvsiraal 
science. In 1874 he presen t(‘d a thesis, to the 
S(;rbonne for his dixtorale ft was entitled “De 
hb Contingence d(»s T..(jis de la Nature.” For 
twenty \ears this book altractrM little attention 
oulsicle the circle of his students and philosophlra) 
eolleagues. He was fully engag('d in lecturing 
and teaching, and s^ome pf bi.s lecture coiirjfcs 
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were puhlishtd as sindu s 111 the histoiv' ol philn- 
sojiin, 1 11 r 8 ():^, however, at the urgent miiiest 
ol )ll^ tneiuL, he repnbhslied liis thesis m i(s 
oiigin.il lotni, .md sinee then it has i.M>ne liuoiigh 
imuiiner.ilile editions and has been ti.msl.itid mt^) 
.ill I ire j)i iiK'ip.d langn.iges 

Ihe mam l(l( .1 ol tiu (lusts Hiiutioux juolj.ihly 
owed to his nld( 1 * onlempor.irv , 1 a< heher , bid 

the work ilsill is ol sinking originalitv Tile 
.iigumenl is that nowh(.te, not even in the logical 
svllogism, do we gel the tvjW ol nei essiU winch 
is represented bv the proposition ol idi nlity, 
A IS \, .md vet tins .nu) nothing shoit of 
this will s.itisfv the ide.il ol umveisal s( iencc. 
lie vviMil on to provV tlial the more we advaru’C 
Iroin tin* .ihsirait to thi' loiuiete, lioin m.ilhe- 
rnatu s lo ph\sus. Irom phvsus jo hiologv, Iront 
, biologv to ps\(holog\, the more we si'e tlu i.mgC 
' oi ncM ssitv iu mg iistrubul .uul ih.it of < oiitin- 
; g( n< V glowing laigtr d'lie suggest 1 v i ness of 
' ins theoiv lalhei ih.m liu' svsteinalu espres* 
i Sion whuh he was .ihle lo give lo i( imiiks 
its imj)ort aia e It |)hues him in the diieii litu' 

I ol that t>inl()sophi( al specnl.rtion w hn'lg st.irting 
* with .M.tine de Ibran m the beginning ol ibe nme- 
; teentli MiUmv, mav lu. It. ued thioiigli l\.iv .nssim, 
L.u heher, and Houlroux hiinsi It to the ]>resent 
, philosoplu t s, Bergson, i.e Kov , Blonde], and 

l . aberthomei e, all of whom wire .it oiu' time hih 

pupils. 1 1 , \\ C . 

I’roi . Prii u 'I 

Plan. Ibii-R 'I'm >Mi’s(i\’, wlujse untimely 

. and de( pl\ lamented death OKurud at ICub 

m. K'iimavvr ou Novernbir ib, early showed an un- 
usual aplitiidi' lor human anatomv. lie obtained 
a s})e('ial mark ot distiiution in tlu‘ subjeet when 
a student, and il g.oned him Die gold nudal on 

i t. iking the M D. (\hLton.i) (tom Owen’s C cillege, 

! Mandiesler. Ileiioon wott ,1 leputalion .is a liril* 

; liatU and enthusiastu te.u'lu-r alter he was a})- 
; pointed senior dimionsfrator ot anatomv at ()wen s 
I College. I'his reimlalion he fully maint aim'd when 
lu‘ eame lo London, first as leriurer al the .Middle- 
! sex Hospital, and later as piofessoroi an.'ilnmv at 

i King’s College. In i()i 2 he w as elei ti <1 pr<*fessor 

j of anatomy and de,m oi the medu .d fa' ullv ot the 
I Cniversitv ol Birmingham. 

i , Prof. Thompson's eont rlbutions to Die hb rature 
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\)\ .niatoniN ^\rr^ ntimrrous aial \alnahlr. Ills i 
(jr^t, a nif >no}4 iMjiii ot) ilu »)! lh<' jX'lxu } 

u.i-^ ji) nni scnvj hi'^ Not ! 

onlv cl(M's il tjf inosi paiii'-takini^ , 

LiborioU'., and ('\a* t vvork. iait It slu ds inu« li ; 

on (iiir oi l)i( lno^t M)np>k-\ ftu okj}^ a al [naihU iii"' 
to 1)( toLind in the liiiin.in luah. \t liu' in^tij^a- - 
ti(ui ot Prot. (nou Sir (anj-r) '1 ham , hr spent j 
the siiinna r ot ipnt) in Pml. \\ h drrsln im s 
lahoralorv at tla Anatoum <d { nsl iliih* of thr I ni- i 
VM'rsilv ot Im« il)ur^, ularr lir stiidad v\<i\ pl.iU 
rr< oust riK t ion iindiT Ihol. Krtlirk IN O i I honip- 
s<;it Tttust hr npai'drd as onr ot thr pionrcfs in ^ 
1 111 s ( on 111 r \ ot \\ a \ plate u • oust i in ( ion as apj)lied 
to thr Initnan (inbrst;, and ins d(‘s( rijilion ol a 
j “ inin, human (mhr\i ot t\\ r!>t\ -itin r paired ^ 
somites, published in 0)07, »s now a < lassn' His . 
vvfeolr-hi ai l( d i ntlnisiasm ami d< \ otion to tlir new 
mrthnd ot no ( si it^al ion mfeited not onl\ Ins 
piipiU, but also man> <'ollea^m>s and friends, mu. h 
snl>s<'(]nent einbi \ oloj; i< at work in this (ounlr\ 
brine du( piunaiiK to his < \ainph‘ and iinesti^a- 
tion."’ Hr was a most a allied and assi<luons 
member ol the Xnatoniieal Soe i< ts of (neat Britain 


and Ireland, servint^ in turn as secrete j 
treasurer, ;ind \ ie<--presiclent , and rontribiil' ^ f 
lai^'^elv to its <'ommimieations and diseusslon.s. 

Piof 'i'hornpsoii had the erivit eij't. ol hum i'. 
sMupatliv m a wonduhul deerir, ;ilwa)s took t < ^ 
loa riesl nUmi si m the ai toitiis of others, ai 1' 
was j^nuilK ht loM fi b\ impiK and ('olU'agU' , . 
ahk(\ His happv s]hnt and ojitimism mvm' faiK ’ 
him e\en dm mi^ llie main dark daVs ot illness.' 
and Ills memorv will hr held fin < loiis b\ all wte 
km w him 

\\A regret to aimoiime the death m Mr)ntreai 
on ()(io!)tr 25 ol Sir John Ki (amsidtine 

( ni;me(M of the Montreal Hai hour ('ornmissioners 
I’ rom an ai eomit of his career whii'h ap])ears m* 
llu' Ini Noxembeu' ii it .ipj)c‘ars that 

he ia 1 aiim blind m 1007, and at the time ot ho 
death 1 h‘ had reaelual (h<^ aq"!' of ei^dit) -t hrei ^ 
\ears, 1 h(‘ I list it 111 ion ol Civil I'm^ineers elec'tr-d 
him a member, and tor some time* be aeted ro 
a member of roam il. He was one of the founders- 
ot the (hmadian Sonic tv o! Civil h'n^ineers, of 
w Imdi lu was ehs'ti'd president in iS()2 


Notes. 


On Hunsd.o, Noo-ml.m >p Ideld-M .11 dial Pul 
llal;4, wlui w.is ,n 1 omp.mietl h\ Latlv li.ni^, unvrihd 
memmials .os led m lb<' im morv of inrinbiis of liw 
Insiiuitioii of Mmmit -"id Mri.illmuv and tfe Insti- 
tulion of Minine !'muin< ers w lio lell m tlu' mrat wai 
■Ihe poHicslniRs wrie oprm-d bv Mr I- W. Ha, bold, 
prrsidnu of thr Insdiniion of Mining and Mrlallur^iv, 
and C"1 \V (' Blmkeir, past-j)r<‘sid< nl ut the* In- 
stitution ot Miikmo ICnuinecis (m the ahsnur uf sir 
John (' uiman. tlia pteddenl). In the eours. <>t h.s 
address, twirl Ibii^ cxpiessed his satislaetion in 
havini^ tlie opporlundv to ]*a\ i i>.'rs(>iial liihulr 
to a -(sMkai of those manv ihoiisaiids of hiavi' men 
who foimht nndei his conimaml, and to sa\ a lew 
words of special thanks to a ho.lv ot incMi w h< .sc* 
wc.rk' in loarn'o s.eIdom <lrew n|u)n its.H nimlv notice 
c.r qloiv at tlic' time', hut was surpas^c'd hv none* m 
the* cli'iiiands it m adc* upon the* skill, coutaoi*, and 
nsolulion fd the individuals conc'cim-d, or ui the 
sc'tvlc'c' it MiuUrc'd to llie Aimv as a wliole. He thcai 
refc'Msd in prcMiei clet.iil to the* arduous aucl dan- 
i^eroiis vvc.ik ac'c c>mphslu*d hv the* 'runm Hin|4 Sc'etion 
of the Roval I'm^inee-rs at Mc-ssines, e'en the* Soiiiim*, 
and in oilier places, an<l loncludc'd wilh an eiocjuent 
appeal for thosr who vvcie* left tc»#leai n the* lessons 
t,aup)U hv the men wlio liad ^^iv<*n the last lull 
tucasuie' of their (ic*v otion to tlie e.uisc* the\ had so 
vvorthih uiiluld. 'J'lu* unVeilinjil of the memorials 
was foliowc'd hv a solemn sllenc'e* of erne minute's 
cjuratioii, aflrr which Lord Ilaij.^ piouuunced tiie 
words' “dheii name livetli for eveinuvre,” and th*" 
'‘Last Post” ,uh 1 “Rcvc'ille*’ wei-c* sounded. 
Crel1c^t^'ll Sir \\'. A. Liddc'll, Direc'lor of P’ortificMtions 
and \Vofks, and otli<*i^ dlstinguislied lJc ncrals and 
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llic' otlieeis and i oiinc ils ^ot da 1 w o insiitnlioiw W'C're 
piesc'iu at ihc unv.ilinp die ineiuoiiais eic* placed 
in lie lihiaix at ( l.vcland lloiisc. j.*;; ( il\ Isoad, 

]{ (' • 

Mk K RvsVUxsIn's 1 ( poi I ot du‘ plot4^e'^‘^ of his 
< \pc clillon lias 1 .sk heel ( 'ope idn^c u. Ac c ordino ot thc 7 
7 '/n/c's. the* expedition’s vessel, the ,Sra Kini^. did nc^l! 
leacli Ihe piojictc'd st.itiou ,iL Iwta’i Lilit, in Melville 
Peniusul.i, until Sept«*inher S, be in^ ck'laved l»v heavv 
p.u k and eiioine* troulilex \ base' was e stahlislual 
on ,1 small une1i.it ted islet, named Danish Island, off 
Lvon Inlet. Mr. R.isniussc n is well ph .aseii vvitli tile 
situ<ilic>n as a centi for lescMieh, and rc'ports plc'nty 
of he-ars, teindcei, and liarcs in tlu* makhhourhood. 
Walrus .iiid sepals wcie se*en clailv in the socind. Ruins 
ol Ivslvimo dwcUini^s slu'.w that Danish LI. end was 
' fc>nm rlv InliahitecI Mi. Rasinusse n hojee^ to he able 
to ti.ice* the* loulc* of inii^ialioii ot tlu* ILl'Ciirn’i throut^h 
this rektnu. When the lepoit was dis[)alehed lie* and 
a companion wcia^ ^ettin^ out to visit the* ne*arest 
' tribe's in tlie* c'ounlrv side . tr cve'llln^ hv dot;-s]ed^c‘. 

' The' newt reivort ma\ he cxjx'c'U cl at the end of ApriL> 

1 and will he* sent vfu ]‘'oi t ('hui chill and Winnipeg. ' 

!')k K Mills liioMvs has resigned die kee*|_>ttf- 

i ship ol (he* D( pari im 111 of Bot.inv of the Xatic>i\;d 
’ Museum ol W.des. 

.\ DISCISSION on ‘ (h'rtain Heologic.al COnscquCiiccs 
. cef ilie ('cK)ling of the Eai ih ” will he* field in the 
; rocxiis ol the Koval Asti onondcal .Socie'tv on Friday, 
Decc'mhcr 2, at 5 p.ni. The ehair will he lakcm by 
I .Sir Jethio 'realk Dr. IL Jeflteys will o{x n the' di^-, 

I cussion, vvluch will be continued by Dr. Jeans, Prof, 
t Lindemann, Dr. Evans, and Col. E. H. GroVe^HUls. 



December I, 1921 j 

' ' 'y i 

Tid- Kwal Socieh' ot South Africa hn> <‘I<v(cd the 
tolliuvin}* of^ictrs for iqi: l^n'sulcvt : Dt. J 1). b' 

’7ikhrl“-t. fh'H 'I'rca^uri'r : Dr. ! . Cr.iwfoid //<•»;. 
(Tt'rfiral Srcn’ldry. i)r. W. A. |( 4 i\ \f('inhi'rs nl 
>^Coini.it C'airuihrrs l^<i.i{hc. Mi s. ||. 

*U>n, Mr. Dr C. J. Jutii/, Mr (\ P 

1 .oiin'^liu! \ , Pruf. f. 'I Morrison, 1 )i . \. I )i . 

A. .]iui Oi K l> ^ oLin^. 

W F h .irn (roin ^^rinjn liuit Di. ilailuw Sliaplov, 
Morni'ih <d the MouiU W ilson Sol.ii < )l>srr\ ,Uoi \ , has 
AtfCii ,i))|)oinl<‘cl dirreto) oi llio ll,n\,tid t’oilroo ( )l).. 
,m‘rvriioi\ in Minassion to tlu l.itr Iulu;ird (' Piikor- 
in^, and that Dr. [o<‘l Slrlihin^s, din rim ot lla* 
W\.ishl)urii OpsMvatorv and jtrofrsvor ol .istrononi) .i! 
tin' I nm rsih of W’isionsln, is (o suctind Prol (i (' 
('oinstoik .as diii'clor ol iho ohsi i n .Uoi \ in |ul\ ni'\t. 

Till I'l nstncs ol thr Pnlisli Mnsrum ha\r dn(id»'d 
In Mjxn tin N.alinal Hision Mus. nin to tlm jtuhlu' 
t \ at \ Sunday fioni ^o pin to o pin., conunrnrink 
ni'\( Snnda\ . and on w ( i kda\ s (i oin in a.ni, lo 5 pm. 
in the \sinl(r months, Oitolui to hhhiuaiv, .md liom 
lo a.m lo () pm in th. suinmor months, Manh In 
Srplrmbr-r. Ptfvionsh iho lioiirs ol admissioti on 
Sund.us h.or v.irind with tin- sr .ison of l)u> \cai 
'I'lu imisoain will h< rlosi d on ( hiislm.is Dav. 

f I. -('()[ H H ( i( »in\ i\- \rs 1 1 \ , \t'ra. (lod.dmin;^, 
I'lsks Us to make known that a po(lfoli(» of his (ndi.an 
skill lies is missino fmm tho moms of (ho Ro\.il ( o'o- 
i^iaphital S(M 1 < h , Kononi;!)!! (loo, f.oiulon, ,S W' 7, 

.md hi' hopi s th.if jaifilnilv will io id to its i<'(.omi\ 
li\o (loitfolio )s\rr\ 1 n po nut honw, .ihmit 2 fl 4 in 
h\ 1 fl d in , siroiiLih l'"und in Id 1, k tlolh. On the 

onlsldt io\i'r am sit oiil t.o namos td llu- counirios 
ihf skmo Ill's worn mado in Innma, K.ishmii, < l« — 

tho 1( iioi mo ( at onl in 4i,ilt papi r ,md p isltd on d'hn 

portlolio lonl.niis ahiail H'o skililus m w ,i(oj a olotir, 
SI pia , and pom d (a tow loos( p ol w hn h llu 1 • is man I\ 
ail 'inpli I o list m.ido 

\i tlu miillnp of (ill Sin ii ifopii al Sn(u(\ held on 
\o\oiiih(i .’J, ,1 loetuii on “ I )i» SiMitssois of 
.\usn ia- 1 1 Lino.iiw Sonio of thou Piohkins" was 
dili\oiod h\ l)i. 1 \ \V. Si ton Watson. Mi (1 Ih 

(looili w.ts m iho i h.aii , .md his kiMilkiuv llio 

( Vi ('ho-S!o\ ak MinIsPr w.is prisont, .is will as lojuo- 
.sentaiivis of till l\um,iin,an .md ,|u^o-S!,iv la'kafions. 
fh'. Si toll W’aison s.aid tli.il of ali Sl.ilos .\iistn.i- 
lhmo,n-\ h.i<i hoon tho most eoinpli \. pnsinlinp not 
onl\ a divoisih <4 lanL;n.i^os and r.u<^, hiil 

als^ .1 ))eruliMr divetkinee ol cnhuio, I Is dis.ippo.ar- 
ance had boon .1 nniqui mont in hisioiv, similar onlv 
lo iho fall of tfu Isoin.an Janpiio, lausod. howovM, 
noi h\ ,mv ^onoral aition ot nlinr .Statos, bni he slow 
jMalltiial disinti 4tr.itlon duo m ihi laek ol .anv niuhi- 
lyinj,^ and unif\ink idea. Chitieism ol th<> die.ilics ol 
St. (leim.iin and 'Prlanon is i as\ , but cloai-eut fion- 
tiers on ( thno^ra[)hic,d lines ,ptn unai lain.alde, sueh is 
the intoi inixUire ol races. A lonijiltie jiolitie.il .md 
social transformation is ftfoinp lai in Fairo|K* cast ot 
a line from Komi4sbor4J to ddiesto, llio cliicf, if not 
Uxe only, cibadol of reaction In'ing Hungary. The 
lecturer went on to give a detailed account of the 
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ndornis d< vcl<>|>ing in the succession States, |)»i\ ing 
a sjK'ii.il liil)uit' to dif .uhieiement of ihe 0 ^a,dh)- 
S|o\ dv ( lovi ( nmeiit m liio .issionnu ni ot its \aiious 

i\p<s ol lands to tlio sin. ill lioldi 1 s and in rducalion. 
Ill |ngo-Ma\ia, and m Uumam.i (on, < dm ,it ii^l is 
going lorw.iid 111 all (bo suiiesslon staios leligion 
is bounmng doniooi .iti^od .md idoi ni mlisni h.is dis- 
apiH'aiod. W'e have lioir a \as( !.du.|.itoi\ ot 
polilii.il, oionoinit, .md odm.ilion.il o\p. uim nls, 

Mk. 1 Sii\i\s, who l.iid down ilu Indi uihc plan! 

loi tho I’owti Sl.tlion so long .igo 1 .. tSS**. 

ga\o ;t \or\ inlirosdng loitmo on ' lUdiaulii Powet 

I )o\t'|opnn n( ” .n k'lr.ul.iv llotisi' on NomhiIki 
I lo oinpli.isis, <1 (ho fait th.il tho l.ngi w.i((i powir 
unilot (.livings .i( Ni.ig. DM, Shawinig.m I'alU. \b>n(.m.i, 
oil., h,i(l .dl to w.iil (ill ot twolvo lolls 1,1 (mr tho\ 
dovilopod .1 p.i\mg loiil. In LomJmi ispuls h.ul 
s(.do<l iM’ontb' (h.it wo siuuild hnild !.ng,t powei 
st.nions (irst. and (lion tho lo.id would ho suu to 
lomo. .Sjio, living .IS ,i lu (h o-oloi hii i ngniooi , h<‘ said 
th.it all his <\|)oiioiHc sliowid (h.it sm h .1 pi oeeduie 
would ho lin.mi i.dli disasiions lli* showod ,1 .sliik- 
iiigh hiauliful photogiaph ol tho Sh.iwinig.m I'alls 
i-inolopid in liigin loios( and .i loimi ]>ho(ogra())i of 
iho halls Willi not .t (r<‘o till ami suitonndod Im un- 
loM'Iy I.Hloiios .md housi s. 'Iho (own, how ( mm*, has 
.1 lloutishing popu?lilion of 1 . 1 , 000 , wlu> h.i\o hoen 
.iilrailoil h\ (ho iho.ip powoi a\.nlih[o llo aPo 
showtil he.mliful phologi.iphs ol (ho N'gn i/n ImUs, on 
iho hordoi lino holwiin Ih i/il am] Xiginhii.i, whitdi 
• 1 " among (ho l.u gos( hdls in (ho woild llotli tin* 

\ gu.i/u I' .ills .ind ( ho \ i< (oi 1,1 (' .ills on 1 1 u /. 1 m hesi ai o 
slid. Mod in tiopii.il eoiinlrios. .aiui (ho pown .o.iil.dde 
\ iius w (doll dntmg Ilu (hlhioni seasons ,,| iho le.'ii, 
l|o jiointod out ih.M tn.iximuin powi'i does nol lu ees- 
s.nib eoineido with iho iii.ixiiimm Ilow I 01 iiisiaiico, 

.1 sin.dl f.dl noai ^'gu.^/u h.ul .1 no-lt dmp mil a goitd 
sto .1111 of w.itor m (ho di \ so.ison In tlu Hood .soason 
ilu' hills eomi>k(ol\ dis.ij)]>i ,ui d owing In tho r.iising 
ol iho Io\ol ()| tlu low I I p.it 1 ol iho ti\ii, t )w ing lo 
ilu gie.M lilsl.imos fi(>m iho no,iios| lonlli’s of 
popuhilion of both llio N gna/u .ami ilu Nuimi.i l*';dls, 
in ihoiight it nio'i unlik' b th.it ilu \ would .altnicl 
.m indusiii.d iKtpnI.ilion lo ilu 11 lu ighhom hoi ni. 

In i<po M.ijoi J’.iiion 1 .imo lo tho (oiulusiori tli.'il 
(hi hod-hug (s (ho m\(M('ht.iio !u)s( ,4 liu- ji.irasilc 
(iho 1 oishm.m-Donoian hod\ ) of k,i!.i-,i/,ii , a disease 
of India and oilua inipu.d (outlines M.ijor Patton 
.idiinees fmllui imcIiiuo in tiu Imlhin Jou/tnil 0 / 
Mt'ihi'til l\ 1 1 }i , \ol. q, jguj, pp, J 40 , 3 ^', and 2 ^^, 

in |)tooi ol lim and Mis. Ill li n Adie dosei ilu s iiMia- 

(ollnlar ili \ r lo|iim nt.il Imnis of ilm pai.isito in ilio 
ei ils of ihe stomal li of the hod-hug 

Piioi l\\NMOM) Pi \K 1 . in .1 p.i’pi r in S, ;ia/M' 
{\'>1 sh 1 ' luji). shows fho IMO. ihiigK (r.msi- 

(or\ I Ifoel of w.tr, wpli its .n < omp.no i n;^' ( pldoinu 
,md olhor disoasos. upon (ho i.Mo nf n.iowih ol pupu- 
lalioji In Vienn.'i, fm i N.nnplo, m spg. .4 thi' liis. 

tiossing loiuljlions w liii h hoo pni.iikd ilu io, ii is 

proh.ihle tliid in if) 2 o llio liirlhs will ha\o oNnualcd 
the deaths. Prof. Poarl copc]ud«"s that war aivl 
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d»'V in^ rj>iclrrnirs make iht* merest t"pht*»n<“ral 
flii'lv't in fh< strad\ onward ni.in-h of popul.j lion 
;^niw t h. 

In rr«<il! p.'pais, Nl.itsh.ill .md \ a''S.ill-+ I ltd d .» 
niffhttd «'f lr<-,thni iu ol s|«‘« j)ini^ >.11 lvn«",s wliuli, tlnw 
(lairind, p;iu‘s M heller ihm .»ri\ <dii»‘r (\\n'in. 

i<> 7 i i’ S4*>) ll (onvf,r> nj ijisuip; ml 1 .i-\ r iioii'-lv 
'i dtoe ol neo-1 Ji.i m]\ ,1 n , md afieiw.ods willult t\\- 
in;4 h!o(hi .md mjet imp Hu* ''Cinm mlo th«- spinal 
^.tiial III a inleai h \ i.-w .ai ilx suhjiai m tie- 
I ropii III Hull , \til iS. KjM, p 1:;:^, l)r 

\\ .in iipd* 'll ^o^kf r-vpov',. ^ iIk* oj)mi'-. that Itie 
th<'(jf>(K d pi.iuiuU iipMii which tiu inalmeni i>, ha^rd 
arr* prohahU iiKoinii, iluH ihr niaiimni is not n« w , 
*iiul lliai lie t<sult'. s. » I i| puhlKhi d fail fo siiicstan- 
tiafr‘ lh< <I,iim iti.ii (his tii iimen* ^j;u*s Im tti>i o'sidfs 
ih.m oiIm I m. iliods. 

I'm M misfi \ ol He dlh li is puhhsle d as \.) <) 

ol lla'sijh . <-l K< jn)i fs on IhihJu il( dlli and MMhial 

.Suhj«(is (IJ \I MilioiKn ()th(i. k^.m, p/ net) a 

papia In I )i J M llamill eniilhd ‘ Da t in l\« la- 
(i(iii lu \oimal \uitition ” Oi llamill’s »»hjec( v\.is 
fo jirovide (hi n,.nei.d puhlii with a straiplif foi w ai d 
aiunini o( ihc ])ies(n( st.de oj knowlediUa I he 
>ludv ol nuifition in\'oI\('s a h'liou ledpt' of iii^hh 
teclmiial mailt IS, aid it is diP’uull (o pn s<miI even 
tht' entl itsLihs hoih cleaiK and (lulhfidh lo da 
mind of an imiiained leadci. 1 )t llamill has siu* 
la ( (led in toinhinm^ in((dhdihili(\ with veracitv, and 
his ft (lort shoLiId he ol al \alia to (liose \\ h<> 
uislt to know more of ditleliis than just sullli-ient 
to pianide mafiai.d for t nailer al»oul vilanmis. ,\'s 
i^o ofien li.ippeiis, tile dad\ Press lias been respon- 
sible h»r evil as well as nnod m [lopulai snenlifu' 
ediualioii leoatdmd mitiilion ki rent discoveries m 
I'onnet iioii with aciessoiv Iimk! laitors h.ive heen so 
Strt)vii4i that the ia’v\ s|)apt‘i nadei li.ts pt'rhaps radar 
lost sijjht of (he more piosaic, hut not less impotj.ml, 
S'Ubject of v'aha's, 

I III, 1 e|al iniiship ot ehmate to discMse has lecoivvd 
more aiitniioii in ])oj>ular talk, ba^'d on imjiression^' 
and indiv idual experaiues, th.ui in>m the e\ai ( 
iiujuities o| the medieal siadsi ieian, 'There ran lie 
lew jiku'i s in this (,t>uiitiv that liavt not Ix'en at 
v>n<' time or .moda 1 dtsciibed as ' Irad for tlieu- 
nialisin ’’ in some inhalai ml \ p.ipei hv Dr. MnUla vv 

\ ounp {jonYDol (<j I } v in' , v'ok .e>, p. on the 

regional distiihudon ol tlicimi.tlic trver is tlieiehut 
all tue moil' welct.mt 111 shows that it is <lt fimttdv 
moi e (oiiiiiion, as jiidped In fatahdt's, in the north 
nntl Wisl diaii m di(' nudl.ind-, east, and south of thf 
Briti^h Kirs, .nul Imds sLiltsiantial t'orrelaiions, posi- 
tive hoiw.ta (hi vie, lib lait' and th<' niean annual 
r.iinlall md iiepaiive heiwtan the dtailh-iafe and the 
mean annual (em|a. i atm e. d'he data ate plainlv open 
to the enluisiiis whuh < an )>(> made ot anv o{ die 
ma<s tij^uies ot da Isepisjrat -( leia i al, hut Dr. \ oimj^ 
seems to have made out a siionj,; c.ise tor an associa- 
tion hclvvceii aiule ila umatic mlcction, a Idi^li rain- 
lall, and a low lemixraluie. Tiiere an* mam things 
which ^how the .same dd^fcnce helweon the, ptH-lh- 
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West and soutb-ea'it m this country Ulan 

animals .and plants, tfn' relative aliundance of oa’ 
and win, It in ctaiMl crops and oiu' wiiich ts p.w 
ticularlv lekv.mf in questjous of disc.isc and .scarcH' 
suscr piihh ol mimeiu.J i vjvressuM’i is tin j;en(r,' 
standard ol i i\ liis.tl lori. 

\(> (k tmile instaiae of sexual diffiaeiKes in colon 
anmno ( helorua ajqieais to h.ive been clearlv esiah 
lislud ( < insiiira .ihle rnteiest, theridoit*, .attachesi li 
die ohsrivaluais ol Mr. S I*' Blake (Pincr-i 
) die I mU(l siai's N.itiiinal Mmeum, v t >1 ^u) on sixt"' 

I spe< iineris of die s|)otled turtle, t/emmys ji^uftnUi 
j showni^ that this spea les possr^s.ses colour ( haractej' 

I (hsdiKiivi of t a< h se\ 1 he mah* has duskv jaws, iic 
[ nraiiilihiilar v * lU.vv -ra aiiqe stripe, tlu* throat bn 
j sparsilv speikhd with \eilow, a sli^lillv devefopci 
su[)i a-aurn u!m siieak of \Hlovv, .md theiravvn o( dl< 
lead vviihout spots 1 lu- iiinale, on the ofhii hand 
has vellovv jaws, a \v tll-m.irived niandihular vellovv 
j oianpe sinpe, tin* ihioat di nsely spoiled W’iti 
v<4Iow, ,( vv ell-elev ( lopi <! si j[)i ri-.m i u ii l.i r shrak o 
villovv. md die down of die liead vvidi vevera 
vrllow spo{>. It ,s ol speci.il in(erc‘vt (o lean' 
that these' se-vu.d dilfeiciids in colvan e an be 
(h te'e (e‘d elearh in verv voting speeinuns onlv a few 
weeks old 

1 111- diM'cioi ( ) )i . Iv I Russilli .mel hlirati.m (.Miss 
M itv S \shni have published \ ( 'at .1 loo^c- of 

jeruni.ils aiiel i’dioduals in tht I ihrai> of tl)e 
kolh.imsf<d I'Apei mien! ,d Station, Jl.iijxnden " d'ltc 
lihr.uv he qan to divedop in lep p wile'll the kale l.adv 
(iiUxii j'fe sente d the .hoeiks .ind joiiiii.als hr lon^in^ 
lt> Sir lie'iu v (illl)ill. d lu se' vvet» ,ul(ied to Otlu-l's 
pie'vioiislv kive n h\ sir Je>lm l.awes. h'xpaiision 
he e aiiie possihk thieHi7;h the suppoit of niauv indi- 
V idu.d donoi s, haimvi soeiities, and Dep.trtnie nts of 
\j 4 ueultuie> diroti^houi the world '1 lie lihrarv noW' 
vont.iiiis me>st. ot the hoeiks ,iod journals whicli the 
.i^r ic uliui al «Npeti nee'ds (o (onsull. 'lheHij.^h the 
hhiaiv is not open loathe ^ener.il public, [HTmi^sion 
lo Use* it toj purj»os(s eil rtdeience lan be' obtained (’>11 
application to the* elni'Cteir. I he eMt.ileij^ue, which 
oce uple's 70 p.iqt s. is divide'd into sf'CtlOOs ae ('ording 
to siih|e‘('ls, die fn-t and larg ' sl section de'.iTmg wdlh 
adiieuhuie lo v'huh yi page^ .ire devole'd. OthejJ 
s< chons .tie de\.*t«d to iinm.al husliandrv , bacterjo**' 
loe\ , hioloU; , lto|cn\, che'lliisllV, ecJiie'a I je )n , entoino- 
lopv, fore'siiv. hojticultun and m.ir ke l-j^.irdening, 
irrrg.'ilion and M‘e !.m la t mn , ineleorologv . geniTaP 
seieiue', tec)Mu*ioe\. ,aul /oology _ /\ large* mimljer of 

repoiis on spr< la! '■nluc'cts .ne mednelr'd in the cata-^ 
lognc', lent no alteenjit is in.edf to nidf'X individual^ 
ji.'ijieis eemiained m Ihe^ regnl.if jexnn.iK, X.irncs of 
.eiithe'i. do nor. f he'refeire*, .ippe .at , 'Tfu' dlf.iloglift 
slioiild he iiselcd to those' wliei .ire al)I<* from tim^' 
lo time* lo visit Rotli. misted and use its library. It 
shoukl also si'j've as an e \ce1Ient guide' to dm>s(* W'ho 
wish te> gel teigether .i Collection of .eul lloritalive 
r'epoits on .agi iculturc. 

1 IIK Kenva Idr p.u tnieiu of Agriculture has pubHnjbM 

the meteorological records for 192O, the twelfth, 
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.•fMYt iot tlKJ Colony and FVoU\‘t( irate. At the etid 
►I the year there were 2i ^t.ition> observing teniper.^- 
are and r<iinl.ill and iSo st.mons ohsMving onl\ r.nn, 
naking a total of joi si.uluiis I he repoil mentums 
hat the prineij>al feature ol' the vear was the ab- 
^orntal rainfall e\f)erHMUed geneiallv in Ndvemlui 
,ijd Dretinbei. Observ.itinns ut aunosphetie pies- 
are arc given foi Mombasa, Nairobi, and lanuh.inl ; 
!»e lanj^e in the different month'- is small Mean 
lailv leva Is of \'i('tori,« Nvan/a for morning and alii r- 
ii^rn ate given thtougluiul fin* \ear io.-*o. and the 
iverage levads .ai e given for eaeli month and foi tin* 
ears 11)04 20. 'l liere Is .i slna t (jf diagi.uns at the 
nd ol the rejiort sliowing the noimal f.iinlall, .iKo 
he rainf.tll for i()2o and its dilh i ema* ln/m ilienoim.al. 
.►getlier with turvi s showing the iiionlhh r iinfall 
nd tin* dillerene*' from tin .ivetage at IwentvAour 
eprt'M nf.it iva' stations. Moiithh .ivetage iMinfall 
laliles lor I jf) sf.rlions aie giv'O loi ,i miinbr-t of 
\ears, the period \.ai\ing from t w < rifv -min* ve.ais at 
Nlomhas I 111(1 t\\('nl\-si\ m ms at M dindi to as short 
a time .IS (wo \(\iis at some stations, ihett* ato 
iiowevet, forts-seveii stalions with oh-et \ at ions |or 
nn \eais .iinl mole I he vc'.iih iveiages tange from 
in. .tl Mein (lAeinhe Mission! (o ,(s little as 7 42 In. 
.It tin* noith(*ni fionliei (W.ijn) 1 he avai.ige 
morillilv totals .are geneiallv l.irgest in \pril ainl M.iv 

l\ \ol 22 o| tin* Sj)( ('i.il Repoiis on the Mifn*i.d 
R('st)U(i(*s of (iieil IJrii.iin, one of tin* Meinoiis of 
(he (leologh.d SiiMev. Mi I h.isl w o( kI (h'si mI)«*s 
the h'.'id and /me <.tes of ilu I..ik( Distinl 'I'his 
(listtiil, g('olog)(',i!l\ ( oiisldi I e(] , ((insists ess(>nf iallv 

(>f ('.nnhii.in .nnl (hdoviiim loihs ()(*Ionging to (In* 
Skidd, i\\ and iIk lloiiowdale seiies^ ml ef vp, rsad \^i(ll 
a numlit I of igiuons iniiusioiis I liesc to<ks .ire 
.t\(*rs(*d 1 )\ I miniher ol lissiiie veins, in m.inv < ,»s('s 
.. rofUp.iniMl also h\ iaiilling, and lliejse viiiis h.ue 
given rise (o the milling indiislrv Ik'm* tjesc i died I he 
' ivi( f g.mgin* minei.d is qnaft/, as might la e\pe( ted 
lion) tin* <bar.u((‘i of (he roimtiv, .tnd g.den.i and 
/inc lili*n(le (onsiiiLite tin* miner, tls ol ei ononm \ dm*, 
the foinn*! h(*Ing often in h in silver 'lire author 
gives,;! veiv full .imoliiH id (he v.iiioiis mim's in tin' 
dislrirt dealt with, vv hn h is ot gii.ti v.diie to tin* 
student n| Ihitlsh minei.r! dt'jiosits I ntortun.ilelv 
the d)stM(t i.s of no v(*iv gieal t'( oiiomii impoi (anct* ; 
‘oon in noini.d limes verv few of (In* ]o{l(*s desi i ihed 
aie rich en(»ugh to foini tin* h.isis ot a stc.adv mining 
mdustrv At pK'seni, with tin' piev.iilmg liigh jtrm 
of i.abour, (he lekUivelv low pii(«*s of the niei.ds e\- 

traeted, and the liigb < osi and dinieuitv iiMMs|,of( 
which further liainlK.i)) most of thorn. in>ne ot tlu’se 
mines can fx* vvorlvf'd without loss 

, Tuf “ Madruckverf.ihren, ” nr m.achine-prr ssuic 
process, is a new' [)lan fur tin* improvement of |X‘at, 
SO tfia! this Inhrior fuel niav he utilised as .a sub- 
stitute for lignite during tin* prr'si'nt enal scanutv in 
Germany. d he Exhibition of \\ aler.|>ower and 
Energy in Munich opens up new i^xrsjx'cl ives bv the 
pablicAtioii of rcxe.arch material of the Gesollschaft 
fiir, iriaschlrrellc Prpckenfti|^sserung in Uerdingert am 


Niedenluin. The prCKCss based on th* f*icl that 
the pe.n -Colloid c.in be intlmmed if ,i fmclv divided 
I addilu>n.il subs(am< is mixed vv oh llie i.'ivv jM'.at. 'I'he' 
i mati'ri.d (lioseu is rh.u ,iv.»ii.fb!t v>n tlu* sjug, namely, 

i till* p.iniallv' dii<d |k.i( with 40 pv 1 (ent of w.ater^ 
In ibis vv.iv ,i fntssfd pi.Hhut of ;,(> (o (>o j>er rent, 
w aiei -i onteni is pnKlmad. Ibis mixed product 

.drr'.idv shows .1 j(*du(iion of sui f.u e leiisKm and a 
I tioekv and (rumblv eomlitioii due to (hr ]).ii lirle.*; of 
! dr\ peat I heiK ( *1 vv .11 d tin' bumus p.iituhs become 

[ the dispersion medium .md vvatir the disj>**ised phase, 

I 1 he T «*v (‘I sibilit V in the o.itli(*r lomhiion extends to 
i .1 Ctrl. tin w .itei -( - >ntent . di icd luif sbovvirig an iircver- 
I sibl* alteration of (ondition I'ltirnatelv the piodurt 
is juessi'd in((» luiejueliis like lignite I'hese state- 
j imnls aie I'xli a ltd fittm .m .iitivk* hv Heimiih ( ‘an> 

I on “ \ en di*lung m indei w I'l I ige Ihennsioflt* naeli deni 
I Mavli 111 k\ (*i l.ilirt 11 ” in Pif N'lr/j/ra'iwcnw /;a/foi for 
I Sepl< ml>i I It) I I'M* pioress m.iv he valiialde to 
1 Ireland, and even to b ngkmd a sli.mge lesulf of 
j d(*j)il\ing (leim.mv of loil 

I I'xDrc (lit* (ir|e ' [ (ihsotls II liollille lh<*u<‘,'‘ 

! Ill iVtifari for Oilober ji) contains ;m inleiesting 
i .Utah* hv M II la'inonon, i!lus( 1 ,ii inij i miml'er of 
j lh<* eailier suggislioris for developing tidal power hv 
I iiK'ans of mi*(h.misms op»r.tted hv flo.its vvliiih rise 
and l.dl with the tide,* or f>v .iir vvhidi is coinpiessetl 
j inii> a suit ihle (.hamh(*r hv lie* rising tide T'he 
j .Illicit* .ilso (lescnhes a Ivpc ol [laddh* motor m which 
j notion of the paddl<*s is derived from w.ive impact, 
i Wink* ihcsc* are of hi'-loi u ,il inteiest, none of ll)C 
j methods outlined, noi mdicd mv hu< h imiliods, .'U'e 
j i.ip.ible of utilis.itiori on ,i l.ngt* s< ,dt , .aid, geneiallv 
i sp(*akhig, their c.ipit.il rost [ret horse powei ol output 
1 would he so great as to i(*n(l(i tlu'in i oinmercially 
1 irnpraf ti( ,d)l<‘. din* onlv hope ol nhlising lid.d power 
' on .m ('(oiiomK h.isis would :tpte .11 to lie in the use 

' of (id.il l).isins, storing vv.iiei .»< higli tide foi use in 

' turbines .it tH*riods helwei'u high aiid low litJe, and 
' ill .1 lollowing arliile (h* author inU'nds hr dis('uss 

vijvh im 1 hods 

, \ nwt m,i\ he (onstiiKi<d .uioss .1 siif.im for .'Uiv 

' om* of sevt'i.il puijioscs, ->ucli as < il\ w itii supply, 

I improvement of n.avig.it ion, hvdi.iulu powti, 01 t 1 (K>d 
1 piivi'iition If sLiii.ihiv lo('.it(*d ind opi'r.ilvd, a <i<ani 

, [Mini.irilv Intended to [a'odmt' the head foi a jiovver 

, -.tlanse in. IV also he nlili-ffl to inipnwe the n.iv'igU- 
, lion .d>o\e the d.im, to -toK* v\ah‘t loi i i[ii.dising 
' ili< powit ouipni, foi pii venting llood-, nul at lln* 

I -aim* tiim* improving tht* drv we.-ithei flow hr low tile 

; (l.mi 'Ihis nuiliiple « ffr rt cannol ,dvv iv s he it*,'dised, 

I hut lhr*re .lie oci .I’-it/Hs when IwO ol‘ more ol ihesf* 

' lnn(ti<*ns in.iv piolit.iblv In* t'omhimd, .md in an 

I .iititli* in tin* A't;c Zmlniui jfuinuil >>f ,S. /c;/. niid 
i I i\ Iniolixy , Ao (or \ngusl, i()2i, Mi \, I>. 

I Mt.id rlr-als with tin* tpit'slion ol the most (((inomical 
! br'ighi ot dam .md tlu* eiononm -i/e ot K-.itvoii to 

I s.'ilisfv the iK'Ci'ss.itv n uuuenH nts An .t miiidi' i ot 
I tv pic. d ca-( s. 

; 1\ .1 papt r (.oinmunicatr <1 10 tlu s^vli'iii ot Fl)\=>ii.r- 

i k>gy' at a reet'iii meeting ol (he British Medical As^o- 
i ciation, and briefly rcj>ioduced in the IhiU.^h 
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JourHtil of ()itol»t*r j{f. Prof. M. C. Pottrt, of Xfu- 

< a''i)( , (}r\ ♦•(()[)<. iiis jirc\ion> r»‘s<Mnhcs in wliirli hr 

sh(>u<cl (hat ihr frriFirrUaf ifiji <>f (..inc-sii^ar h\ xi lA 
d''V('l<)j>s .111 • ( 1 1 oiiiotiv f ton f. n r 111 jhal <lunn^ 

thr |iht»|(ts\ /iihi lie ,|J )>i odLit'lu.ii of i arhoh\ di fio.ii 

< 0, .and w.Urr, rldtrii.d .O' .i-, thermal 

fiOeoiin v I.iicnt, whuli is hlxr.ited uhin the 

earholiv di ,iti- js decomposed, c.i,' in iiuisddar .iciioii, 
uhdi ilu !’■ \I h dtveloptd is piopoMion.d to tin 
qii.inlil\ of ( ;n hol)\ di -tt( us« <1 Simil.iil\, from die 
f.u'l di.il the c.irixin dioside huhlilinj^ (»ll Iroin hi- 
ilienlin^ su^at is ionisid, he proposes ih.il tiie ('(> 
I'omin^ fioin ilie tissues mto the MoikJ is m the s.mie 
sttile. Me.tsun iiu nl " ot ihi (d the Uodv .'d .1 

whole ^.i\< \ei\ \.ir\inj^ lesults. 

\n()I)I ).i\s pioduied h\ me, ills of .m .modi* toni- 

posed of powdirid lufhon iniv<*d with .1 tKdoj4en sail 
of llu' niet.il to lit inv estimated, ma\, .'i<<ordin;4 to ,i 
jiaper la \li. (/ I’ I homsoii in (he Novembei issue 
of the a/ l/ai^'a.mc, he Used siu < (“ssfulh lo 

deternilne the isotopes w hi< h are present in lifhium. 
atwl (o sliow ill. It l.erxllmm is apparenih single, hui 
die\ « aniiol ill Used to settle the cjiU'stlon for tile odiiM 
allv-di .Hid alk.dine e.ulh ideiiu uts. '('he method used 
Is ih.'it m ulinh .m i li t'trosl.itu' held ol the oid< r of 
tooo Nolls pi I (in , .mil ,'i ina^nctii lieM of llu order 
ot .moo ^auss, uit at ri^hf .infills to the mili.d path 
of the .mode r.i\s, and poMluie p.iiahol.ts on a pholo- 
diaphii pl.i(<' I h( se p;it aholas shm\ that lit hiuin < oii- 
sisls of is()|opis (d .iloiiiii Wi'ij^hls () and 7, hut tU‘ 
It, are is sIionnh m .m\ ot the e\])<'i iments of douhl\ 

( h.irj^i d 01 iupalivel\ ihafoed im lallu .Uoiils. P.tia. 
hol.as due to the i^as in the t uhe, f if 1 .u hon mono\id< . 
wader, (luoiine, .md iodiiU', were also deleted .md 

nie.isui ('<{ 

Nos. 1 and j, |or \larih and June List, of I ern's- 
triiil M ti ifu< 1 1 ^})i inid lilt c i to ttv h.oe been loin- 
biiuai, \e,nl\ half the eonuMiied issiit* is onupU'd 
1)N a paper h\ the editor, Dt. 1.. \ Ihiu* r, on uumsiih'- 
^inenls o| the eliiliii .md nia^netii .ieti\il\ of tin sim 
and tie (‘.ailh .and intei pi ei.dions. N’.mous measures 
of sol.ar aiii\il\ based on .iie.as ol smi-spois. piomin- 
eiuTs, .md huule ,ue lonsidered .md ilkisli.ited 
^i.iphu.dh Ihiilinj^maiei \ lormul.i toi ihe earlli's 
maj4neti<' aili\if\ is eritiiisid ad\etsel\, .md olhe^ 
measures pM»|)Os( d. The absolute d.iiK i.m^e ol^ the 
hoM/onlal (oiae tiiuU most fa\ouf with f)r, Hauer. \ 
dediulion liom ohsi i \ .it ions made on ho.aul the sur- 
NeNinj{ sluj) ( iino'ific, w hieh it ia>nfirincd would he of 
fundanunlul impoi lanee, is th.it llu- dim n.al \arialion 
of atmosphi Mc »l<et(i(lt\ potenli.il j.{i.idien( at sea 
eon.sisfs ihiei1\ of .a siiij^le \\a\e, wliicli jirof^resses ar- 
eordinj4 to umveis.il not loe.il lime, the miiiimiim 
fHXurrin^ about .4 ,1 m.. the m,i\imum about 7 |).m. 

( irctaiwii h ii\il time. \ sceond p.iper ot ronsider- 
;d)le intiT's! is an .disit.iit in Knj^hsfi uf .i memoir 
b\ Mt. I . Miinei, i>iis, nted to the UuMj^arian 
Aeadenu ol Scienres m jamiaiN last, distussinj^ '.i 
>|>i'eial foi m of m.ij^netie disi m hanres ” shown h\ 
llie O'CiNall.i m.ip;iu lo^^r.nns ot the ye.ais iq()<> 17. 
'1 hbse are ul tlu' “ha) ” l3i)e, fmt the changes in 
the several elements dilier in pho.>e, that iJie 
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foree \a't tor rotates. Steiner finds that the \ee!. 
in the hori/oni.al pi, me usualh ror.ites eloelvWise 1 
the motnin^i hours ,md jmf i-eloi kw ise in tlie aflti 
noon. Ills results .appe.ir in eenei,d .ij^ri'enient wit! 
those d( Mved sonu Ne.ti's .14^0 Irom disiurhaneev .c 
(irt'iiiwu’h In Mr. K. H. '^anj^ster, of n\ hose u^ri 
he sieiiis im. INN .are Iheie is a portr.ail and ohituan 
nonee ol the late Dr. fk l.tvsi, of MosiawN, .t 
voluminous writei on itiiestnd m.ienelism 

\\‘h ha\e riaeiNivI two reient issues of th<‘ Spanish 
popnlat siunlifie weeklv Ihcriid, which foftows 
somewhat in its m.ike-up tlie b'nmh ] .a i^nturt’. 1( 
loni.diis scientific notes fiom S[>anish .and Latin- 
Ametic.m soutces .md brief, intc-resting ailicle.s on 
^Jenor.il .siientific suhjeets. 'Ihe two issues before 
us contain .a desciiption of the t .adio-therapentic 
!,iborat(‘r\ .at (nanad.i I ni\eisitv .md of the hio- 
cliemical section of tlie I*'.icufi\ of Sciences at Sara* 
j^ossa ; an .account of the cMavations i art i< d out in 
lt)2() at .Miseda (('/ir<‘res) and the discovery of 
Plionician relics; .iDo ,i desciiption of disioveries 
dating* l><u k to the ( '.irl hailmi.an .ij^e in Sp^iin (at the 
Tutuj^i necropolis), .0 well ,is inU'restin^^ notes culled 
from foiei^^n sources. 'I'his publication should form 
a N.ilu.abli' medium foi the advertising^ of Hrilish 
seiintifii' insiiuments and products in S[>ain and Por- 
tu^'al 'I lie ma^.i/ane is published m two editions (n 
the.ip edition, .md one on spia lal laid paper), tlie 
iddi esx, (vf the publisheis lx in^^ .Ap.artado (p 'r<>r(osa. 

\i .1 mcfiiiu; of tie Xeiviomn Sihkin laid at 
('a\lon II, ill, \\e>tmmstir, on \o\cmbei it), ,1 p.iper 
w.as Mad b\ Ml (' 1'. I )MuiN -M.ir'.h.dl <mi ' 'I'he 

LiverpiH.I ,uhI Maiuhesftr Hadwav." 'I'hou^h built 
a lew Ni.ns later than the Sioikton .md Datlini^lon 
RaiiwaN. tin laveijBKil and Mam hi sier w.is the t'ir‘>( 

( oiisidi I .ihlc entnprisi* in i.iilwav « Ui^ineerm^^, .md 
the date ol n> form.ii opening, S<'plembei 15, iSp), 
ma\ he ri'i^aided as the inanmnation of the i.tilw.iv 
s\ sP ms of ih(' world. On that da\ « i^^lil tialcix lift 
l.i\eij)ool (it awn h\ cai^ht ot Su phtMison’^ < numi'v, 
amon^i the diiviis Ixani; H 'a orer Mcphi nson, Robert 
Stephenson, fosrph laake, 1 homas Lonj;! id^^e 
(.ooeh, .and biederiil; Sw.mwiik’ '! la f.imous 
tii.il whin S(ephen>on ’n Koi'kaU ” bi.al the 
■'XoNiIiN," “ I’lM scvei ,iiu ( , ” aiul S.nis r.inil," had 
taken plaie .1 \t.u hi foie, (filolict t», iX.ai, ('oslinj4 
.tboul Soo.oiH)/ , tie lino w.m thniv-one mill s Iou^f ,and 
h.id a double n ai k thiou^lioui. jci^l ,is Isoullon ,tnd 
\\'at(s's w 01 k . at Hinn ini.^h.mi bn amt- th'M lraininf{- 
j^roiind ol the rarlv niei'haniial (m<{ineers, •^o the 
l.iveipool and Mam heater R.iilw.iv w.is the sih<>ol in 
which m.un of the 4{i<-i!isl r.ulw.av en4.tinei m gained 
(lieir first rxpiiiime. Mr. Dendv -M.ir'-h.all not only 
a.'iNe miu'h intei'e^lin^^ infoi m.itloii rc^ardine the line, 
f)U( he ('xliilatid a line colhalion of prints .md illus- 
tr.iilons. dtawmj^s, nied.aN, ihiii.i, etc,, .ill of which 
addl'd ifre.aflN to the inteia'"! of his paper, 

\Vi' have naciM'd fiom Me^'-m W'at'.on .md Sons 
(Parker Street, Kin^^sw.u, \\'A\2) iliiar Hullelins 
Nos. 37 S and 40 S. d he former knives parficul.irs /if 
th« ‘Carinv ” portable dkifhowy apparatus- 
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i of a $tep-up traosfojrmcr, coiwitMisfr^^, ^^parK- 

{ap, arid transfornuM', and is an.mj^^d to Wuik oti 
tKi* and ^()u-2^u \olts alini n.i( in;^ t'uiuaOs, unli 
HTiv^Hiicitirs uf 50 t>i). Bull. 40 S i ul 

i> cun^-hand t- Inc trivanedical app.iratvi', imliidino X-ra\ 
^ofs and .u'i'»‘s .ori<"s, all of w hit'll .11 c j^u.ii aniai-d to 
k in lii'slaalf vvoikitij^ ordtT, and sliou c ou'^tdt r,d)l«‘ 
tluntkni'' in ()ri<c mar simdai ivav appai.jliis. 
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Uk am indi'hh’d to » ton ('‘>.pnndnnt for thu 
>t loll I h.it ih< n.iiiu- of I )i . ll<'nr\ f'liaihon Bas^tiati, 
I l\ S . who dud (Ml \o\anilKi ly. U115, should 
ho atidrd Uj ihc ‘ (\d( lul.tj til Scitoiilu I’ioiKt^i S." 
I'‘.isli.m w.ix noi i*iil\ a puunti m inuioloi^x. hut was 
.ds(> well IviKwvn .Is .1 suppoiiM of iht (|(m (niir of 
h*'i( I o^f Mosis, ” .ind |oi his iiu ( •>! i'4 ti lous tc^.irdin^ 
th< 01 i^iii (tf hl('. 
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'I'm .MkiioKs Mi. \\ I* Dciuiin^ 

“ 1 his « v<‘ni is antitipaicd \(t(h unusual 

fiiiltrcst this )<‘.ii oil o('(onni of ihf hnlhaiii and 

_ahuiidanl displio ohsn\((| iu i()jo h'aiU in thr 
iuorninj4 of I )cc('inhcr ineifors win* ohsiavid n* 
)>t falling at the i.it»* of alioul lisc pi r uiiiiul*', and 
s(\aia( ohs(T\cis who wi'rc mil i(‘t4uiar nuMaoiu 
sdidrnis wi'ia atliacud to w.idh tin spiMi.idc on 
,a((ouul of Its spcii.il illaiattcr. I Iw pi ohahilit \ , 
Ihciafoic, ill. it aiiolliM Ill'll Mluin m.i\ t.dvc pl.uc 
lids \(‘.u landi rs ir iieicss.nx that the sk\ should ha 
'alUMiti\d\ wal('liid Iroin ahout fhictnhci lo n, 
DiH'i'inhi 1 [4. 1 he inatcofs ,ut iiiodaratcK swift .uul 

dm i.itli.iiU I'xvini is ('losi- tt> tlia vt.u a ( li minnruiii 
it Iht tinic of in.axiiiuun. hut. lilo- the I’ciscids of 
Auj^iisi. the (i( iiiinids ( \hihil ,1 i.itliant point wfiuh 
nio\cs (• isi w .11 (J at the ratt ot aliout 1 pci d.u 'I'Ik 
sfiowii (<‘ilainl\ Ix'^ins (.nl\ in f )<■( t nihar , if ntd 
I itt^ in \n\(inhi'i. hut then , ippt ar to fic j« w ii.ncs 
‘d it li ft .'iftcr lh(‘ middle of [)<(eniher. 

I h( tiiniinitis hive no (oinelan (onnictKMi so 
i.u .'IS w< Icnow . hut It is hkhh pioh.ahli that this 
•-vslcin liad its don.ilKM) fioin .i i onit I whiili eithi'i 
h' ion^s |(^ .a past, or tin pits, ni, ,,c, , .,,,d proh.d)i\ 
h i\ iii}^ .1 lom^f p. I io(i o| itwolution " 

I til, 01 (Von is.^ I'hc question whether the 

loMiets (il ion^ jJMiod h» lonj 4 to ih(- sohti sisteni 01 
an visitors from outside li.is ht-en d(*haltal 111 na'eiil 
irs j)v in.-iny .istronoimrs (Vof (I \rnielhm ('nu- 
ll il>ules .motht r p.ipia on lie' subjid to lie St plemher 
issLie ,d .S, n-e/tti M(; points out the irisuiVu i('iu \ for 
dlls purpost; of the neahod ^f special pi i lurh.il lous, 
‘siiiLf lliis would h.ivi ti.) he t.'mital to .ui iuijm a<J ii'ahle 
length hclore it lould deciiic the t. h. train t of an 01 hit 
at .1 f^rertt dist.mie from the "un. Moieovei, >.t)me 
«ho have used the method h.ive t,nli«l u, take lie 
origin at the centie td piavili of the soj.ir s\siein, 
the result of this nej^lect hein^ .in appateni ost iffa- 
fiou nf the orhif fioin ellijist* to Inptihol.i m a piiiiKl 
of twelve ve.irs owinj^ to the di^pl.acemeni of the sun 
liy Jupit(>r. 

Prof, \imellini introduces .a lu w at^uueMil in favour 
of the oidj^in of comets within tht* solar s\stem, 
asi;ertin{> that the comhined .at Lr.'n lion of the sfellai 
would tend to k'^e closed orhils evin to those 
contt'ts the p.aths of which ,u'e fnpiuholic whik* ne.ir 
the sun. 1 he stellar .ittr.iction would he ahsoluteh 
ne^Ugihla in the reoitMi ot syjuce over which ordln.iiv 
eomputations have extended, l)ut mij^ht become 
'^en.sihle ne.ir the apheli.a of tlie lc>n^-])eriixl cornel s. 
The author .'tpfXMis to .isserl that the slellai altrae- • 
tion Uindd in all eases reinforce that of the sun; this, , 
however, seems not to' he the case, d he resultant 
action would evidentiv he ver\ math cotishinf 
both In maj^nilude .md direction within the region of ’ 
^pace in question ; hence it wT>uld strengtlun the syui’s i 
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action on one side, Imi we.ikin it on llu' olhii, I w- 
fiM tun.iteh . out knowledge of tlm sicll.ii m,iss( s is 
iusuniiienl («► form am esiimaie of the diicilion in 
w Ini h the t esnil.int .11 (s 

Prt.f .\tmillin! appe.us to in.tke an ilhgitimate 
assiimptiiMt in tie.iting thi' stellar .11 lion ,is dgectls 
ptoporfion.al to the dist.mie trom the lenlie of gravity 
t»f the sl.at sphere I his l.iw wturli) hold inside :i 
homogeneous spluie, hut not in ,1 sjtheie wlieie (he 
empfv tegKMis enormously ext eed those meupifd bv 
matt! r. 

OnshRVAiioss f)i- M \Hs \i I’iu,st\M Iht' of>ser- 
v.itions of Mais c.uMttl on for so m.ani \eais .at h'lag-^ 
'tall, ,\ri/on.i, h\ fin *l.ite IVof IN itiv.tl Powell, are 
still heing lonlimied 1 his is foi liin.ile, for the 
Jim. tie .nitl till exiellcnl pint h lefi.eiot h\ Alvan 
( l.iilv .11. holh Wtdl sintt (i to llie w 01 Iv Bulletin 
\o td the ohsetv.iioiv (lest I ibis the oltsei V ations 

madi* in iq.’o l)\ (i If Ilarmiton, .and M'pioihues nine 
draw mgs ni. lilt oti ilalt's l)«-l w e< n M.tn h S .uid M.iv /(>. 

I lu'sr* dati s ((Uivetfed into Iht' M.iili.m t'.dendar 
f\. lunusphtie), Would (oties[)ond with Julv H ,and 
\ngnst nS. 

I he init'iesiing fe.iiure 111 the oppositicu was the 
unusual numle r of white m.uKmgs ne.u the east and 
W’esj limbs, which gener.tllv dtsj)eised, or ihminished 
in si/e, on Ihe leiili.il ineiidi.m. \s th<\ .ippeared 
hoih over des. 1 ( .md dusk\ rei’inus. .md .is iheianals 
could f>( f.amth sci'ii lliiongh them, it is « oui ludcd 
ihat thev were t loud 01 mist tatln'i ih.in giound 
frost Iv\<n the S\riis \l.i|oi, iisually so proininent, 
was stanelnm s .dniosf lost in mist hiom (he fact 
that simil.ir drawings were math' in i()o< it is sug- 
gested th.if rile plienornenon rn.iy oiiin .it the same 
calendar d.ili in c.'nh Marti.m yc.n, hut is cleatlv 

visible from fie' e.iilh only oUie in fiflien joars. 

Aftcnlion is .iKo dirrxl.d to the f.ii | that lh<se W'hifish 

areas .ate lua suirouniltd i)\ ilosky Itoideis, as they 
would he if the Iheorv were true ih.if expl.nns the 
canals as the honnd.tnes of regions of dilietiMit tone, 
showing up more ilistirulh frian the elfoit of con- 
trast d he alisenre of the diiskv bordet .dsn supports 
the ohjeitivc reality’ of (he d.irk border round the polar 
rap. 

It was also noted tliat some of the (lLisk\ legioni 
looked unusuallv dark after they had Ix’en Joud- 

covered, *iuggesting growth of yrgfl.ation .iftei lain 
Altogeiher the observations suj)|>,,rf the y levv that 
thiro is mote “ W’e.ather " on M.irv th.in ho reiently 
been thought probable Howeyer. Mr fl rnhlton 
quotes some similar observations mad. I)\ Sir Norman 
Lorkver in the last cf'ntury . from whi.ii Sir Norman 
concluded that the sensnn.d ch.mgcs of Mats are very 
infen.se. 
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1 J 1', jii'-l tu . nh -otu' \tMjs NiiiM- Sm.jtorr Martoni 
lav,, in fo r'qutj) utth a|)|>aratu.-> a stalioM 

vil {'oldlui II] (.Oinwail lot tiu lifst atf«iH()l at li.iil"- 

atlaiiiK \vlul<^^ tiii'qi afdi\ I util ihrn (<nh 

ancrs of a laboi.itoiv t\j)a li.id Ixvai lived sij^fial to 
divitiiu as o) adoiif loo mills i his lirsf atteinja at 
iuiiq-disl am (‘ uorl^i^.; in t rwiiat, d the toini-rsion of 
these aj>()!i,(lu i‘s into in^^iiaeiin^ j))/iilt einpltnin^ 
l.iid*’ \iiiiouidi ai lir“.t the spark svstern, lu 

U'hu h the <‘Uiiri( waits are j^enerated l)\ disiharj^ns 
of hir^e ell etru lomlinseis, wa', ust ti at C’lifden la 
Ireland and (dau' l>av in Nova Siolia, and devidofx-d 
h_\ Seiiaioie \IaKoni ultimali !\ into the timed spark 
eoritimioiis im v\^teln in the wIk'Ioss stations 

rfl (‘ai/iarvori, \ Wales, New Jersfv, I .S.A., and 
St. tv and' I', the usual ptartue of late ve.irs 

has I). Ml lo einplov either iIk I'ouIsmi eleetrii- arr 

denei.Koi, the ))i;.;h-fn qm m v alternator^ or, more 
reiintlv, (he ihermionie valve At tlie rt - 

veritlT pioatt'd didanlK wireltss stations, sueh as 
tluist at M \ssise, n,eat Paris, ,uid I.oHd Isl.utd, 

r ^ \ ilie hir^h-fri-quent \ .dtia nalofs nf l..itour- 

Ivallieimd .ind of Xkxandiison are to he einplovid 
\f (hi tiivi linpMial wueh‘ss station at Lealit'ld, 

<)\fordsIiiie, erei ted hv the (ii'iieral Post OfVui- to 
eoriespond with one at C aiio, ilie KKv ell-l’oulsen an 
dene aloi n iisid I'he .an h.M, liowevir, 

tile dis.idv .1111,1 je that the w.iveg emitted .ire .i mivluie 
of vvav e-lendPt*'. and not a single piiif' wave or niono- 
cliroinatii. liufioitant insiallal ions of larat* \,d\e 
transinittei s h.ive neeiilK been in.ide hv ihe M.in'oui 
Wireless liUdiapli ('(unp.eav .it Chfdeii. Iiel.md, .md 
at thui qn .il I ,irn 11 \ on st.ifion in N W ales 

‘I ill- Unqih of Aaves mnslK med foi lonq-disl aiii e 
radio u oi k is helwiau io,<»no lUid .■’o.ooo meties, or 
ahout () to le miles It is possilde from .ill lai'di’ mdlo 
s(,<(ioMS .11 the presMii lirnt* to (ommimii.ni* with 
then .inlipodes So far as i‘eee|ilion is (oiiii'mial this 
It'na.dmi .tU( r w oi kina js (Milindv dm to the f)iei mioim 
valve, the lit st tvpe of whi<h w.is invMih'd h\ Piof 
I'demina ill mot 

It has heen jinned hv the l.ihours of manv i inineni 

I XbtiilLlol fiiiin ('if* (ifili Hoiiy I '•ikidrm Wood .'^f cite Hoy^l 

•Si-HK-iy ni A111, <l<aorc(.i i>n Wcdiicsd »}'. N'Otoubcr vv, by Prof f. A. 
t lermrij; 


Physical Science at 

J l l)(ilN(i h\ ihe lonlimied iniMest displ.ived in 
till imuinas ut SiMion A duriiid the ntMit vnit 
(>1 lie Ihiiish \sso( i.iHon to inhnhmdh, Pte pro- 
(Cidinds oi lim million m.iv h( aMUtalelv desinhed 
.(s \(i\ viiMi'^Inl. I'oiir vtiMUioUs nioinind'' \\ei<' 

di'voird !(► ihi fotinai woik ol tin vcchon, vet tin' 
Ph'i I inq pl.ii I was liequMitlv ov en 'owili d . and, ev< n 
ill ihe VM\ ( mi ol die sissioii. llie .ludtMiee nuin- 
biTed d) 0 (i' Mt^htv. Iheie miii In- no douht that the 
pt> ie\ ol till \sst)M.it ion in Muoin.idiak jaint dni m- 
sIiMis h. iwiMi ih< v,atioi|s h.is nud widi pimeral 
apfinn.il SiMion \ ]MriiMpited in i\vi>v>t ihi'se, hidli 
pl'ovinp ol ihsurhinq niiMi'st. It 's tiue that th<' 
time Ol lupu'd h\ the jv.inl ium tinps put a severe 
str.iin upon th<' i.vi id ih« sruton.il ja ot^r.mime, 
which w.is nmiouhtedlv n>^^ l.u'ti* , lonsistmti of no 
fewer than lUMitv-nim items j )ns led to the neces- 
sitv of .tdopimi; the somewh.it iindt sirahle practiee 
of sp(i(tinj 4 U{> frpquenth into suh-sr < lions ; and the 
question of the limit. dion v>{ the proj^ramme in future 
years is w’ell worthy ot4^onsider«ttiui\, 
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m.ilhematii i.ms dutiiid the last iwen(\ \ears, , a 
<\ er, llial the leieiniK signals ,it dist.mces of (>o(, 
t_M-»'H) Hides ar< mam thousands nr i*ven niilHon' | 
niTK's sironder itian t.m he .niounted f(>r hv ar- 
, dtdr.ailion or hendiiif^ ol the u.aves round (he Me:)i 
and it is now fairh .ilh .larra-i) th.it londaiist..ii'.. 

w in less tfde^iaphv l.ikes plaee onlv in eonsequ< lu 
of (he evistemc of an ileifm.i] i ondui't in^ l<ivei ip 

■ (he e, nth’s .ilmospheie -U a heiahl ptobahlv' of fi „u 
loo (o ^’00 Iviloinetres. 

The presMii'e of (hts hi,d!il\ loHiluetive laver in 'hi' 
Ujiper reaiojis of die atmosph('r'‘, in w hii h the ci-n.. 

, poneiit pasis an' hvdroaan .md Iioliiim, is proh.d.lr 
' due to eUxiritiinl dust w hii h comes to us from ihi 
sun heina piovcrfullv repellcai a^.ainst (hr .ittraiii. 'i 
of ap.iviijtion f>v the pressure due to w.ives of 
: I'his dust < omes fioin th* sun witli enormous velui'l. 
,md enters the hii^^her hwel. of the atmosphere, renik . 
ina It an eieiirti condm tor. d'he londmflnd lavo 
guides die r.uiio waves lound the e.arth and prevents 
, (luin from I'si.ipma mto spaie. 

I In addition, sunliaht ionises the suhj.uent re^ir' 
dinink the dav, hut this js n'llioved during the nt^ht 
\ af^r.inf natur.d ileiltn waves ,ite .dwavs fseind pr' 
limed m the atniosphi-ri . .md .ire Mtllef] “sirtiys'" 
ihiv .ne .1 sMaous nuis.im e in i.itlio sidnallma .a ei i 
l.nn iiini's. .md espei i.dh in the (lopiis I'he prP'* 

' oulstandina prohli'in of Imi^-disf.im e wireless (el* 

' dnipliv ,md (••!l•phon^ is the neiit ralis.aion of the efft'i 
of thi-se vapianl w.ives mi l)ie iMeiviiij^ .ijipaiMtUfS. 

Piol, I'lemina lotiiluded with some I'Mn.nks on th 

■ h< .inin; on liie tlieoiw ot wnehss ti lej^i .iplyv of retcn 

ph\ 'll 0-111. ilhem. dll .il spuulalions on til.iiivilv, air 
tsp, M.div the ,iai)(,siie vu w now t.iken as ledards th 
e\is|emN' of a sp.a ( -li Ihiii^ .ediet ll is i k-.n;^ thfi 
sp.iM is riot a im-ie v.nmnn, fnil his i Mii.irk-alih 
powM-of vu.nnd <n]d rr.msiniiimi; (‘in ra_\ , hut moden 
phvsna! .md .isirononmal dnioveries h.ivi lender'ei 
neiess.itv i^ie.ti moiiilii at i< n) in oin iileas irq,ndin}.f th< 
siiiiMuie of sp,u<‘ ol the .ether, and no tlii'ory n 
i.idi.iti<in 1 ) IV \i't h» M) piopoimded whnh explain 
v.n isi.u tot ih .nil lilt Imown factv. We ari ,is vet un 
.d)|i to anv whi»ll\ s.d isfai It'i v ('\planation a.s l< 

the n.iline of (ht w .ivCs used m wireless (• learujvhy, 

# 

the British Association. 

'some new dt'piii lures \\ i i e m.ule h\ .Seilion A at 
tin Kdinl)urph imiiina 1 )ii .dteinnon of the firs' 
d.n was m.K).- till oei.ivKsn loi demonsii alions f>,* 
novel plnsu.d I \]>ei niiMitv m'dii kthoiMloi u s of the 
.N.ilut.'d Plufosopiiv I p.iri niM It , w here .iko ;i)>paralU; 
ot hivtoiii.d iniMist w is r\hif)it(d. \ semi-jK>pular 
ketuii was (hhviieil on -molher aUMnoim. Botl: 
lliivf new ailivities n) ijn seilion inel with ^rpal 
sui I evs, .md oiqpn leii.nnh la he repe.ited at vuk- 
sequi nl imilinas. h may he hoped, loo, th.it thii 
V \eellent .irr.ma^-nients for priKlmiUj^ .i d.iily weather 
n jsut (releni'd to 1,'iler) will fiecom*' a norin.d part of 
, the w firk of Sei (ion A. 

I'tom n inai i\s m.id' e.irlii r in n ference* to tlfc 
len^thv {rroaramme, it will be under s(oi>d ih.vt in the 
present lepoil htllr more van he done than |^ive a lis^t 
of the papers .iral .lulhors, with (lie addition of 5l 
lew descriptive lem.irks in e.ases of outstandhlg 
inleresr. The pr (H-t'edinf;;i> ojK'iied on the momipg of 
.NepVember 8 with a paper by Prof. j. C, McLennan 
! 'oo " ‘^R.ac^mtion \ Absorption by Atopts 
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McxUfictl of Extrn^nuclcar K!«*c(rons.” Ihr 

dbit-4 point of inteT<*st in tiVK work is Ihni l)\ nif.ins 
of a .stSitnblo type t»f discli.ii^< it iv jx^slhle !<► uliiaiii 
frohi |V:>las>iutn two dilkrrui wlvth lotn 

sj>ond t'loscl) to the red .indjiiiif dischai p»-s jm aipoii 
Hemink i>i niind Ihf i.at th.n, , a cording to ]n< st lU- 
da\ \'i( ol attmuc' si riu 1 ui f, ,i |M»(,ivsiuin .lOnn 
rotib**!] <d ds v;t!oiR\ dfilroii h,i^ an oiUm' eltUtv)!! 

Ci>nli}»*ni atioii id^'nlit.il uith that n{ ai^'>n, I'toj 

Mcfaainan's h'^uIis ar< (‘\plaip< d it wt- vuj)j>ovi- Ih.il 
it i,> ei f*c troll's in thi'" tonfn^uiation ninth an n sjMni- 
lor till' radi.itiotis ht ohtaiin'd 

Two jiajx rs nnn* rnad h\ I’tof. R, \\ . W'tMjd, whom 
thA srcfion was fortiinala ritoukl' to hava ptastru in 
thctMpai'i(\ ot Kirt'i^n ^ut“si In thr first *d ihasj', ■‘‘rii. 
'riint"-in Ici val ha(n can (lir Al^sorption and l inivsnm 
l-i^ht in ('a'^as of h'iuorasuncc, *' Piad. \\(hk1 
dO'si rihed haantiful t'\(M riinanls nitli a nan t\p< ol 

phosphoi o'si'opi* (lapahh (d tcKjrdin^ to i 400,000 
second), nliich piovid that inauni\ \aponi illnimnaicd 
fiv the flash of an alnininiinn ^palk laniains non- 
lumiiK'us for ahoul 1 ivooo siiond, .md linn I)Iii''(n 
into a dash td llnoicscant hoht. \oihino hul 

nir‘r(iirv vapour has M's \ai < \hihitatl tin pin noincnon 
'1 ha \a])our nuist ha jiftincti in ordai that 

it inav flut»ras(a, malalltt inatcurt niuvi ha piavrnt 
lihaialini' naMtnl nioietaihv. In his sitund pajtM, on 
“dha Spn'lia of Ihdroj^an fioin I on^ Xatuuin 
duhas,” l^rof. W'ikkI dasva ifx'd how the toa tif \t'r\ 
l(M)^ dischar^a tuix's » nahlas i 1 h pnra Ihilnn t spit, 
trmn ol hvilro^t n lo ha isolated tiom *ha tonlinuoiis 
sacondars sjHiliuni, with the icsnll ilia! Iivt'nly lina- 
of lha scrias <is ctmipnttl with lhir!\ in (ha solai 
spictinni anti hnl in(d\a in ordniitt lalMiraiorv tv- 
itlhil s tan ha 1 1 < ni d< d 

\iit>thai disi indiiish *- (1 loiM^n si, I’rof. | ( 

K.ipiMn, raad a pai<ai anti(l(d “ h n ‘•t \(ta'npi at a 
d h( or V of tin* Snnilina and Motion oj tin st* Ihn 
Stslfin.” In this I ommui acal ion tin uiihoi 
reasons f(»r sniijsisin^ ihat llu sins m iha dom on 
n ht*] ( Iht daiisii\ (\iacds oii< -hnndi adtii p it 1 o| 

Tha dansii\ naar (hr* stin, .n i rlist i ihnt< d "o lljat lh< 

'Urfaits ol atpi d d(‘nsii\ art lolaiion t Ihpsonls .dl 

’Aitlt ihiit a\as Inwards tha poh* ol tha Milkv Wav. 
aiuJ lot irtaiiri^ lliain as in i'-i!a(<Mv motion in fno 
vipposiuls dual'll (I s(rtaiiis ihoni lltis ims jU ita il 
ind lha whole sv^|f•m •-lalistivalK ain'idmL: to ihi* 
kiru'lu' tiitoix of least's, in ohl.nnad it’i.iiid- ! 

in ;4 (lisitihulion ninth an in ittordaiU' nilii l.uls, 
in<l, lot lha raajoi) whui* a) 11 -vi f a.miink ii id oiiL;ina!l\ 

Lx an ohsti\('(l, lilt ril.ilivi \(l<xH'. ol llii '-lif.iiii" 
caliiil.ilad a^rt'es, ,dm<is( ptijitiU wiih lha (ih'.<i\ttl 
Oilu'i' paptis pr< SI iiicil diiiin;^ lh« n’"innia •\fii' 

I'uht s ol htuti Ml h'oni iJina nsi« >nal rin-x--." h\ 
Ptol. k. d. X^hiitai'.t i ; Ihf Kitapimn <a Wiifli*. 

\V.i\, . on .1 ‘slnaldt d f* 1 'ini .\trial," in ninth Mi 

\ ( "'■ini pholl Sninloii dt si j Ihi d fspiiim'iiis .nm 

iMp, nithoin suttess, ,a rln i « hI'sI: m 1 k m «t| \ uni 

diuftional ninltss i.ttuai , .md one aniiihd Ih < - 
htaisilitx \ h.uloi uj (lasvaa" Adsi.rpi ion. ’* l)\ Piof 
ff.Jhi^ps. 

riu' aittrntvon n is tlmund (n di uk Mi-sti .it n »ns anti ! 
axhihilitnis f )i ('aisr had air.inj^'d an aslidiif of 

histoiii'al ap|)aratus, ,in<i niainhr*rs ttf iIk siiimn alst) 
visilt'd I'rof \\ hit i.iki r’s maihi'inalical l.dror.iloiv 
Mr. ). J. i)onlin^ j,;a\t ,1 danionstratioti of ,i r«toid- 

ull I amici onnai'i , Ixist'd ufXMi the iis< nt ihirinionic 
Valvas, |)r W I,, Halls showed liis simple harmonic 
anal\s('i and pt r kkIoscojx in ttjjir.nmn, and I )i . 
Dawson d urnt r and Mr. D, M. K. (’romhia inadt 
s>ovcral exper iniciil s iipoti the Ixhavitmr of an elat'- 
frijfied pith IxiH in an ionised attnosphera. d he att«'nd- 
tfrrQ^hoiU the afteow>n 


On SaptanibxT n dt'in on ii>c 

Was Prol. O, W K a hardsvMi 's illilfnunatinj,^ presi- 
dent lai addrt's:, <*ii rioithans ol 1 Mu sits ” d he rest 

>tt the moinm}; n.is ij<'\ol<'d td a disiussion, jointly 
nnh lha t,diaimstn Sniion, on ’* lha siinctpre of 
Molat Vll«"',” ahaad\ itptulai! in \\IIKK of 
( )clol)ai 1 ^ (p 2 iS) 

\lv)io ih in two laxiis wi tc spi m on ilx' inoininj^ 

t*l St pi am lx -r ta in tlisi ussinit ' lha OuanlUP) 
Iht'txv ” I't^ Mr. (' ( 1 . D.iinni till ilx task of 

I opening: 'fit'' dist iissuxi h\ out linmp 1 iia 1 In m v ainl I he 
I \|M'i imaiiial tf'sulls ninth had nt ( 1 ssif.ilt d iis .idop- 
! titxi Sn Olitai I od^a t tiinmunn. au d t\> llu discu<t- 

sion Iwt) notes li\ Sir jtvseph l.ninor laflerwards 

published in the /’/n/ fix ()(ti»lxrl. tnlitbaf 

‘ l'isa.ijM*nM*nts .md Ouanla .md ' \om tadnitinj^ 
XliMiis " In the Inst It was snp^asi«d ihit jx'i haps 
atoms li»ha\ad liki 1 Itx ks, in that t)ia\ possasSfM 
larpt’ stoics ol (xui^N, nt>l .issoiialad with patuKlictly. 
hnl It least'll in t|uaMla h\ tin peinxiii t>ihilal elec- 
trons In lha s< ( otul nolt* ih<‘ .nilhor k-"*' condi- 
tions n liu h must lx- fnllillad m onlai ih.il, with (lose 

approsiniat ion . (Iii'te should ha no ladialion fioni 
.iloms hatinp othiial eliclrons eN<i'pi nlx'ii disjurljed. 
Sir (>li\t'r laKl^i' in hu fin n ( out 1 ihni ion suf’f.'ested 
ih.il tlie (aiist* of tlx* chaii^f* of orhil in lha Hoftr 
altxu mij^hl lx tin ahsotplion of a homhatdinj^ (*b’C- 
Irtxt b\ iht' nut Ians, lints irdntin^ ilia .iloinia nuinhtT 
h\ timlv and nt ( ♦ ssii ai inp Iht' amission ol t'ner^V 
dining lha i slahlishmani ol lha nan sl.itioiiatv state. 

It n.is ,Klmiilai| ih.it this view iiuolvtd lha Trans- 
mulaluxi of I'lf'inamV, hut onl\ lo so small a df-'ki <’e 
ih.il lha ptoi'nlapi' thaiipad nouM lx* maitassihle of 
o|)s<i \ .0 it XI IMof I \\ . Nit holsfxi dt, all n nil ilta ques- 
tion ol sfahiliiv mtonntf'fion nilh ptinnssiMi ajailron 
(xhils in ludio^tii ,md halium. and ay.mimtfi them 
fiixn ihi' point ol \ law ol m.ipntlii' ptopiiiits and 
( h It ,11 f> I isf ii i.tdiilion d ha toiuntlion bt'tween 
t|u inia and in tkm Tu intlui lion was iNpl.uind hv Dr. 

If S Ml' ip (ha rrsulis indu.ilinp ih' < xisU nce of 
first nit' hiixs of mapin he indutiion is sn^^}.*i‘st('d 
loop ran h\ h'auKlax . ]M‘of W’. W’llson p;:ive ,a 
aitii'r.d maiht 10 Uit il .11 fount of tlx (Ix'oiU, .ind 
K'tf'tff'd t'spf'i i.dlv lo Hohr’s prmilpl. of aixilopiy, 
nhxh, .dllxxi^h sru ta ssfulK .ipphad h) sptf'lia in 
1 art. tin i.ises, should lx rau.iidafj .is u-ih jxoxisiotpd 
III I'h.ii .It It i- Soina tiliifism was din (lad hv Ihof. 

I. ( ’ "Mt I < nn.in a I Sommar ft Id \ t \n usion ol 1 Bohr’s 
ijx or \ III toiimthon with lix' Inx slim hue of spf^c- 
f r d lux s Pi ol Mt I mn m \ t \p( i iim iil ^ v\ illi the . 
Inn s m the H dux r s. 1 i<'s <>1 ludiotan did not indi- 
< III' unaniil ihvf' t'oiiln m.alion, ' ix h ,1^ hid been 
tlfinud in lha t .ist of PastlxiiN n 01 k willi heliuni, 

I >t hvinp I menmn nnx d thit tlx nxth.mism of 
lha ()nininin lixtxx should Ix' soupiil foi in llu* efec- 
lion tisril Il< Ix'hfV'd, { x < \.imp!» , th.af tlu* 
t h nud's of oihii nuisl lx' due lo d i seon I imjOU's 
i-li MUX s ot Milling in lha shiutnn of (ht el(‘i’lrnn, 
md Illmlr ihon., ol what ha dr'-trihaff ns tlie 

' Li" intnm st lU- ” of lIx < l(*clnxi. Mi*. ( Pi fb'irwin 
nnh'd lo llu disMis-loo Mloxailu r. .dlhixiLdi of 
'-x-ta',sii\ stxixnh.tl disjoinP'd, iT |>rova(i of ifisoi [dnj 4 
nin n si 

\ p.qx r n.'i'' rt'. id h\ ]Vt)f, (i. IknIJa on “ I he 
h'lM rjjv of X-r idt.ilion In this the antlior a\[(Iained 
llu* flistiiiii jiropcf tit's t_>f si.itleiud \ t.xlitixxi .and 
llnoiastfut or ( har.K laiisf ic radiation In (hi fornu'r 
flu* I, ms tvf cl.issu'.il nuihanics .ippl\ .md .dl .ilomis 
contnbule; in < bar acler istit. i.idiahon miania un- 
doiibledlv (►)xtate, ami oiih .1 nnmifi jratlion of 
llu* atoms lake part, these beinp in an abnormal 
stale. 

In lh«? \latheniatic;M Sub-Section ihraa ptqw'rs were 
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rt.Kl, vi/. I)\ rh(‘ Kcv. J. (jullrri in conmction with 
prinH fiuniKcrs,- by Dr. F. E. Hackc^tt on a probleui 
ill it\ , and by I’roL DWrrv I'lK>m[>s<ai on tiie 

)>»•(>()< riii'v tlw> lrtrak.iidrkah( dton 

aliarnnnn Trol. A s. KddiiikD>n d(.li^)il»d 
a v<'r\ aiidu-noj; with a s^-mUpopuIai Icctiiic on 

(hcor\ (,>1 rrl,itivit\. 

Oil tlir Inst day of tin- ^tciion.d nuitin^s 
ifiiilirr the (hut f)Usun-ss was ilir joint discus- 

sion with Sections (A I), and K on “'j'h. Ak»' ol tin' 
J^.arth,” aheadv lejunled saparatelN in N \ii Hi 
0<lnl>ei 1 ^ (j). 2 \y}, 'Ihere follow la! siweral 

jiapers of asrroin anii at interest, iniduditij^ “'Ihe 
MicHm hioiKapafih," In Piof R. \ Samps-.n ; “ 'Die 
Ma^iKtH Stoims of the To s,>nt Solar (mU*,” h\ 
th<* R( \ \ I ( (- 1 1 n* ; and ‘Disiussion (if the Rafli.il 

Vclotitii's of Stars.” by i*rof (, b'orhes. Earlier in 
ihc nnetio^ also Sir blank Dvson had niccn an 
act;ouni of the results (»btained with the ;2-in refits tor 
in British (ailunihia. 

As alt(.ad\ nnailioncd, it was freqneniK neccssarv 
for a sub-section ol cosniical phvsics (o meet 
sepai'aN l\ In this sub-st'ction Dr. A. (/richton 

Milcliill dt'st 1 ibed tile new observatory 

icieiiih (stiblisliMl in the Slietlands hv tlie Meteoro- 
loj^ii al ( )lla ( , Air \Iinislr\, lor rcscaich on [iroblenis 
ol oriesirial nia^iu'tisni and electridtv, and p,irlicu- 
birlv work on aurora. I'ndi'r the title ”'l'lie Ma^- 
inlic .\noni,d\ in the District of Kursk. Russia” 
I’lol. A. Krilolt ^a\»' an ai'coimt of tht' unusuallN 
latge obseived variilions oi the inaj^netic elements in 
the M^ion indicated Ctipt. (\rK, M. Douj^las and 
Dr. M . jrlfi'ivs, in papias entitled i < sp(*ct iveh “Some 
Remat ks on Hjerkni's’s 'riieortes of (Adonos and 
\nli( M^lones ” . and ‘“'Ihi' <\iuse ol (\\(lones,” 
dis('Uss(d (la^ d\riamical and plusical condi- 
tions lelatint; tlercio. Mt \V. ]|. Dines, in 
some lemarks on ” I he DisconI inuitv of 'I empera- 
cure at the Top of the I'l o])osph(aa\ ” suf^^ested that 
It tnif.^ht he due to the vi'iv gradual sinkiiik and 
Sj)H‘adinj4 out in hifflu'r altitudes of aii which had 
rnteri'cl the stratosphep' in lroj>ical rej^ions I )i . 
Ilaiis Iblieisson lead a paper (ui “ Inteinnl Mo\e- 


ments in the Sea,” in which he explained, and illus 
trated esjH'rimentally, Ac inllue^ce of the wind on 
tli<‘ vertical displacements ol strata of <<hlfereni 
sahmt\, tempcral UK', densilv. and biialogical chara* 
htistiis o(f the west coast of SwediMi, logither with 
ih<‘ ,iss<Kiated intlow c'd lieshly saturated sea-watt 1 
tlnouj^h the straits leading to thi' H.dtic. In a pap('i 
on ’'Ihe l)r\ Period of l‘) 2 i in I'atpland and Wales' 
Mr, xM. de ('aile Salti-r mieresimg statist i( - 

r*'lating to flu amount and disliihution of rainfall 
dining the uceiit drought. 

An e\rensi\e ('xhihition of diagrams and phOto- 
graj)hs ol meteorological intircsi, ai ranged in con- 
net ti(»n witii the Edinburgh meeting ol the Koval 
Mf ‘0 (ijologicxil Societ\ , rt'maincd opt^n for British 
VsMH laiion membeis. In addition, Dr. Crichton 
Mill hell » xhibited a series of autogra[)hic records 
from the Kskdalemuir ( )bs( rvatory, embracing riiag- 
netitgrains, eltt trograms, and fialil/m seismograms'. 
Diagrams showing the diurnal varirilion of atmo- 
sjiheric pollution in normal conditions, during fog, 
rind during the eo.il sii ike wen* sliow n 1)\ Dr, J. S 

( )W (MIS. 

Duiing the meeting a hr. inch of the .Meleoi ological 
Ortit'e, \ir Ministry, was estahiislud In connection 
with S((tion in the Natiir.il lhulosoj)h\ Depart- 
ineni ol the I mw'rsitv, and a w in less reiiMving sel 
for the lattptuMi ol dat.i w.ts sjHuallx installed there 
h\ tlu ( 'onmuinical ions 1 )f p.u (mi'nl of the Air 
MinisiT\ The programme outlined in xVxii’RE of 
Septemi»<'r S (p. ^.|) was tarried out, <md a daily 
w eatlur r( jK)i t orodun'd and exhibited in mam public 
plac( s m ICdintiuigh, while those \isiiing the rooms 
of .St't'tion A could S('e on a large blat'kboard tht? 
Irilcst s\nop(ic (hail ol fht' wt.itlai ov» r an area 
('xti'iiding fiom SpitslxTgen southward to the North 
\fri(Mn (iM^t rind fiotn the A/oics and Icidrind east- 
ward to the Russi in h oil! lei , Mi t( 01 ologit il and w ire- 
less olTaers wi'ie in attend. iiae, vsho d< monsi laled to 
rci('j)tion bv w in'k'ss of the 
issued se\etal times daily by 
the subsequent cli.nting, and tho 
'rither report. 


many mqnitrrs the 
meti'orolt^gical dal i 
luiiopean (ounliies, 
production of th<* W( 


The Ethnology 

IMIRl) etiinogi ajihit ril OXjX'dition, under the 
direction ol Piof. ('. (1, Seligman, is being st'iil 
out b> tile Sudan (jovt'niment with tin* ohjt'ct ol imt's- ' 
ligating the tiihes of the Mongolia province, p.uficu- ■ 
l.ulv tho'-t along the e.ast b.uik of the Nih'. Ibol. .md ' 
.Mrs. Sthgman will be joined at Khartum 1)\ Mr. S. | 
HdleKon, of tlie (loidon (\>llege. Tht- p(‘oj)les to b«‘ | 
-ludii'd Include the Baii, tlic Xscholi. the M.idi, and 
*1^'* I aink.i, and, if time j)eimils, ,1 trip into (ht* old : 
1 .ado eiH|.i\e w dl he undei l,il<en. 

Scan ' b iin i ihnogi .iphical inlotmatioii toiuernlng > 
tin' Eaiulv ( has btc'n forllumming since the lime of 
Sii Samuel Uek« r (iSjt tK<);), .and little is known of ' 
them b(\ond tie t,u r th.it thr'\ ate ruled b^ their 
heredilal^ i ain-mak'et s, w host c(‘i emoiiit's for drawing i 
down iriin have been described Ihe M.adi ma\’ be 
r< garded as an entire I\ unc'xplort'd t'lhnic and cultiif.il 

nekl. 

Ihe As(,h(»li ai L‘ of (special infeic'st, <;ince th(‘\ sj^Mk 
the .Shilluk langu.igc', but .ire known not (o share the 
Shilluk religion, indettl. thiw do not e\en kmnv tlw ' 
name of NA.dsang Our knowledge ol the Shilluk 
(l(nple'^ K derived from the reports of ilie two pi e\ ions 
expe ditions uiulerlak<'n tor the Sudan ( lo\t‘i nmt'iit hv 1 
Ptof, xSt'ligman. In the wintci of rt>io the Inhabitants 
of tlie hanks of the \Vhit^*> Nile at>d the Nubrts of i 
NO. 2718, VOL. loR] t 


of the Sudan. 

soutliei n Koi'dofan v\ (a . vUiti cl, .intl in i(ii! 12 the 
desert .Aiabs in the ngion of the Kordol.m-Darfur 
bord(*r .'uicl tlu' llammiies ol J\( d .Sc'a Province. 

Ihe .Shillnivs .ire ,1 pastor.al i^eoplr numbeiing about 
40,000 wdio live along the White Nile south of b'asluHla 
and up the Sohat Rivt r. 'riic ii nhgion is chiefly 
king-worship. 'I'heli king is btdie\ed to be a re- 
inc'.'ir nation of flu' semi-divine foundertof tlu' dvnastv, 
NA.akang, who Is icl.itc'd to the gre.il immanent 
ero.ator Juok. |uok is vvoi >hi))p('d onlv through 
NvaUang, who is tlit' r.iln-giver of a land whfM'o irriga- 
tion is m>l praclisc'd. In his icjioits to the Sudan 
(lovernment Prof. Si ligman descnlxaj the rain-making 
and harvest ceiernonies ol this p('o[>lc, as well as the 
proct'ss for transmitting the spirit of Nvalomg to ft 
new king. The reigning monarch i*^ put to death on 
the first indie rilion of f.iHing jHuvem, usuall\ between 
the ages of forU .and fiftv, and .i prince is choserr 
as bis su('e''ssoi . "Ihe non of .Xkutw.i liring from the 
shrine to tin' village' of Kwoin, near E.ishtxla, a sacrecT 
fnur-b'ggc'd '•tool and .an object him log the name of • 
Nvakang himself, wdiich is believed to be a ^^'linder 
or a, rude iinagt*. \t Kvvom the kiriga-k ct .and his ; 
chiefs engage in a mock fight with the bearers, w^ho 
.are j>ermittod to win, and estort the king ,;^0 Fashoq^r. 
After a brief sojourn within the shr^no the sacred $ipoT 
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19 pfciced oil ground outside and ih(‘ imsiir 
■‘Nyakang " set on it. The^ving-eKct liold>^ one leg 
of the stool and tlie liighest chief holds another, while 
nieniber'^ ol the ro\al faniih stand aiound. (\-ii.mi 
men known as .)N>ro, who are s.aid to he desi ended 
iroin the ihiid Shilluk Icing,' kill .md e.n .< hnllod^. 
and then })lace the king on the stool, while lh« image 
Is tak«‘n in 10 the shrinta At sundown the king rises 
and is eseoil(d it") three newl\ hinli huts, w la m- he 
M'tliains in relirenwnt for tlnee da\s. During the 
fourth night lie is quietl\ londuct.d to his iMlaee, and 
on the following d.ix gi\es puhlie audience. | he ihiee 
huts ate hrokiM up and east into liie iner. '1 he men 
of Akurwa leinam at h'ashodti until the end of thi 
dry se.'ison, 

'Die duiiu' s|)iril is thus not longinital, huf must 
li« eon\e\ed to laach successive monanlu '1 he uitiN 
ol a ro\al sjurlt into an individual is Ixdievid to hi' 
one of the commoiK'st causes of sickness. Onlv the 
eaih kings takt' ptut in this, and Ihrs ina\ he induied 
to lease the sulferer h\ sacrilicial offerings at the 
,)j)j)ropriate shi im\ CiTtain p^'rsons, the a/ini/a, aie 
leg.arded as iMaananentlv possi'ssi'd, and these do .1 
l)nsk trad* in h(\iling and the s.di- of amulets. 


Fuel Research.' 

''Ilk. fiis( seciion. Issued St'par.ileh , (d the repoil of 
the laiel Kese.iiih Jloaid foi* tlu' \eats io-M) 21 
is dfW(>l('d to an .Ktouiit o( ( \p<'nments imuh .u 
the (iieeiiwieh I'.Nperinientai SlalHui on spsuning 
in \ertitai gas retorts. \ (ilo\etA\est s<'Hing was 
eniploMal, hut the ordinarx s\sinn of working was 
nutdified in one or 1 w o lespeit'^ I lu* setting w.is 
fired h\ w,itei-L;as or eo.if-ga>, tlw‘ quantit\ of which 
could he iniasLirc'd, and the* .in foi (omhusljc.n w.is 
supplied undc'i unifoim positive pressuie Moreover, 
de air siipjdv was pieheated hv the outgoing flue 
gasc's al tin lop of the -ctiirig in an exchanger huilt 
of vh't 1 pipes. 

i lie woik ina\ lx n'gaided as c ompl'*nu‘ntar\ to 
'h.'il lairiecl out on t)u‘ s ime suhjei t at rddingsion 
» ' the Joint kcscsirc h ( '( iininil tea' of the' I niviu'sitv 
ol i.eefU ,ind lh(‘ Institution of tias Idigiiiec-rs, and 
repcu'U'd last \<mi It had the- same aim of esfahlishing 
tiustwortlu Its imuMl data foi (he pit'CCss cif sIcmui- 
mg. whuh is iiu resist'd in impoilaiue h\ th(‘ gicsder 
elasticitv given to the' maiuilac lurers of gas hv the 
pKivisIoiis of tiu* new (kis \i't \V fiereas, howtwt'i, 
the woric of the Restsu'ch ( ommiltee .it I ddingslon 
w.is conliiii'd to (Mif Stodish to.jl, tests ii.ive Ixs'ii 
niaclc h\ the knei IxcNearc h Hoaid on sfvtral to.ils, 
including ( oust'd .md Miithell NIain gas nuts, 
rdthough tin' toal u^cd al I ddingsttxi was iut hided 
ni order to hriiig the two sets of expiMiments into 
line. 

1 his extension ol the work It) soscral (<>,ds has 
ajip.ironiiv m.uit* it imj>ossil>|t‘ t<j st'tiire tfie same t <mi- 
stmclion of tht'init.al hal.mce sheets for (.nhon, 
nitrt’jgeri, and sulphni, whith was ,1 print'ijval part of 
the worlc of the Rtsf'.irth ('nmmidct*. J^ala h.ive 
been obtaiiK'd for tlu* iiurease in g.as makes, the pio- 
duciion t)f ammtxiia, and fuel consumjition when 
0 {>erating with dilfereni qn.anlilies i»f steam, and as a 
result the favtuirable verdict of the kescan h Com- 
ftiittei* on (he stt’ainlng pioccss is ('onfirmed. 

A number of intereMing tables and graphs, whith 
will repay the critic, d .ittrntion of those speiiallv 
interested, and a clear di.igrani of the train of 

• D«part»ncnl of •scientific anti Industrial Rc'.eardi : Report of the h pel 
Rea^arch Bosrd far the Ymrs iQ7o-aj. h irvt .Seciion: “ hicamitrg in 
V^ftiraiGo* Ra(|prta,” (I.23odor> H.M.S.O., ryvi ) jj. (uf. net. 
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plant which was emploved lor cm bonisafiun and 
pin it'n alum accoinpariv iho report Some .sugges* 
dons .ne given Uu t tMisidej ation on practical jxiints. 
Due apjK'iuhx de.d', with sampling, icsting, and 
an.dvsix, .uul ihite otluis with spo(i,d j)i,»int.S 
.triviiig HI iht' tes(>, I hr whole' ot (ho it'poit is ,'i 
kill itioid ol vt'iv o\lonsi\o I \]H I imeiilal Work 
larrieil out tin .i sulpt't t whuh h.i'* l)t . n it'iognisetl 
h\ tho'-t' isNiwi.ut'd with the gas mdn''iiv .is ul a 
high onlt'i <»f itnpoi t. nite. I \\ C. 


University and Educational Intelligence. 

lh<|s,ioi It h.is hoen dci idetl |o toiifoim lo iho 
piacdce td most ollni kaighsh umv<‘isi|iiv Pt, gt, lin- 
ing .1 diploin.'i (in In u ol a i erf ifii .tie) in (iigint ei- 
mg lo sindtnts who, though not qnalilit'tl loi m.iliitn. 
l.idtin, p.iss ihe oniiance ex.nninadoii |oi ,idmi>^itin 
to iho |•.ltul(v ot kngmeoiing .uul tiMiipltlo sads- 
f.lilolllv iho 4 oui sr «,f studv pi I'st'i ihod lot (Ills pui'- 
poso 

.Somt ve.ifs ,igo .1 (oinmittoo was set uj* l^\ the 
katidtv of M<‘duine foi tuganising post -gi .idnaft' 
siudit's lor )>i .u in loni'i s in and .noimd Ihisiol, and 
timing this anlnmii thioo (tniist's of th iiionst 1 ation^ 
h.ive 1)04 11 givt'ii, two in WillshiM* ;md t»ne in Dot^et- 
sline 'I lu'so li.tve pitnc'd suttesvful lhat iho com- 
imdoo is pio|M'ling .1 wider t.impaign, ,imi is olfrring 
to aiiange courses ihionghont the snutli v\ts( ul Rng- 
I.mtl k.ac h c oni'so consists of si\ tli monst 1 .n ions, 
one or moH pc i woc k, .and to eat li Kailie a largt' 
stk'ttioii of suhic'tls is olfeit'd fiom wliiih lliosf 
atit iiding the tonist m.iv volet 1 vvhal so* nis to iju'iu 
• *f gie.iUst \ due In tni.il ,in as .il! llx di'mons|i;i- 
dolls .lie given hv I'mviisiiv litdiHis. hm In Ike 
Inge towns il is liooed Iti iidis! ihe co-opi 1 itioii of 
tho Itwal hospil.d stalls 1 hf di'inonsii oiions t ondt'nst' 
iiiio small (oinp.iss M'tenl .itlv .mt fv m tlm work of 
till medic. d proftsvion. ,ind < at h out is Milinsicd 
lo a memhoi of llio I'atnltv who liav givt'ii p.tr- 
lit iilar adendon lt» lhat suhxct In ihiv form of 
I’mvoisiiv cxitiision woik Urisiol It ads (|a w iv so 
lai .is Rill, on is ttnittiind, though vv < hilitvr th.il 
similar work' h.as ht t n iiihIm lai<t 11 in ('aiixli hv the 
I m\ ( I sit 1 of I'oi onto It Is ,is dii I ( t a m I n rn a v an v 
of the acdvilios <»f lilt' I nivtisitv fni tin gi.iul now 
ht iiig m.idf hv lot .d anlliont it s 

l.e)\|)ti\ I lit' St 11. lie has (onli'Mid llie litle of 
“riof'ssoj of 1 '*gic .md Scit'ntilit Mt ihod in the 
I niviisilv ol Lt.ndon ” on 1 )r. /\. Woll, fotmi r ftdlow 
of St fohn’s ('tillege, ( ’.imhi idgt . and ft linvv of 
I nivei-itv ('ollfgt', I onditii. Riot W’olf o ihr head 
of lilt Dt p.irtment of ihf Disttav and M<l)iod of 
St It lu'c .n I iilvi'isiiv Gollegt' and o! I "git and 
Siirniilic Method al tho London Sihool ol kaonoinits 
.md Rolll It al St it'iK 

1 iih annual pri/t' distrihulioii .md sfu'lt ids’ ton- 
veisa/ioiie of ihe \or( h.inijiltm Rnlvlttlmii liislitnic, 

( del kt luv I'll, London, k’ ( ' . will fie laid mi kdid.iv, 
Dett'inher 2 Ihe Right lion I onl Son) h w .n k will 
divlnhntt^ ihf jnl/t's and tt rlllHales 

Ikimiv C'oiiit.i’, (.'amhr idgf, offers foi iln si < ond 
lime a t( scarf h sfiKlentshii) of a valix v living with 
thf nt'fd (tf ihf student, hni not extttaling jool. .1 
ve.ii. to a non-memht r of thf { nivfr-ilv of C'"n- 
hi idgf who propiisi s to entt-r lhat Lmvt'TspV in 
OcTtiher, itj?:?. as .\ c.antlidair for tin digiti' tM Rh.l). 
Applications should he ‘'ftU as carlv as fiosslbk' in 



NATURE 


452 

jul) nfxt, aiuJ not U»h*r thim jui\ 25, to ihe .^ehior 
lutor, u'hu nil! supplv further p.ii tifulurs on request. 

Ar .1 <,i ilj(> touiui! i>( the A'.MH'i.ition of 

I niv<i>it\ I'.ulur-', fu Id (HI .\o\eiiibei 25 :it IJedtoid 
(’ollepe, l\i f‘i'iir the lollop iiij^ r« s!t>luhun \\ a> 
lariM'd iiii.Kiiinou-'l'i . d'li.u thin louiuil ol the A‘' so- 
li. tUoii cl I iiu*i«.U\ 'Itaiheis h.is luau'd with di>HU.i\ 
the pnijxjs.d m| flic I.orrls ( o.iumssi«>iu rs i>t (hf‘ 
'riea''Ui\ |i> udut'r ill- annii.il in .lid »>f uni\ei- 

sitv < die ahof) la ^oo.noo/., ,nid protests aj^.iiiist the 
propo''al (111 tin mDiiiid ih.n ii wdl sc nou^'l'k hanipi'i 
the woik ol tin unn t i 'vitic'., unp.iir tlieir elViciefUW , 
,'ind in (o^^(UlM'lu< rci.nd tluir d(\ • lojinienf in the* 
fntuie lo (lit nation " Piol. | 

Slrtjnp, [)i < --iii' 11! ol ih» ,lv>^oc i.n i(>n, st.ited Ih.ii tlm 
present aniiii.il .^i.iiii lioin lht‘ I r« isnr\ to the inn- 
Vers'uit ^ w IS ihcut oiii ditih ol the lot.il .mnu.'il fffunt 
for < dm at ioi I md (HW'-tlions.nidth pan ol tlm r<-\c‘mi» 
*.)f the ( oimii \ 

dill ( lit ndai l"i H,.<i j.? of I niversits 
I.ondon, p!o\i(li<< .1 (oinpkte suinni.irv ol tiie imilu- 
taiiiHis ( oumt ^ o| instiuction wlmli am a\ai!ahle 
duiin^^lli' j-iis. Ill '•essicn .it th.it c ollej<e. l\itluuiiis 
ai(‘ .,| ilx icachiiif^ stall in c.nh dtqt.irtnmnt , 

and l»\ nil ails of a ser ic's o| nhaeiKn nninhers ,ind 
letttis I tiim-i,il)l( ha" heen ( oiistruc ti'd Iroin w Im'li 
in toniia I ioi 1 ( in ht oht.iimd as to tlm e\,i( I haiUM-' 
wlitth simiuitv Ilf ailvmtd to attend lor ilm v.iiiitti" 
eourst^s siiifalih lot London f niv<'isit\y depites. 1 la 
fellow "li n n , liol If ships, and pn/i s aflniinisternd h\ 
the<oll(j;( ao .'so me Old' d, todither w itli |lu‘ i » ^nla- 
tiiHis .alli'< Mii^ (.ill. \ nninhci ot ap(M'ndiies loin- 
pletc' tin \o!una , one of whuli is demoted to llm 
l'’ros’os(’s iiport on the past session. As pi.niv as 
;no5 si nd» n t s w ( m .it it nd it n; ( our ses, .1 nui nher \\ hie h 
phn'ed .1 !ita\\ huuleii on llm m» inhefs ol the t( .ii'hinp 
stall In spilt td this, howevei. ,i Imt ut imvfe ih.in 
3S0 oripm.d pul>li( at ions st.inds to their credit, show- 
ing tlt.'it tlav still found linm to in.ikc* c onsidei ahk^ 

( ontrihui Ions to the pi of^i < ss of hiiowUdoe 

Tld'' Lo.iid ot halnt.iiHtn has puhlished (Knits too, 

2</ 1 p.n I K nl.ii's ol a s< hc'iiic in .ic'eord.im e with 
\vhieh .1! 1 .nii^t nients ha\n lx en in.ule la tween the 
Board and tin insltiiil<' ot ('htnnsti\ loi ilu' .iw.nd 
ol iinlionil teililii'aies in (lii*niisti\ to sincleni^ in 
lecdiniial stht»(>ls and c idkj^es in Ln}.tl.ind .iiid W’ak's 
(n<!er this si Imme (In' iiisiitnlt , in ri'iiinmiKMi with 
the Board, will .ippiovc' seheines ol fr.nninn suh- 
niillen la (he trihnie.il si hools or (.ollepes foi (h< 
.avv.aid ol i ei ( ilu .itcs foi p.iftdnim .iml Inll-tinm 
^roLipetl itniisfs, Mulndino, in .arldition to iluanistia, 
suilahli ((•iiis(s in olosiis, ni if lu n ml u's, .md c oOn.ife 
sidijcfts I'ttiir-es foi p.nt-finic eouise certiln.ites will 
he desipn (led ScniiM fiM the ordin.at\ c'eifirumit* 
and “ \d\.aued" fot tlm In^ltei teiurKMU', Courses 
fot full-liiMf conis. I I't t itieatcs will lie suif.ihk lor 
sindents who lm\e .ilttndcd .1 seeoiulatv school up 
to tie .ipt o| si\tMM \*Mis, .nul will iiu lude ph\s)is. 
in.ithein.n u s, ,,nd (»im 01 inoie iiKKlem l.in^n.aoi's, 
and ni.i\ im link' otlmi c'oon.pe suhjects 1 hese 
eertihc.ite-, will he .iw aided in eheniistrv and in 
.dt)plied thi'inisti\ Vdmlssion to the course in .ip- 
plied (.Inunsiiv will lx' lestricted to siud(*nts who 
have s.attshu (ot ti\ coinpietc'd a fulLliim' tourse in 
chrniistfv oi .inotln 1 t oni se .ipptovcd l(\ iht' instittiie 
and h^ ihr IL'iid d h< tr.nninh f»>r tlm ftilhtnni' 
cout se ct ititu iti m < Iw inistia tntist i xteaid o\rt at 
least three '.(.it", \vlnl<' for ih.if in .tpnlied t )i«'misir\ 
at It^sl oim \eir wall Im lecpiired Iht* count il (d 
the inslitnti' will considiT .it a liter datt* whtdht'r 
ami how* far the (t. lining :uul the hi^lmr certifit.ttes 
shtxdd be rero^^nUc'd as qu.tlif^i^^^ foi .tdmission to 
the evamination for the a^o iattvship of the institute. 
NO. 2718, VOL. 108] ' 
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Calendar of Sisentific Pioneers. 

December 1, 1S06. Sir George Everest died 

Knterin^ ifa Hast 1(1(11.1 C<,»nij>,in\ in iHon as a cadi , 
I’Aerest in i.S2; sutce«'d(xl L.irnl>ton as superinlendt .i 
(^f the ddi^onona'l I ii al .Snr\es id India I'nder )' - 
dlnatioM the nit'.isiireineni of the .in* of nieiidian fr(vr,i 
('.i]>e ('oinoiin to th(' north of India w .is lomplpteii 
His n.ina* w.is ^imn to tlm pi-<>,u pe.ak in tit'- 
ll iin.ihi\ .ts. 

December 2, 1897. Friedrich August Theodor Win* 
necke died. Of Winneike (»i1l remarked that he was 
unqut siion.ihh tlit‘ pieatt'st teacher etf pr.n ileal astn*- 
luaru smc(' tlie divs of JL'ssi I. i•'^oln 1S72 lo iSls; 
he w .tFdire< tor of tlu* ohser\.tfon .at St rasshurj;^. 

December 3, 1920. Sir William de Wiveleslie Abney 
died. -Ih'sides heink prominent in .ill branches of 
pliotortr.iplu , which lu* did mmh lo d('\('lop, Abney did 
N.aluaitle woric on spi t f 1 osi op\ , plioloni('tr\ , li^ht, anti 
\ isioii lh‘ seixed lor fWitlTt \(Mfs in tlie Royal 
l^diyniefis. mil from iSS^ (xi unit'd irnpoitant posi- 
l((»ris in (.oiinei lion with piihhi' edm.atlmi .at tlu* De- 

р. irinxail ()f Si iem < .ind \m and tlm Boaid of 
I'dtii .ilioii. 

December 4, 1798. Luigi Galvani died. W Idle lec- 

fiiM'r III .an.tlonn m tin I ni\msil\ of ILilodnrt. 
(i.iL.nn mad* m.nU i \| m i imi'nl •. in mnsLuI.n t'on- 
rr.'ulion Ihfouph .'Iciitu.il inthiinK, ,ind in i7<)r pnb- 

hslittl his 1 )i \iiihu'. l'J(‘('i 1 lulal is . . 

December 4, 1893. John Tvndall died. C'om- 
mi'in me hie .m ,i i.nlw o enpiaMi, I \nd. ill. il\ 
lS:;p ,il (h< .ipc 111 thlll\-(hne, la i .inie piofi'ssor of 
niinr.il philoso()h\ .it lh< Ko\,il Inshiuhon. .1 post 
he lu'ld iiiitil 1.SS7 hik( lin\It‘\ a fimrlrss i hampioiT 
of fiM'dom 1(1 ihoiiehi, he W.IS w idt'lx known for Ills’ 
work lUi (ImIIk f maiim , diamaeni ilsni, .ind tlm flow 
<•1 idai'ii I s, Ills !('( lines, ,uid his Ixxik's, .iiiionk, w hit h 
w.is " n<Mt. a Mitdc ol Moiioii,” wldh* .Is ,1 moun- 
I lim'd he w Is ih(“ hist to asicnd the Wi'isshoin. 

December 5, 1859. Louis Poinsnt died. \ siudi nf 

piofi'ssoc, .iial ('\ainim f id the hk olr I'oh technique, 
Ikkinsot, in i.''^o^ puhlishtd his ' L.lciimnts de 
Si.ii ipiic, " which (oni. Hill'd his tlii-oiv ol (’onpli'", aiifl 
in i.'s;^ his ■ d h(-oi ii> noii'.tlk di Ii i(h,iiion de^ 
<orps,“ dc.ilinh with tlic mol ion of .t npld hod\ 

December 6, 1902. Joh;»nnes WIslicenus died. Tlm 

sin lessor of Sttcikc'- .0 Whit /hnri..;, ,ind of Kolhe at 
ladp/ip. \\ isli( eniis ri(‘\ »h*d hinisclf ii' opijanir 
I h<‘nii-,n \ . .im! did pioneer woik in slcreoehi rnistrv. 

December 0, 1771. Giovanni Battista Morgagni died. 

d'lm found* ( of palholopiia! aii.iionu, Mmp.ipni was 
a profi ssor .11 Ihxhia In |T()I. in his ('iphtielh \e,ar, 
he piihlislm'l llm rc’sidt of his Iift'S wotlc, " \n,iU'>ini- 

с. al R( sr.nt lu s into tiu' So.ns .md ( 'ni-es(d Disease.’^ 

December 6. 1799. Josenh Black died, ('.died hv 
LhHinii*\ 'tlu* Xi'sior <*f the eliciiiisltv of th(' 
lighten ntii K'ntuiN," Bku Ic m.ult' his two qreat di^- 
eoxcrifs of eaihoim ,u id and latent hi*. it in 1754 
i7bi n-speij i\ clx . .md to him is rlui* the prineip](' of 
speeitie heats, .\s ,1 student lu' w,is muih influenced 
h\ (hillen, whom lie suiieedml in the chairs of 
fliendstn at (jI.isuciw ,iml at EdinlHiroh. Tlu* date of 
Ids deith Is ofton oj^cn iiioiu'onslv as* Noxember lO 
Ol Noxindu'i' 2t') 

December 7, 1912. Sir George Hov/ard Darwin died* 

'I'he scK^nd s<xn of the preat n.ai ur.ilis( , Darwin, from 
w.is Plnnd.m professor of .astronomy and ex«" 
periment.il phikmoplu ,it ('and)riddo. His principal 
n'searelu's related to pt av itational and tidal problems^ 
.md the st.ahilitx of planetarv orbits. He was 

knighted jn io<\v and in rqii received the Coflky 
medciLof, Royal vSoctety; / . IS,, C., S,* ; , 
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Societies and Academies, 

London. 

<icol«>?Lal Sotiet}, Now <), Mi R. I). Olilluim, 

in tlir vli.ni, L. I >. Slanip .uui S. W’. 

VooWrid^e . 1 h(‘ nnd mu cl tocbs ot 1 i.ui- 

^Ttytl Li. 1 : Mi .nij^r.iphi al{L. 1). .s.). 1 lu 

uc-i"'*>UMi ol itx'kv l'^ ^.iiveii ; liia lo^siK Iroin thu I.'Wit 
lon/oii uuIlkJc l)icuun}i^ri}(Aus I lopUmson , 

(o h rcliuM fflu.s , var. sicca/as, |*'.lU‘s and 

ami Clutuu us si huK’ubcri^t, Laj)\\ • ‘i ' li , 

liasr Until (lie hii^lu r hnii/am iiu'liKii' hua //ai;;a/'/as 
L\tiius. Ilall, aiul \'a('. (’m/iu ]e 11('- and WHod, and 
jjyplut^tuplus it ri'Int'M ulus, vai. Aauius, Kik-s and 

ILiili ,i''scin Map,! s arc ( hai ac u i ist iv <d ilu 
)u ram!pta]>(u^ sliak's nl Sou(h W'alcs '1 he volcaanc 
H'lvs at Llanwilyd arc ilicndorn of lowtvi Lala 
^n^\' y < Irmsiju'ni i< in ) and on (iu- same hoii/on a'^ tin 
ppi r b.isH' and upi)* r acid ^c i It s ol ('adc-i bins 
ba- ipiv Oils locks ,ii( tut oil on ih. ucvt bv a lauli. 
)io wldidi an intiusivi' mass apficus to Imm In cn 
"lotced. n. a. Pcii oprnidm a) (S \\ W ) die 
-.|o\\!‘r A^ln s ai<‘ .in acid scrl('s, o( wldih ih< mt'M 
(. b u ,i('l 1 1 isl K nn mber is a (I'ltsc biiicia din 

-pililis shov\' pillow -sinictiii (' in the' upjn i p.ait. lail 
pa^s (low 11 into tn.issivcn linch \('',u'ul.ar mkIc'. din 
: spilit* s .iri' loc.ally assoriaU'd with s|iilif(' bi (‘cci.'o, 
i(ons|siinp of ,'mpnlar lr,acn,enis id \ nioio locics and 
Toimdf'd bomb'?, ol all si/^'s^ ol spililic mitcii.al. I Ih' 
bands of tine ash fict|m'nliv inlci hialdi d uilli the 
o'dirniMiU form d.uk iVmtv ro(d<s u’eaiheiine while 
I'he intiuMon is an ( iistatile-hi ai nip i oi k of donhifnl 
dtnniies L 1) Stamp the hast' of tin' Ih'vonim, 
uiih spei lal rtd('icnrc to the Wtdsli boi di rl.md. d’lu* 
latdlow Ih.no-hed loinis a n.ilur.d b i--f it (avioi'^t-- 
lisli n m.'iins, all of which first ap|>ear :it this 
iiO! 1 / 011 , md are pem’ticallv conmtUd with Inphei 
Dmoninn faiiiMs , p pamt bile-allv into a c(H 1- 
plonnaate, and thus forms a nalma! pinsical ba-i' , 

If iliarks a palrioidolopical and lilholoeuad hic'ah 
'A Inch can hi corietnlrd all os'ci not t h -w est< t n b'uiope 
1 hr* fann.i of the lower beds (laidlow Ihim'-bed, 
Mow nton-rbisl le Sandstone, and IMal \ s( hisina Sh.di si 
f dls' into thrci' pnnips (a) tapper f udlovian marine 
snecies vMiic h survived (hr clianp<> of {ondlli4>io iivli- 
calid 1)\- th<‘ bonc-bed, but piadiialh died out ; (/>) 

species wdiich tlourished for a short time undrr the 
flninpinp conditions; ,and (c) ni w foi nis, ( hii llv tishi v, 
vM'.ich |>ersist, or are closelv connected with laler 
Oi V'oni in fonns ft is siipa,..^l,-'(P from the is^oi la- I 
tien of the earlv Downtonian fishc's with maiine in- 
vertebrates, that tlic former coidd live in < iihm' salt or 
brackish water, bnl pr idn.alh^ In came spi'cialised 
Ro^al Mctcorolopiud Society, November it).- \h , 

K. H. Ilookia, piesidenl, in the cliaii.- II. JeffreyK 
The dvnamits oi wind. Winds (.m b»- divided into 
three main proups according as the jirrssiire dilter- 
'•nci’s bt tween plai <-s at (he same level are inainlv 
occupied in producing ar'cr'ic'calion telativr; to tie 
ground, in guiding the wind under (he inlluencc of the 
earth’s rotation or in ovarcoming friction. 'I hey ao^ 
called Eulerian, gcostrophic, and antitrijdic resp* c- 
tively. I'topical t\ clones and tornadoes aie Euleiian, 
while all winds of side extent are approxim.df Iv geto 
Strophic ; sea and land biau'/i s and inounhiin ,imi 
valley winds ate mainly antilriptic. l’em{.K"ratni e 
differcncr^s will account for the anmi.al jiressure varia- 
tion in Asia, and probably for (In* {vermanent winds 
of Antarctica. In tlie case ol mountain and sea 
bret>zes a fundamental part is played by the deviation 
of the actual average temperature lapse-rate from fhe 
adiabatic value.— N. K. Johnson; The behaviour of 
piIot*balloton^|it hei^its. \Wiad-structute in fhe 
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upp»'i aimnvplu'te is gciui.dh mv.stigatcd by tolloW- 
mg .1 pdui-bailiH.n bv mi aim cl , ihimbdite, though 
at i h w sl.iluMs tile b dUsm i-. hdUiWi'd by two 
I ill iv<i(vlit< X vium;! d ,i( (he 1 lids . d ^ b,( .e hm .Single ■ 
iluudMui ui ii I mm iiioiis 1 1 v( U :ul im' m.div ipiott the 

mMi MpMmi 111 u ib.i i.ti. cl .iMti.i ct !|,, h.itloon is 
umiciii' Whin .1 pilct-h.dli'co i-- dctivid wnh two 
1 m 1 nlch (< ■' .1 1 I lnm od'. cl I h.i^i- - hi ,, C], ,1 hi.d ju'iglu 

f>l the I) dioon is i.diidalid Item mmaic (,i minute, 
M'd tills D'l'ihod illi'ids ,i nil, in- c] 1, img tile 

Kiui.M'' ci ;ii,' sKigb'-ih.'' iilMiii milh. d Ivxpcri- 
niiiit- cji th( li dv igi M piK>; -I. d'ccM afso 

ill t nil d It Is iciiiluded ill it ihi n .'di. c| singk"* 
thiudolm pilot h.illcnn .(-•(< ni' i m a d ic ipcal 

hi ight s must he 1 1 1 1 i \ I d w iili gi <'.n v m 1 mu ( '. | . l\ 

Cave 'I hr cl<nul phi pcitu non M Novrinhii /-), nn’O, 

( >11 Nuviinlter ’<1, in’o, 1 i lend with a sh.rp-inl idgi 
I'l'-'i'd nil's' ill!' I asl ol I'hipl.'md, anti w.i- oiruved 
.is Im iii.ith .is Worksop, N cl ( I M gl 1,1 1 1 1 ' h 1 1 1 , .md is 
l,u 'C iih 'I.. 1 1 , 1 w klini si , Ri 111 Mil' I luiid moved 
horn die west, in hont (he shv \v;is ib.ii. hchiiui 

I I'lipli (i I\ oMici I 1 lie piuejtss o| the fioni has 
hi I 11 mappi il lioin smmhiiii 1 1 i ci <1 .nid MisViviis’ 
nop s, ;nul the ujvpii-, dr ii/ndilioie> h.iv In I'li inves- 
tig. Ill ( 1 . 

IfoMil Mil roHtopiral Soiietv, \cvinih<‘i 1(1 Mr. 1 ). J. 
Sinllllli'M, V ll I'-pI I '.’lien! . Ill the illUl ti Pntihlii : 

1 he mill c e\,imm,ili(in of m< i.ds, with spiil.d left'r- 
em t (u sdvir, gnid, .md the plaLinum mel.ds, d he 
pH SI nil cl fci ( ign ^ hi idn the ( \isti i)( 1 of small 
puuiiiiiis of mi I.ds, meudiiiid', it' . wliiMi may ot' 
m.iv nm e\eii an injmiuus elh 1 1 mi the nMteriah 
llie 1 1 »iisi itnUoti (d .dl<n's, md ( lie disn ilmiKin of i on- 

stuii' Ills I 111 ounliouf the mi.l dhi tiii-' m nl.ihon fo 
the mu iii-cxammation cl irn'til'-. wiii disiuSsed 
hiiiflv. 1 he pieseiKe id pl.itmiim md ihi pb'dinum 
MU I.ds m c()ld, si'vei. mid pcld-olvii dlc\ s and (he 
I Ih'cl of sjii.d] quantiUisof llu si im 1 ds mi the snr- 
f.ii 1 .ippe.ii.mie of ciipiil.dimi he ids .'eo desirilieil 
W i' Crawicv .md II \ Ifavlls Mm mis p.irasitii 
■ III ants of ihi o'‘nus l,,isim 1 be wne'e! lein.iles ot 
ants of live genus Lasins fieqiienllv show stiuctuial 
jiei iih.uil les, ( speu.div siuiifed w nn^s .md .iliufiby of 
the (.vrov, whuh aie the m sidi id mbiiimi with .'t 
\i inaro le wm'iu \s Xi m itciji s ,,i ilm, f niiilv (Mer- 
nuliiid.e) KMu.iin in .i I, aval imidiiimi milil aftm* 
■metgaig fimii liiMi hi.s(s, imnpblf decnplion ()f 
(bem involves ki ejiing them fdui until they attain 
miliiiili rills Ims been done with llu form found 
ill Jmsius ul}('nu\, L. jlavus, md / i/up;, No 
mature ni.des (hi woim wore chijiiud; since the 
larva' were found to have a pi m < mmish -ibvelojiC’d 
in.de gl.md, the sjienes is possiblv a pi ut. null oils her- 
maphnvhte This view’ is siippm-t-d i»\ the ohserv.a- 
ricii tlial ov i|)csijimi hegiiis ie fom or during the 
shedding of tlie la^t laiv.i] 1 iitii !i K 1 I’rink : T'he 
{iracticnl value of die miitoseo[)C ni gl.iss manufac- 
ture. 'bhe use of dll. muros, ofK .is ,i pii vuiiive con- 
do] 111 selirdng i.iw' mall lid- imed n- imislitnents of 
glass batch and retraitoi ii s and inaleii.ds foj ftu- 
P'ues ,'ind the deleilion hv m< aim nf du miiiosiope 
of the eauses of atrire or co ds. stones', si ids, blisters, 
and other defects in gbissw ire were ib st iibed The 
V due of supplementing the poiaiis»ope tests of die 
iime.aUng of glass hv mii n »si epu.d lists was also 
urged. 

Lintiean Socictv, Nuvemlni ly f); \ Sinuh W’ood- 

w.ird, ]>ri''iden(, in the 1 h nr \ ^nndi M’luidvcard 
\ ncwiv-clisi o\ ei ed human sj;n!i frmn (be Rlmdesia 
Broken TIil! Exjiloralion (’omp.mv’s mine in N.V\^ 
Rhoefesia. The skull evidently belonged to an extinct 
pfUJii pf cave-.i|ien, with a skull rnuih res< mhfing that 
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11! {he (’^urnjnun 1 of ih‘.* N«‘.»i»<U?rlhal rao'. 

f>ut uilti <m rrcit '.U( U-ftoi \ \\'. Hill A vl'.it Id 

till- ( ’.ini( rodfK uni 1 Ik’ ■-< ( ! Inijuu) nj \ k - 

{oria ail. I ila fvu^uia (i.iKhn ihnc \u n jk-vt rihrh 
( 'unruK li‘(l Vviili iliiv ^,M<ki) .u«' llir cvj.t 1 itrKMilal ^ 

ti a afi i (lii'hoin: .it IUkm. ii .ui di'iiinN t»f i^ou 1 
36U0 if. ')[i tin- ( aitiMonu Mount. (in Tin* B.aia hi 
Piaff.iu, \oi ( In ru fk o'v im < w s I'-itt >!, ami an an;**’- 
UKuif'^ \s I It' ni;nl» for . . >ll<'t i me; ''(n't inn ns oi fhf it., .i! 
th'tra iMupi ilian (hit) '|i(<inMm. t (.rujirPtna .( |ar:;<' 
prcjti irf i' m oi raw sj,. ( n liavf hfon ^t nl (o Kcu 
hie lloi a 111 1 1)( I il 1 1 1 ,tii hln n\ > .1 il !i I n it s n il t) tin* floi a 
of ,'\!)\ssiiua ami Xva'^aluid 

r.\kis. 

\ctEkdcniy of Stioriccs, \i a ('iiiti) t M (^torwi"' 

Louk^Iik' in (In t h m i' Pniiilevt' (»ra\i(alnai in (lie 
niooh.inii ' <'f \i w fun .unl in (In* nn t liana - t.t |^ln•'((■in. 
.---M. Htinn \ (i.oiunlai < ast 1-1 ililfiat lioii of tin 
iiliaj^Os of lilt' (iiiuiai si im ain) ilic tk It iniinal 1011 ol 
tlicir (iiaim It I - 1 . I'abn Nt w (orimii.'t' for ihoial- 

culalion uf ihi inn ol ''ouili ol a unm>r [ilanoi M NI 
(ionne^inl uui l^enaux \n ivUioid \mi1i an orhii lo- 
soinhlitn; that ol 1 <om<‘l d'his [ilaia'l (Jo^’o 11/) 
v\as (list o\ f I ft I h\ M Baatif at llif 15 ila'lsla't o ( )|). 
sC'rxaloM, ami lu noinl it- t'orni'l -liLt' oihil. Iktwicn 
I)i(<‘inl>M I, lu-'o, aial M.ncli », oiphl (ai^itioiis 

of this >(a( wt’if' ohlainrd uiih llio (diotoara[)lii( 
equatorial ol ( fhsri \ anu x , Itoin wliiili ila [)in. 

visional t !( inonu Imm* in-i'n takulalml 'I'la' oilal 
macla s lo (In' disianto of .Salyin, hni flu iin.ira' 
ck'arl\ dial ol a jiiaiift, .nid m.l 1 t oincl \ddi(ional 
ohsrrv a I ioiis alt ilcsii .ihit' hofoii ||a om! of llit' \('n, 
as it will not M'inin toj ihiilt'tii xnais B Deirinend' 
iian ; A m w d( nion''lraMon td a lln'oo rn of M Baard. 
and sonit r;* m raim.ii ions of ih.s da'oitan. J Kampc 
de Ferict , Ila o'mia! inlt-u.d -d tia s\s|i'ins t.f |mi- 
tiid dllk'itntial tqiialions li\ (n'l ttini'ir ir fniaia/im 
{)f Ili^da I oolt 1 \ I tvx l\t'( III j I'lil Stilts and ila' 

hoinof^t la'oUs loinm dtjxialiiij; on ila'in K (iosse 
Tvx (I fit w !\|)(‘so! jtailid ddfiittilial (qnationsof da' 
s('(’oial oidt'i ami ol iho first t l.ass f Clia/v • I i.t 
ad)iliai\ hniiiit'iis i(i|)i uni:; ui tin «/\ t.t iho I'unstt ui 
;.;} n\ itat a ill l\ (iiillkax d'l'stin;; lu. a hint's •''' 

cl.istu' limit .111(1 iht modulus ol ol.ista itx oj inot ils 
K Ojiiiiii Iht diC(>i\ t.( (,;» a\ it II loll III s()aif t>t i \\ o 
diincnsioMs | Clinppiiis md Huhcrl Despre/ Rf- 

si'an la on 'it i\ tmitu's | ht si],i\ tninnis ni ihf 

s()il (of i'.li is) at 0 [»i odiu t d h\ insMl.il am dofai 1 s (d th( 

( 1 aan^ m t w o? ks ( .^:;o \ < >1 ( s, t. on 1 in nous ( ui 1 < n I ), .ind 
('aust> . oiiv’tlcraldt d lo w It. 1 nai r;as main ' 

d’w o na I ho' ! s ha\ t h.'t n \\ ta Im'iI < mi lo; nifnitfx iiuM tio 
Irakx' <l/(Uit, oia hasod on the 0 It'i.lioUt , llio oda r 
on Iho l.imp widi dill-' t'loi 1 1 otios Ila* latitr ]uo\td 
tel ho ih.' hotlfi na da'll I, Boiichct 'Ila x.ination 
■W'llh tinu' of da posaiit's to ifod in iiisulaiini; Iki'ds 
hv a ti'iisiiiu ( !<■( iiosi id)' li, ill Ila- Aimin' wltli 

dm- mix ht' ml< flip I'd in s,.v,aa! ua\s. dw- most 
proh.ihk hi mu da' .issinniition dam tIa ro is a I'ii nit^t 
in dm loiahaloilx of da* liquid 'Tia* oilotts ol)sor\fd 
wit h a If t I im I III ; t lu I out s wt'H .'.(iqlaal ft> 1 .di nl.'ito tho 
.spcfilu India In. t .ip.a ilios of ila six ludfoe nhoiis 
iwnd in tho < ■^|t. nna-ms B f.eiuay and B Jalou.stre 
d'la' tiMdi'inn iio>|i'id(s ol coil.nn i .uiio-.a'I i\ i' 
elonaml's Ila' > \(m liint'iiis wtio naadf widi the 
liromidt's t»l na soditu 11(111, i idiollaM mm , da>timn-\. 
and ladium if solutions tt| those s.ilis, f(ulo‘'(’d in 

hulhs, UP' (tlatt'd m tho oxidis.ihio solutions, thr'io is 
no urfiori, hut wlun inlim.Uoh niiM'd, ovidalion 
jda'fiomorai w up' ohsofxod w idi Indi.aiuinono, lin<- 
tup' of }4viai,a urn, foiinus s dls, and .add '■solu- 
tions of iixhdns. B, (ilangeaiid : The ]*U>mb du 
rnntal, a lar^o iudepe nd^'nt voloano, xovcnnjjj nearly a 

NO. 2718, VOLr'ioS] ; 


third of the Canlal mas^iif. 'I'his roj^ion lijas hitlf . 
horn considtut'd is rfpri-si'nt in (4 a sei'tor of the gr ■: 
('ani.'jlian \olcuno with u sinak' nulir I’he authi , 
(•list rvations lo.al to 1 hi' roiu Uisiou that the Plortib i 
Canfal is an indi^'peiidci.t xtdi-ino, tlu' (irini'ijial eii , 
toe oentio of which was ,is', jTina till with respect q 
Us la\.( sfit'.uns - B f-oiscl ; '1 lu imdio-at t n ii v of tU 
Springs of the i(L;ion of Ba^nok's-ck'-l ’Orne. Tk 
t'lj^lil s()fiii:;s ev.UTiint d all punoti to' ho radio-aettw 
hilt III thllerent d('(4rc'es'. fn four of flutn, all roiniic 
from epun’ie, tlie ladio-at tiMl\ wim pi rniant'Ut. Th 
j v.aiiations arc disrussed fioin ilw' (>oini of \te\v of ' 
dtuiihlo oiioin of du' walt'r from dit' spring lul. I- 
DanoU . 'J'he v. (nations of du' Atlaniii' waiters olf tH' 

I h'reiw'lt coasts. —j lirikSHon . Nhw hicilo^ii'al sludie< 
j on the iiist of mallow', Vuc^oiia M alvai t'cnum.-^ 
j Ript^rf d lie hu)Ioi;\ of the holladonna alkaloids,' — P 
I reundler, ,uid Miles ^ . McnajJcr .md I.aurent 
Iodine in iIk* Barninaria. d'hop- is a loss of iodine 
wliuh inav amount let 50 per rent of thf' nmoun 
otii;in.div present, when ilie .ili>.e ate dred, d'hc per 
(eiiMeo of iodine is almost ill' lepem len I ol tlu (dare o( 
kfowiii, hut \atii's with the time of yo.tr ---A N^finec 
.md F Dnchfyl^ • d'iie (lossihihl v of d( (ei mlninj.f the 
vaku' of scetls hv the* faorhemieal nu Ihod .An attempt: 

I to tind a P'lalion hetwi'tn du ilithi'eni ('n/vmes pre , 
sont m the set d and the (mwej of oermin.'il ion. d'ht^ 
I Indtoivsinp diast.cses trip (misist .ifter du' seed ha^ 
lost its uerminatink power But oal.ilast tiebaxC'- 
1 ihtti R'ltdi . md tlu ard\I(\ (d tlu <.ual.is(' max seix'C 
! to evaluate in a few iniiuiles du' aotnulluial valiu 
I of die sK'ds (i Hlnard md K I tllun * TIu' (Iiemica 
1 coniitO'ilioii of die st.aiFjsh Dii.'d st.iifish (ontrdr 
( ahoul ;^o (ii'r eenl of ralriiiin I'.iihonatt, per (UTif. 
i of .dtuiim noid'- . and 7 pet ( ont of fat, and servt' wt'Il 
foi in. mine d'iu- f.\( Ins keen e\li a ted, .md sonu' ok 
ils ( hemit il ,md plpsic.i* coiisianis ap' qixen K. 
Baxeux d In side ni uu'ous ahsoij.pon of omp, p in 
nuaint on t hndnnuf 01 ,is('( m h\ noiplme 

Toiirnnv Idn mllueiiet' of tlu' sxnqiidudu lu tw (ui 
the sf'fisihllitx du' elloets of ilu' ies(,ii.,n of (lu'Axm- 
p.nlii'lit on die resithial si iisihihtx of a riu nihi'r tlu' 

! lU'ixestif wimli li.ix'e hiu'n .dnuoi (< .mpli felv sex < red,- 
I A Babbf* • Helt roijeneous unpi ' on u imti -- ]' de Beau- 
I champ Bio;‘‘'oi;ra[>hi( al lese.ui he-. mH the tidal /one 
j at du ist.im! of A I'll R Poissdii Bi a in (.it mm ,md 
• iptemm m du qi'imsfuiMs \] Vxnaud (’. mt lok'Us 
I oiisliiloi’s stonialit,' in shot j. aiul iPmis Pj Id dc 
Toni M.ititm! loi du' ret oiisi 1 ta 1 1 . .u of du' m.inu-j 
s, rl; ( \ of Beon.ndo di \ nn 1 in the lilaaix of tlu/j 
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Imperial Water Power. 

issue o| ihe ihiid .'iivl Im.il tepnrt ol the 
1 W .iter-lh)\\ er ('mnmiltie of ilu* Cotiiomt 
fhi.ii'tl ()! Si'ieiit lilt' K.lies IS a tim(]\ reuiiii<let 
'll ihe importani i' ot a mallei wliuh has slj,m^el\ 

I iih (1 to eiii;;ai4(' the .illenlion of the i onummits al 
laii^e, nolw ithslantliiii^ ils L;et'iera! j'eispii u'il\ ol 
iiid^mejii 111 r(‘L;.iid to mdesi ri.d t iderj)Mse. It 
eas poinU'd out in these < ohinius in S<-ptt'mher, 
i< r.h, that th( 11 ill onal s| ( a as of solid 1 et 1 \\ ei e 
I s (loni inexluiusl ihle, and lhal (lit \ \\<'m hciii^ 
ei plelr’d willi Ktkhss prodit;aht V, \\h)h\ simiih 
luKTHish, anotlK-r souite of ener^}, \i/. w.tler 
l'o\^’er, r(‘ad) to hand and onU awaiting de^Hop- 
tneiil, was hemp allowed to run la \\ast(‘. In- 
' nlably, sooner or later, the Aaln*,' of this nafmal 
''Upply ol enei^N would he ])ound to demonslratt' 
iisel), hut mcanwhih' no spendthrift eoiild he mote 
mdiftcrent to the scjunndr'rinL; ot his ])atrimon\ 
dian the averaj^c (Uti/en to the loss of this iorm ol 
his countrv’s wealth. .Mllaiueth hv no means so 
Well endowaal as some r)th('r countries, it is esti- 
mated that (jreat Britain has a potentiallv nlilis- 
al)le amount of water powi'r of more than a million 
h.orse-povvcr. Less than a tenth of it is ai tualK 
d(Wf‘loj)ed. This means that some nine hundred 
ihousaiid hr)rse-j>r)w er is bem^^ dissipated, minute 
by miuule - tlu' e(|ui\'?.l( jit of the eonsumjition ol 
Ht least four to h\e million tons of eoal per annum. 

Jt is true that the report bedme us stalls that, 
aS* reganls the L’nited Kingdom, “mtive in\esti- 
gations are being made and dermilc steps takim 
by the ComiTiittee appoinlccj hy the Board of 
YBI,. , 


rade. And we are, of (•(nii'^e, ,'iw'hre lliat 
Iwdtogi .ijibieal in\ esiigalions rirpiiu' lime, often 
a MIX io ig tmif, 1 strndmg i')\ ^ r jai lodv of veai'S 
w lu( h imiy well run tr’> lw»iU\ or e\en moic. 
iliiialoK' \\i h.i\(“ no wisli lo mduLo' m pry 
mat me I III H o in, bu! w e .i i (' bon nd i o 1 1 in 1 1 k ilia t 
ihe oiiK e\ idi Mi 1' w hi< h ha^ -o In bi (M .iddiKf’d 
ol delimie piojisls m \ u \x lets beiui |hi dl-lifucd 
aunoum I nu'nl o 1 tlu‘ Simuu b.iii.ige !ieme a 

Ik mi ol Mudi lumendoiis m.igmiiidt, louialed 
on rhit.i so in.idi'ijn.ile, that iIm' jiublie n In n‘d jioinl 
blanlv lo h.i\( .iinibmg to do wilb il 

In llie pieseni notice we i online oui oboi-va- 
lions to llie subjec t-matt<T ol (be ttiioil, and its 
loiiilien Images demonstrate in tlie most pointed 
wax IIk' dispaiiu existing betw'er n (be steps tak< n 
in llie I'nitrd Kingdom and those in ol lier M'oim- 
tries foi lh(' de\ elo|)m('nt ol miliiral souo'es o< 
WTitei powir, I. el us exliai't thi* following table 
< oinparmg tlu' summai is< rl ligures ol tlie li\ draulie 
pow <•! ol I lie u orld : - 

! 'Mi oi( uie “f 

iiilci hi'f ' ji'uOi it\ til.4l)lfl 

^ Jt. \\r'i ;tt 

» \ V I 1 iM.' I >. S < l-,M .1 

Ifui'ip'’ ((.'•iiiiain 

Hah , I l.iihl 

Spam, s w ( «I (■ II , 

\us| r la- H iiima i \ 

1' ) aiK <•, and Noi 

ua\) I -'I, - i.So 

( ’in t''d St u ' > . ^ ' Ml ICI ( 1 . K) ,MM MOM '(I ^ 

r.nteh J.l'npiia ommmmmmm ..mommmm n 

d 1 k‘ ('om[)arison is iml.ix mirable < nonglt, liut 
the case ot (be British bmpiie br^omis much 
j w Ol se if w i' exMpt ( .auada, wlune aboiil y_’ [icr 
I < eul ol i 1 k‘ Brili-'h tolal is drweloprd. KeiKin- 
! stitutmg the lal)k‘, with ibe rnited Males and 
' Canada lomlh im hided m Xoilli Amerua, wc 

Li,:-- 

I I'OM Ut 

! iioii .'iiu ii'/i • )> 

' \\ i;l ilil'- 1 >' M '' |in'‘-<'nt 

, ill V I'lJX^I. 

i KniojK- I, S, lyiMOM OSO 

\<i!lll XnU-iKa , 1 ) SOM,M<). > .S.Mm^.omm lyj 

1 >1 ihsh lanjnn c 

n pt Canada) ji.jMiiOMn (.<>'), non l-y 

It IS seaiieK a matter lor wondcu' that tin* C'om- 
miltr{*\ (oimmuit is th<il “the figures altoicl s 1 i ik- 
ing cMdem e of the ridative scrape lor devrlopuunl 
through the I'.mpiie.” d'iie (k>mmilt<e add'-- - 

‘‘'raking the I'.mpin' as a vxhole, no .iltemjit is 
Ixung marie h) asr'ertain tlu' (ot.il ksoiiims. to 
s(‘(uie any umlonnitx in methods <d m\ <‘sl igation 
and leeording of data, to eniour.igr ‘uk li imesti- 
g ilams as are being mado, oi to < ol]< ( i the m- 
loiinalion as it b(K omes axaiial)l<' at a < eiitral 
buieau. At present not (vn.i an ajiprox imatelv 
complefte iminlory exists, mueb h ss the prat Beal 
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and LOiTimcroial information that vvr/uU) assi‘^t 
dc vadopnn nt ol tll!^ inip‘»rt.int national n soiir* 

d'hr rnpnrt contains a suinmarv (>l the Iniorma- 
tlon \\hi(h, siiw f' till- issue ol the c.nhhr reports, 
ha*^ eoinc (o )iaiul re sjxs tipe^ ] luha, ( < \ Ion, British 
I'h'tsi Afina, Ih'ilish t'lUiana, \('u ‘soiilli Wales, 
and \h( toi la. 1 he inhirniati.)?!, t]ionij;li scr\ a < ahlc. 
IS fif tin s(, oiliest < h.ir.H n r, .mil riu ri h, toie hes 
the Innj^e ol the su)i]( i 1 

'Die (dinnnlhi then <illu(!< s t.* the putjroscd 
Jmpe'nal \V al« i- (‘o\w i Boaid and makes su^r^ts- 
tiuns as to tin puiu ip.d ohjiMs l()r wliuli vu( li a 
board wonhl la* lorined 'Die lollowinj^ (on- 
ehisions ar e ai rcv ( d at ; — 

A. - I hat, in \ K H' of th< immetis(' ualer-power 
rosoiir<a s kmoen to i Mst m the Lmpire aiaJ of 
their c onnnei I lal \ .diic, it ls of ur^^'ent importanee 
that ade(niat< nn asures should be takini to j)ro- 
mote*! he de\ ( lopment of llu'se resourtes. 

B. - 'Dial, in many ])arts ol the l{rn])Jie, it ts 
most (k'sirahle tliat r< I'onls of n\'< r-l1o\v should 
be instituted and niaiiit aitied il they are‘ to (on- 
sfitnte a sale ( oinnn reinl basis for ])o\\er desrlop- 
ment. 

C. 1 hat tlu' (Teallon ol an lmperi<d Water- 
Power Board, \vitli extensixe pouers to (xarrx out 
a CorTipn lamsiv (' poliev for si imulatirpcT, eo-<>rdin- 
atin^, and, where neeessarx, asslstint;- sueli 
dexelopnunt ihion^hont the ['m])lre, is net'ded. 

I).- 'That a threat ini[K‘tus would be ^i\en to 
the in\ ('stij^ at ion of walei- n sources in the 
Dominions an<l 1 )e pendeiK'ies, h\ the creation of 
sui'li a rentral hoaid to assist and to rct'ord sui'h 
information lor the assistant i‘ of commercial 
investors. 

-'1 hat the t>fieal(T uniformitx of methods rd 
in\ esti^-al ion and uaordinq' to b(' secured l)v such 
a board would nna h intTCase the ('(>mmerei.il \alue 
of t)H‘ iptorinalion 

r. I hat an Impeiial W’at< r-l^ow er Conference 
he com till'd in f.ondon, if feasible, at an earb 
dale Die (( annul let' understands that a proposal 
has 1)( en math to hold siieli a eonft:ren<'t', and 
that this Ims Iteen ('oidialh receixed bv lh(‘ rt'prt'- 
sentrdixis of thosi' of tire oiitlxin;^- portions of tin- 
hjnjno whiili are most dlr»‘< tlx’ eoncerned Such 
a confeieiue would otter the opporluultx of dis- 
cussiiio initteis of pohex’, administration, uni- 
'' f()rmlt\ ol inx estimation and record, in rtinut'et'o* 
with xxatra pox\ < r tlex elopnu'ut , and could not fail 
to bax t a US' fill ( if( 1 t on such dex elopment. 

'I'he jirtiposal l<w an Imjierial W at('r-P<n\ cr 
Confert'nt e to he la id at an earlx date is particn- 
larlv xxDtoine, and we trust that it will he 
adcqualt'lx suppnrtt'd. J he llnu' is rcrtainlv ripe 
for a ^.^atherinm of this kind, and it is to be hoped 
that it vxill serxe to kindle practical interest in a 
Stiliject of the mo.st xilal miportanee to the indus- 
trial development of the Btnpire. ^ 
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We cannot conehidt^ without expressing, t 
great indebtedness of the seK'nllllc ctjmmunity , 
the Cominitltt' for its painstaking researcln 
and es[)tu<dly to its piu'i'metic set rt'lary, Pro 
A fl. (iibson, who lias admliahly collated ai 
summarised tin mati'iial Ininished to the Con, 
miltt'c and, l)v Ins unlinnm tllorls, has rendert ' 
jiossihlc the [iresentalioa of the thri'c snct'essu 
rt p( irts 

The Denomination “Chemist.” 

B KI'I ibll Dn'inists are plat t'd in (ho anomalous 
])osifion, not oecupH'd by their brethren in 
other tix'dised (ounlries, ol sliarinm iheir denom 
illation xxitli [iiMi (iiioners of a difUrcnl < raft 
namelv, jiharmaex It is, in tatt, onlx hv (ourtes\ 
of the I’harinat LUtit'al Soi let) that thex t all them- 
.M Ives (hemists, be<MUse, unless they hold a quail- 
fit'ation trtim that both, thev art not lej^alK en- 
(itk'd to do so Die Bh.irmai \ Acts Aniondment 
Bill, It'. 1(1 tor tlu' first iimt* in tfic House of Com- 
mons on \ox ember 3 , aims at eorrcctin^ this error 
in <)( ( up.il lonal nomciu lalurt' bx' conli rnng on th’*'- 
liistitulc of Clu'inistrx alont* the authority to 
dt'signate aiix pt'rson .a “('hemist,” simiillani'oush 
giving to the Sock tx of Pliarmai x' and Diug Stort* 
Ih'oprittors ot Cre.u Britain poxver to placi' 
[K'fsons on the pharmaceiil K<d register 

It Is gi'catlx to he hoj)t tl ih.d this, or somt' 
similar mtsasiire, max find its xxax' on to tlie Stalult' 
Book, d'he disahihlx it s(*i ks to reilioxe ha.s long 
ht't'n tlie souo't' of int onx t'niciu'e and xt'xation to 
t'hemists, hut prior to the xvar it might have been 
claimed lhai I lie mat In xx.is a domestic one and 
did ntd allt't t the puhlii' xxclt.ire. Xuxy, lioxxever, 
it is more than excr important that tlic public 
slumld !)(' assj^tcii in rt'ahslng the* \i(,il necessity 
of chcmistix’, in common with other branches ol 
science, for n.iiional w ell-hi ing and progress. Part 
ol the igiH)raiue whu h prcxails in the public mind 
comerning clu'mistix may he Iratt'd to the nominal 
association <d tlu‘ subji'i t xxuh pharmaev, an asso- 
ciation Irom whic h pliarmacists themsclxes do npl 
derive any btnefit, and winch lias led ttiom to , 
adopt a xariftx of seh-tith-s, including “ca.^b p 
chemist,” “stores chemist,” And “ (.'onlinontal 
clumist.” Indeed, it ma\ be argued that {iharm^r- ' 
cists also liaxe sulfercd from this confusion, 
t'ausc iht' daily tVess, in desp.nr of explaining thC-* 
ptxsiiion to the public, commonlx refers to chemi|lRs 
as ” scientific' chemists,” thereby implying that 
pharmacists are not scientilic, and thus 
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undeserved smr on an honourable and uset’ul call- 
ing. 

Jt is Cjuiu* rational that manv pliarnuaKts sliould 
exhibit rchu'taru'c to pari \vith a title whnh thex 
have Ie^a)]\ held since the Ad ot and one 

halloued l)y tlie t<i('t that some ot tin* earU 
‘diennsls for example, Sdieeie were praetisint^ 
pharma' ists. In th(' course of \(‘ais, houe\(i, 
and follow in|^" the recessar\ elassifK ation ol inmi- 
meiahle ('h(*mjeal ohsor\ at ions in a dislnuLhiaia h 
of m lontihu' knowledge, the extension ol ilu'inistrv 
has passed almost entirely from pliai maeist s, uho 
an thus desit>nated bv a misnonKT. It is the 
p’itp'osc' of tlu' l^harmaes Aets Anundment Hill to 
uunilv this irrepnlant\ as trom tin fns», d.j\ ol 
famiaiN, i<}25. 

In view of the laudable ohjia t ol tlu' Ihll and 
the support whieli tlie pritulple at liaisl might 
he expiated to rueue Iroin ('laanists, p dilli- 
' lilt to nn(!ersi<in^ the ai tion of the promoters in 
holding theinsdves aloof from the Institute ol 
riuniistrN, and not (\en consulting tlie I'mimil ol 
that l)od\. C'onse(|iie:it oii this omission, the 
"tiicial attitude' ol tiie Institute has now been set 
lorth in a letter Irom the lagi-trar to the pro- 
moters statini^ that the coimeil wemld welcome 
.inv legislation tending to rrmoxe the jiresent lon- 
fnsifm, w hich it dejiloia s ; hut it dissociates 
itself Irom the sn^^estion that it should 
he lepresenlrd on the central eoum il, whieh, as 
i^roposed m the Hill, \\ou](l hi* concerned with the 
h: armaccutical register, i'his altitude will he 
appro\'cd alik'e hv plnirmaeists and bv chemists, 
Tor tlu latter liaM* not the slightest 'claim to jiar- 
ta''ij>at( in thi' rc^istiation of |,)liai ma< ist s, ; 
'hernists have luwcr sugi^csted, or e\en loiilcni- 
plated, an action wliii'h pharmacists insiiliahh 
wcaild resent as an inter h 1 1 ru c with tin ir own 

buH tions. 

Echinoderm Larvse and their Bearing on 
Classification. 

ShiJios (if ihr l)cvch)pmcni uud Taj^vaJ h'tiruis of 
^cJimodcniis. Hy Dr. Th, Mortensen. I’j). iv j 
pi<Hes, (CopenhajLten : (}. Iw C. (iad, 
Ma\, i()2i.) 2I. 2S. 

T he (Uwelopment of Iwhinodenus tixmi the 
egg presents one of tlie most striking ol 
life processes known to ns. 'I'he changes througli 
U’jbtch the indi\ idnal passes are even more remark- 
uMe than those aeeompan\ing the more familiar 
nietamorphosis of a caterpillar into a butlertly. 

9 trce-!iWlmiiij(ig 


larva ol ^)ikiteral structure, aclapliad' 
e.ises for ^clagit life; within this larva iJt 

graduallN loimed a 1 kh 1 \ with ladial sirueture attd 
sj'M lal oigMiis, whuh, liemg st i lue from the 
luma, giU)Ws into the adnh si,i-mrhin, starfish, 
<'iinouI, 01 holMihunun <111 adult lunK fi ee-llOiil,t> 
mg and geiui.illv uhiding m one plate. It 
almitst as though thrie were an alUnuitirat bf 
guuaalions, a'^ though the lai\a boic (hr \owng 
t-ihinodcini as a inotlui heais a < hPd . and ihi? 
idea, though not hmHv jiislit'ied, is loiiihly re-* 
('ailed hy Di. Moi t( iisciPn aei'ounl ol an opliiurid 
larwi, whuh, .dter dropping' the young brittle- 
star, ])i(R'ccds to I e('(>nsii{ute its own body, and 
eonliniies life .is an independent individual. Dr. 
Moiteusi'ii (\(n 'suggests, r.illicr .ludai ioiislv, tliat 
it ma\ repeat the melamorphosiv. 

It is witli th()s(^ larwm tliat ao' adapU'd to a 
pebigie lile that Di Mortensen is mainly eC)n- 
('criual I In .idaptalion (onsisjs l.irgi’lv in the 
de\ el()j>ment of long r<Hl-hki‘ piO(<ss(‘s, gencTallv 
known .IS aims, althongli tluy )ia\( ludlimg* to do 
with an\ sIhm lines so < ailed m adult ei hinoderms, 

I ht sc pirn ( sses s( i \ e as balaiuiis and *nd the 
notation ot tlie (m\ vi eat lire In only a bwv foims, 
lu.wevir, do the skeli lal nnls support any paddlet- 
shajx. d ( xp.ueaon ot the soil tissues, .ind in only 
<aie, lure liist made known fw Di. \foi ti'OSen, 
(an th(\ he mo\ed hke o.ii's hy means of sp(“eial 

musi'h s. 

I he absolute' disliiu tion hetwien the larva and 
the adult, ( oinhiiu d with the dillereiu*' of lialiitats 
and llu‘ diOii ull\' o( 1, using all the stages In an 
a(ju.'unini, h.is long hinde'red the attempt to assign^ 
tlu* va I lous l.ir\ a* to lh( ii i espci 1 1 \ e s])e<'ies. d hcy 
have*, tfu !'( lore, bu piailieal toineniemc, been 
( kissilH d and named on an mdi ju nde nl system. 
In tlie piescul woilv Dr. .Mort< nscii 's < hiel aim 
has be< n to deiade lunv lar this 1 lassilieatidn 
agues wilh that <d the .idiilts, or, to put the 
matter in anotlur w.i>, how lar the ditierences 
and i'('s<’mb!/Ui( es ot the lar\ a' thiow light oil tHo 
allimties ol llic .leliilt gcmia aud spe< (v PiTvi- 
taish the jielagn lar\:e ol .ihout seventy vaiious' 
eehinoderms ha(l been uknlilied, and f^r. Morten- 
sen here di'se nlies the de v eloimTent of lUty-five 
foims jireviously nnkm.wn. the d.ila, therefore, 
tlioiigfi relati\ei\ V erv )ew, aie enough to wair,mt 
a dise ussjori of the problem. 

In so manv mslanees e)o t}u“ lama- eit e losedv 
related spee'ies resemble earn another, so olten do 
the' larvie e>l .allied genera agree m imjioit.ant ehar- 
ae ters, so distinet ,ai(* the* larval loinis (►f the 
s(;\(*ral orders no less than ol the* elassi s, rh<U: Dr, 
Mortensen is justified m his e oiuiiision that simi- 
larity of larval striu'tuie imjilies tJu* relationship 
of lhf5 respective adults. The eumwrse proposi- 
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tion, that lorins with csst^rittally clilleavnt !arv;t! 
arc not nearly rt'latcd even when thclc some 
r<,sciiil)Iaii( e Iwlwfca the adults, nia\ !»‘ad to dis- 
pute uluai applied to partuular ( ases^ Hut the 

eOfU'Iuvmn < ,iri h( tested })\ of Ik r t ha i a<'f * rs hor 

iristaii's , a ^I< fllt< rr aia an s( .i-urr Inn, S/>//u<oa- 
(lihtU'i t j 1 1 ii!>t i I , appioailus St I oriu \ !(m en 1 1 o1 ns 
in eerlain lea) ui lo w ha h Ino e h d I )i II L Cl irh 
t<* r(‘lei It to that nu-. Its la}\a, hov.evet, i-. 
lound In a^ne with those oi th< In \ op- a u -,t id;e, 
VKit Wilh those ol St 1 on^\ li s ent I el Us A lairh 
^<mk 1 l( st IS allordtd h\ the nnnute stiia lines ol 
the pedn < 11a 1 la , and tlusi ( onhrm the ioikIussmi 
drav\n from tin laiva^ Mlhont^h a\ e ha\(' as set 
only landom ennples ol lai\a* Inan the thousamls 
^)f Ih'int^ ]' ( hinoder 1)1 spt ( i< s, still ohserx <i(ion, st> 
far as it has ^one, does tnda al(' that heie is new 
and vahi.ihle eeidna <* of alhnits 

In dll n I im.^ at I en I ion 1 o 1 lus e\ idem as \\ hen 
he deinonsti all (I tin* impotianee of the miiao- 
sropii (haiKteis of spiiU's and pedieeilarne, I)i. 
Moitrnsen has pio\ided the syslemafisf with a 
new nnlhod. It is unfoitunati' that neillur ol 
th('se tests (an (sa\i‘ in somi' (X'lptional spi'i i- 
nteiis) hi apj)Iied to lossils. 1 h(‘\ ( anuol oppose 
the pal.'vonloIoL; i( al ari^nnieiil, hut the\ i annol 
assist It. we I an onl\ sa\ that, lor f^^aiealoi^ii al 
tiers based on the (w idi m e ol dead .anii'slors to 
ho forfeit, tile aiianuieiiKiU ol tin n ultimate |i\- 
must .iiiord.with tin e\ idem e of tlieii 
lars ti" and oi lluii ana(ont\ ^enei.dl\ In so lai 
as the inelliods an* smiiid, then' i .m hi* no eonllif l 
betvsein them 1 he unsound mi t hod is that w Im h 
relies on onI\ one or two i hara. ters and m .uldi- 
liOn l(>o ol I ( n n^noiis their historieal de\ elopimml . 

I he i,;M.itei wen^hl should alwa\s he athahed 
to th(' oMm (haiailiM WIku p<ila*onlolo^ \ can- 
not tell us dneitlN w Im h tins is, we m.i\ assume 
that f.haiaiti’is h ss lika 1 \ to have been modilied 
hy ehaui^^fs m tin enviionment art' the older, 
lhat i)iini iple IS, one sn])poses, ronsnonslv or sub-, 
consiioiisiv the basis o( tbi' il]-e\pi esstal statement 
lhat atialomiea! < h.ii ai tin's ” ,ua* nioie itnpoi - 
tant than ixteinal i li.u ai te rs. The nm rosi'opic' 
stiiHtiiie ol a miniile sf)ine is, whtnliei ‘‘ anatomi- 
‘x nol, sill b a persisOml eh. nailer Simi- 

latlv, pela^K laiva', living in an environment 
lialinallv siibjei I to little t haiii^e, must llu rnselves 
rermnin Ion- urn han-ed, and should ihendore 
yif'ld evidenie of allmitv moi e readilv’ than <lo the 
later Stages in thin vaiied and variable ^nrround- 
iniys. 

It Would be w I ai isonie to la pc at hi re the nnmer- 
ons pailiMilai com hisious w Im h Dr. Mmtensen 
bases or\ the o'siinblame of the laivio The 
IvehuioidfM Mild tin' most lesults ; om‘ ran rero^- 
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nise a distinct larval type, for each of the ord 
Spatan^aiidea, t.'Iypeastroidca, and, probab 
Diademoidea, anil b^r most of tlu' main faniilic.s 
the re-ular lahinoids. The classihcation of t 
Ophniroidea m. adnutttnil) , so unsat isl aclory th 
It lias not been possil>h> to ecvrielate thf' accepte 
lannlies with flefinile larval tvpes, Init for Ifi 
Asttioidfa this lias b( en tlone to some exteie 
1 he Iniva* of the J loliUlninans are not Wi‘l 
Ivnovvn, .md the CrinoicN have not vet furnished : 
single pt kij^ie larv a. 

h'orlnnately the shjdv of iIk' larva‘ opens u; 
nion m r.il questions, and nninv will wish ti 

know whether Dr. Mf^rtensen has an)thin^ to sa 
on th(' interrelations of the (lasses or on th 
orif^in ol life lo lnnoderms as a whole, lie point 
out that the Hrarhiolana larva of starlishes vvitl 
its sm kin^ disL, bi lne lound only among' the mori 
spec ialised loi'ins, must itsi'lf be a kate develop 
ment, so that the sneker I'annot bt.* liomologom 
with th(‘ stalk ol the C'nnnids. ,Nf)ne the less Dr 
.XIorteuscMi e\j)iess(*s his “ perfei t agiaainont' 
will) the theorv whii'li derivu’s all Iv hinodermi 
fiom .1 sim})l«‘, ]>i!al(‘rallv svmmetrical creature- 
the Dipleunila - now n presented by the earlies 
larval sta-i' in (‘ai'h t'lass, and winch explains tht 
Iivc-i<i\ed syminetiy and llu' torsion of the ire 
l( rrial oi -ans as diu' to the lix.ation of tlu 
Dipiemnla and its I'liangi' into a sessile atiirna 
witl) n|)w.iKliv diii'ited moiilh and vent. Seeing 
inat tlio theorv was published in iqoo, it mav Im 
hi 1(1 to liave, attained its rnajoritv. 1 he lat('r 
tlu'oiK's ol Sinu'uth, .\. 11 . (dark, and J. Id V. 
Hoas .ire trcalefl by Dr. Moitensen with some- 
thing as near^to ('ontempl as this eourltous waiter 
e\(‘r permits hinisell. Hut as to the origin of the 
I)ipl( inula, i)r. Moitensen will express no posi- 
tive' oj)mion. lie sees no ('onneetion with the 
Cieli'iUcM <1. ('ertainly the transition was not 
diieit, .IS Ho. IS suggests; but a possible series of 
intei nu di.ilt' stages was sketc hed hy tJie writer 
oi the arliele “ F.rhinodemi.i ” in thi' “ Kncyclo- 
p.cdia Britannii a,'* lulitif>ns X, and XI. (1902, 
.\n artieli' .tlways overlooked hy writers out- 
side Creat Hntain, 

(.)ther matters ol general interest, such as geo- 
giaphieal distribution or the induenee of tempera- 
ture, must he left fern those who an* wise emough 
fo look for themselves at this cleaily written, 
admirai)l\ illustrated, and well produced acrount 
(jf a long sc tie's ol dlificult (observations. In these 
hard times we arc* more than usually indebted tci 
the* C'arlsbi'rg^ Fund, which has rendered possible 
the jorejoaratlon and the publication of Dr. Mpr- 
lensen’s richly suggestive studies. 

F. A. 
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Electrotechnical Theory. 

1 ) 77i.' Theory of the huluthon ( oil. li\ IVol 
K. ra\lor'jDt\e?>. l‘p. ,^i r 2 i 7 . (Londo?) : Sir 
‘ L Pilman .iful Sons, Ltd., i(-)2i ) 1 -m (></ lut 

' j) 'I he 1 heory of Dirctl-i urreni J)\ndmo\ inul 
^ Motors. B) John Case. l^p. xin ! ny). (Cam* 

' bridge: W’. Hidter and Sons, Lid., 

^ ly<. net. 

Kn^ioeerDii^ TJectruiiy. B\ I’rof. R. C». 
Hudson. I’p. \ ni + i(/3. (N e\v \ ork ; Jnlin \\'ile\ 

' and Sons, Inc.; London: Chapman and 11 i.i 
Ltd , lOJu.) 135. (nl. net. 

(i) A L’l'llOLtiH It IS m()r<' than ninel\ \ears 
l\ uj^(j since h'arada) made the' firsi in- 
due tion coil, \et it IS onh (]nite rec'entl) that a 
sat»sfa('tor\ working thc'or s ol it has hccM e\ ul\ c'd. 
Ilie problem Is one of < ( msiderable c'ommen lal 
impoitarue, lor induction coils <Mnd maj^netos aie 
w idel\ used for i^i’ iiition purposes in ^as and 
petrol (Mi^nnes as well as for X-ra\ work and 
radio-communuaticm I'rof. '1 a\ lor- joiu's has 
made a sjan'ial stud\ of the problem, and the 
theoretical residts deducted (rom lus oscillation 
transioimer tlu'or) arc* in pood apreemc'nt with 
cNpenment. 

1’hc principal Inpotbesis lu* makc's that alter 
the intenuption of the primar^ c'urrc'iU the s\ slc-m 
acts like an oscillation tran'-Uu mer. lire ('uircnls 
in both the ])rimar\ and secmidarA' c'ircints act like 
s\stcms witb two decrees ol jrecdom. 1 he- wave* 
ol current in c'.ic h circuit bas two osc'il1atoi\ c 0111 - 
ponents whicb ha\c‘ in pc*neral dillerent fre - 
fjiiencics and ditlerc'nt dampmp- (actors. d he \ 
some-times also base' dilferc'nt initial amplitudes. 

d he- author’s nu-thod ol trc-atmenl is similar 
'to that adopted by Drude-. As the* \aluc- oi the 
c'urrc nt in the secondaiv at an\ instant \arins 
alonp the- Ic'npth ol the wire*, and as u is j^rac 
ticall) impossible* to disc-ns', dis(nbute-d mutual 
indue.'tance, the author supposes that the re is a 
“ mill Lial cocllicient ’’ betwe-en the- [irimarx anti the* 
secondaiv, and a elil'tcrent “mutual cocHu lent “ 
betwe'en the seeondarv and the j)rim<n'\. He is 
also forced ttj snj^pose* that the dist 1 ibutc-d cajja- 
city ol the coils can lx* imitated bv lot aliscd e.on- 
densers placed across their terminals. Malsdnp 
these a>sump1ions he has to find tfie roots ol an 
alp^ethraical ecjiiation of tlie fourth deprc'e in order 
to st)lve his difle-rential equaticuis. U is sliow n 
that in certain e'ases the solution can Ijc simpli- 
fied ce^nsiderabh . 

This theory shows how to calculate approxi- 
ttiately the .size of the primary condenser of an 
induction; coil in order to get the greatest differ- 
ence of the secondary termih^y 

while the e^perin^ats « ^ho W' that the v 
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j (ormuke obtained h\ neglecting the resistances 
I ol the (Oils ate* a bel[) in piactual work. Very 
j mlercsiing pliotograjihs ol ibe w.i\e' loim of the 
si-< (uulai \ jxUfiitial .lie diown, .nui usrful dis- 
laissions ol the puiblcms ol the 1 C'ki i oil and the 
lugh-tc-nsion magiu'lo aic* gi\fn We can recom- 
mriid this book to icsc.ircb workc is. 

(.?) Ibis book will prove’ \ci\ u^ilul to students 
wbc* art reading lor a dc'gree m engineering 
St umce . Iheaiilhoi dcvc’lops m a vetv 1 nlcllig‘il)le 
w<iy llu* tbetuv undcrivmg the design, ojicralion, 
and testing ol diree I t ui ic'nt m.icbiiiti v He dis* 
ciisst's the dvnamo as a mat lune lor <t>n\ertlng 
mei bamcal into elcctiical cne*ig\, and the- motor 
as a machine U)r doing the lewc'ist* opeiation. 
Ibe use ol dll e-et-eni I enl motors m tiaction 
svsie-ms is also dist'usscd, and ibe-ie is a eJiapUr 
on boosieis and mull ipie*-w n e s\si(ins A special 
feature of tfie liook is the latgc* niimlKi ol engm- 
ectmg jiroblems given, man\ ol wlmb have beem 
take’ll Irom reeenl umversitv examination paper.s. 
It would b.ivc been an imjii ov ('luenl if the- aubWtTS 
to all ol llie‘m had been given. 

\\’be*n dise'ussin^ the lualing and < oolmg ol 
elvnamos tlic author regards the heat dnstpiili-d : 
being m.iinlv due* to ladiation. \s a matter ol 
lat t, the gicat Imlk ol the- lu-at dissipated is ejuc 
(o lb< rmal (onveetmu Ibis is the leason why 
It IS custom. tty to make ventilating diK Is so as 
to se( lire* .1 good eirculalK-in ol air, the (onvcc'lion 
iiKit.ising as the s(|U.irc* root ol the velocity of 
the air current. W'e noticej that llit* antbor adopts 
the induel lon-l ac lor mclbod nt disi ussiug the 
motor problem .1 method lii^t goen by l.ariKS 
Wilson many ve.iis ago. It seems ji.n lu ularls 
belplul wlun clist ussing nnmciic.il ex.nnplcs, A 
\er\ neat gra|)bital melbtxi ol olilaimng the losses 
in a m.K him* b> letting it slow down and getting 
.111 .ingul.ir veloutv time eurve b\ me, ms ol a 
t.e bometc r is also given, aiul llu geomelri(‘al 
tkila fouiitl horn it give ibt' ief|nired < onstanliiA 
W’e have loimd little* to eriluise m the book. 
In the stale’iue nl ot I ar.ida' A kiw given on p. i 
It should be* statc'el tb.it the induct'd IviM.hk is 
due to the* rale .'it wbieb the Ilux ol indue'tion 
(noi the uumlier eil lines ol lore’e ) linlsccl with the 
eircuit is alt<‘img: the e eanplcte bunuila (il), 
p. 10, foi tfie sell-imluctani e* of a [lair e)l parallel 
wires is not re)rrcet, for the* se< eiiid term sliould fie 
1, and nol 2. dberc is a mistake also in the 
nnme'ric.il w 01 king out of the- e xamjile* .it llu: top 
e)f p. 11. 

(3) Junior students m tee bnu al ceillt-ge s e an be 
rece>mmcnded to study fbof. lludsein’s text-book. 
It cat! also be commended to the notice ol 
ejigineers who desire to revise their knowledge 
, Qf"! the, jpjfincipJ^s electrical engineering 
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is based. The principles arc clearly and concisely 
stated, the author’s aim bein^'- to develop the 
reasoning power of the studefU, and not merely to 
give him disconnected laels. 

The junior student who has no teacher will 
probably find man> ddlicullies in the book. Ihe 
tv\o-\vattmetcr method of measuring powi*r in 
three-phasf' cm.uits is given so camcistdv that we 
doubt whether anv' reader who ( onus across it 
for the first time will l)e alik* to fi^llovv ilu‘ reason- 
ing. We think also that it is a pity Kelvin’s law foi 
the maximum elh< ieru y of power transmission 
lines is nurd)' stated; a proof could have been 
given in two or three lines. 

The author has ad(jj)ted tlie recomnuuidation t)f 
the International Ivlectra'a! Commission, and ('alls 
the ui^il lub(' of luductiijn the Maxvv(dl. He, 
lujwever, calls the unit ol magnetic Ilux d(. nsltv 
— j.e. a Maxwell pei square ( (Mitimelrc - the 
Ciauss. The recommendat luu of the l.K.C, is 
that the unit of magiu^tu' force be (.ailed tlu* 
(jiiuss. Magnetic foue is not mentioned at <(11, 
and up to <i (crtain point the author seems to get 
on very well wit! out it. His defmition, however, of 
permeability as the ratio of the magnetic tlux at 
a point in the medium to the magnetic flux at 
the same ]3()int if an mfinilcsimal portion ol the 
medium at (Ih' point wire reiitoved and air sub- 
stituted is ojx'u to ('I iticism. 

'rcaclu rs lind it diUK ult to give a satisf.ulorv 
detinition of tfu' (apaeitv or, as the Ameraans 
call it, the ('.qiai'itaiK'e of <i I'ondenser. In this 
hook It is defined hv means ol tlie (.barging 
current fcjr a given sine-sha[)('d wave (.if potfuUial 
differeni'e applnal to its ek(_tro(]es, and this g<'ts 
over many dilliculties. Metvnrv are rectifiers, 
which can often adv antageoiish replace rolarv - 
or, as the .\nu*r i(.ans ( all them, sy lu hronous - 
('onverters rt'ceive a ( hapter to themselvt s, 'Ihe 
book ('oneliides with <( large number ot photo- 
graphic repi oductions ol the latest types of elec- 
trical machinciv and apjtaratus, .Some of these, 
howtwer r.g. tfu* ek'cl rolv ti(' lightning arrester - 
are not desciibed in the text. A. R. 

British Scientific and Technical Books. 

T C’a/iih<g//c of IhHisJi Scit’Tftilic (111(1 rccJinicdl 
Books ('ovcrifi}^ crerv Ihuiiu’h </f Sci('nco and 
Ti'chno((>^^\’ , (\irefiilfy ( lawificd and Indo.xeJ. 
Prepared by a Conuniltee of tiie Hiitish Science 
Guild. Pp- Nviii-fj;(). (London: British 
Scioiu'c (iuild, o John Street, Adelphl, W'.C.J, 
iqii.) lOA. net. 

I T would be dilVieult to discover many readers of 
Xayuhi? who woul<f*^r>ot be interested in the 
pre sent volume, and would 
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addition to their libraries. Hithertj the infortu - 

tion within its covers has been obtained onjy 1 , 

the wearisome perusal of some 120 publisher ' 

lists, with their v arying^^ methods of classilicatioi, 

The volume is a result of a desire of the Brilisi' 
Scienec (iuild to nuake a complete record of scier 
tific and technical books, other than those lntende(’ 
for primary schools and elementary volumes re 
like n.iture, in the ('urrent lists ot publishers ii' 
the I'nited Kingdom. \o attempt at selection 
has been made l»y the Committee, and the present 
WTiter is of the opinion that this course is a wise 
one. Lhere <ire many works whi('h are condemned 
by one authority and yd are recommended by 
another, d he whole difference lies in the point of 
vision and the pur[)ose lor which the work is 
wanted. 'I'his luing so, it is far belter to place 
before the mciuirer a list i^f hooks on a given 
sLihje* t and Id him make his choi('e, knowings as 
lie profiablv (kx's his own requirement. If skilled 
advice bc' ne(ded, vuth siah a list at hand it Is 
prol):d)!(‘ iliat any i Xpert would be willing to give 
advi(.'(\ 

The t'ntries are arranged in siibjtx ( order in a 
('kissifu'ation devised to l>e siii'h that, so f.ar as 
|)ra( ti(\d)le, relate'd suhjei'ts are pk'U'ed near to 
one anotiier, the lilies under each head or sub* 
head iieing arranged alphaheth'allv ae cording to 
authors' namts. 

If tfk're IS anv doubt as to the particular group 
or groups in uhK'li a subject would ai)pcar, a 
lefenuac to th(‘ .dphabet i(\d subject index at the 
end of the volume at oiK'e indie, itcs where it will 
Ix' found. I'his alphalidical subjec't index adds 
('onsiderahly to the vmIiic o( tlie work, ;is it is a 
guide to the contents, rather than a mere indica- 
tion of the titles, .ind It is cwiclent that miu h ('are 
has lieen taken in its ('ompilation. A verv com- 
plete alplubc'tic.d list ot authors, ( ollaborators, ^ 
and 1 r.uisl.itnrs is also iniluded. 

Th(‘ insi'rlion ol the dale of j^uhlic ation of 
nearly every item is an extremely useful feature. 
This information very seldom appe.ars in a pub- 
lisher’s ('atalogue, .md one is left In ignorance? 
as to whether a book is twenty years old, or the 
latest publication on the subject. 

Apart fiom the i)iirposc for whic h the work hkS , 
been produc ed, It ('onstilutes a valuable post-\Vf(r 
survey of the l^ritlsh resources in this field of, 
literature. With its aid some lacunm may b(.‘ dls- 
clost'cl which, it is hoped, British authors and 
piihlisher.s will he quick to fill. 

I'he trustworthiness of the volume has 
very thoroughly tested, and although some butti* 
dreds of items have been checked/ the revie^wer 
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considering- " the fluctuations in prict' 
birb have occurred during the la^t feu months, 
'he titles of one or two important works do not 
-ipear, but inquiry ellcjts the information ilial 
»hov aie out ot print, and thus do not come within 
^he s('opc of the book. \\ hat at first appears to 
-be an omission of the \aluahlo Reports on the 
'ihogress of .Applied kihemislr\, [nihlished hv ^he 
'Soei< t\ of Chemical Industry, is twidently due (<> 
the derision (hat the books iiuluded should 1)< 
obtainable thrcnigh booksellers m tht' usu.d w.i\. 
The reason for the im lusion ot a work on “ Sea- 
water Distillation ” under the heading nl (leneral 
;X'h(‘mistry is not quite e.isitr evplamed, but it is 
qirohably due to a mechaniral (not in sorting 
Suih slight hlemishi's do nirt, howe\er, dt‘lra( t 
Trom the \alue of the l)ool\, and consjdermi^ tlx' 
amount of tedious work whiili riu^si have been 
iiK'urred in its ('ompilalion, it is a mattei lor i on- 


1 tiou ol "MTteonomiea,” an .Aristoteflan \Wk uluch 
1 is not !)\ Aristoth', but attributiaj bv Ihf 
lator to a disDj>l<' who lived earlier than thift 
second I entmv tic. 1 he third work in the voliime 
is the treatise on the (onstilntion of \thens-, 
covered m a papvius in iS(ii. I lu' 1 ran. slat ion 
is that on^inallv made by .Sn h'ndencti. K<‘nNOn, 
l>nt now revised by him tiiul in patl 1 1 ennstructed 
Irom fragments sin«'e discov eri <1 

\\ lu n we re.ul \rist(;tle w (“ h.ni' in ket p ri"*- 
mindmej ourseKt n tli.it we live in a dilb rent wot Id, 
tor }k‘ s(‘ems ii) he dismissinj,^ alwavs our own 
modern problems. Il is dlllu ult to n alise that 
(jiiestioiis so vital (o Us wiTi' I'oiinnoiifihu'e in 
tiu* aiu ient w<M*ld, ,ind we art often tempted to 
e\< hum with tlu lli'hrevv jireacfier, “ 1 here is 
nolliing new uixler the sun." It must bi‘ ralher 
a sho('k to tfiose who have heard of '1 iTales of 
Miletus as the first ol the gre.it hue of Ionian 


i gratukition that so few ocmir 

Booksellers .md librarians would bi well advised 
- to iticlude a ciq^v amongst their works of every- 
day reference, as thev will hnd that it will savi' 
' them a greal deal of unnecess.irv labour. 

' The volinm; is well printed, and the binding 
; should stand ( onsiderable waair and tear. .\n 
unusual feature is that the end p.ipeis .ire vvholh 
relnfon-ed with a fine gau/e or “mull,” in .a 
manner wlucli should K lul to strengthen the 
binding very materially. 

I he British Si'ii'iK i' (liiild has [iruduced .a 
notable volume, and it is miu h to be hoped th.ai 
its sak' wall justifv (hi^ evjin ssid desire to issu<- 
an annual edition. k. \\'. Ci ii i-oki). 

The Statecraft of Ancient Greece. 

Ihc Ikorkv of Aristuilc. Translated into hingltsli 
under the edltor.ship of W’. 1). Ross. X’ol. lo, 
Poiitica, })\ B. Jowett; Occouonncd , bv 1 *.. .S. 
Forster; Ailienicfisnnn Ucspuiylii ii , b\ Sir 
Frt'cleric fl. Kenvon. (Unpaged.j (Oxford ; 
At the Clarendon Tress, Hjji.) 15s. net. 

T llJ'i new volume nl the Oxford .\ristotle will 
probably appeal to a widi r range of readers 
than any of the otliers, ))ecause it de.als with 
Statecraft, theories ol g-ov ernmiait, (‘conomus, 
and constitutions. The “ Politics " is no doubt the 
best kranvn of Aristotle's works outside the bodv 
of students who have had lo lead tlie treatise^ 
for university cour.ses. khls 'is m large part due 
to the splendid translation made by Jowett In 
^885. It i.s this translation which is reprinted in 
the present volume, revised and brought up to 
-da,t9 by Mr. AV. p, Ross, the editor of the seric.s, 
Wi^k it Mri, E,. S. Forster'^ 


n.itural jilnlosophers to be told that he once tn- 
Mciird himsi'll l)y inrnermg the olive presses. 
C'erlainlv the irmr.d Xristoilr draws is di'signed to 
show that tfie philosopher despises wealth, for he 
has the opporlim^tv of .uajiming great ri(‘he$ if 
lu* chooses to use iiis wisdom for a worldly end. 
llu* other story of (he man of Sieilv, picMimably 
a b. inker, wlio ust-cf tlu* moiuv dcjiosited with 
him to bn\ up (he iron-orc*, and made a profit for 
himsell ol mort* ifian joo per (cnt., b.'is a still 
mon* curious mor.ik d'bc man was expelled from 
Svr.u'iise .is a dangerous person who might get 
ton ri( h, but lu* was allowed to t.ikc his money 
willi him ! Aristotle’s mor.il is that the Stale 
would do well l(^ take e\am])le liom him. H\cn 
"tliji: (ireal Illusiijn " was exposed in tlu' ancient 
world, and jirodnccd, in oiu* mstaiua* at least, 
more eflci l than Mr. Norman Aiigcll ha.s pro* 
diued ill our gciu-r.ition. W’r .ire told that “ Eubu- 
lus, when Autophradates was going to besiege 
Atarn<*us, told lilm to I'onsidi r liow long the 
opeialion would take, and then lei'kon up the 
co.sl w hu h woulil be iiu urred in the time. ‘ Fot,’ 
said he, ‘ 1 .1111 willing for a smalk'r sum than 
lli.al to leave .Vtarneus at once.’ 1 hesi* w^ords of 
Fubiilus made an impression on .Autophradates, 
and he desisted Irom tlie siege.” 

H. \V. C. 

Our Bookshelf. 

The Outline of Science: A Plain Storv Simply 

'lolA. Ivdlled liv Prof. J. .\rthur I'liomson. 
Pp. iis-qo. (Condon: C. Ni'wnes, Ctd., n.d.) 

TV. 2d. net. 

Fko.vt its title this work (w hii li is to be completed 
in about twenty parts) claims no more than to 
give i\n of science.^. Astronomy occupies 
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tufutv-four pa^'t'.s {>f part 1 ; it is iioressariK 
trcatrri very siiniiiiarily, and itiik Ii ot the infornia 
tion is ^iven hv dia^raiiis J fns niaUe^ it ^-ssetilial 
that th(. sf shonld hr ae< urate and selt-t xplaiiatoi'N • 
I’ f)|)rn to the ( nti( isrii that it lads to 
show ihr f^nat dillertnees betuicu tlie intei- 
pianet.irv’ spai < s ; the orbits are 1 ej>r(‘s< ntt d as 
ecjuidistant , and Sa I urn jx norl is ^ i \ tai as t\\ eh e 
year'^. hi^. il Cjiiiti- fads to show iht‘ sun’s pie 
erninem ( i oinpared wilfi ihi jjlanets. The letter- 
press iindi r the poilrail of Prol. J. ('. Xdatns is 
disfijit^iired lis the '-ubst itution id \ej)lune for 
I’ranus as tlu' pei imbed ])lan(t. (> (the lota) 

solar echp'a* ol I<)itil is deseribed as beini; taken 
at (ireen w K h , instead ol Sobral, lira/d. On fi. j “i 
it is stated that “nnitual fnetion raises at Uaist a 
larg’c part ol tfu m (the meteors forniinp a <a>met) 
to whiti lieal ” I'his is fpiite improh.able, sin< e 
the nu-li'ors are Iraxi'llm;^^ on patallel paths with 
prar(i(*i!I\ efjnal xiloi'llies. In tlu' lari^e dia^^rain 
illustratini^ tlx sp( ( troseopi' the lunilnons bodv 
iijipeats h) b<' a star, smci' tlu‘ sk\ is darls and 
other staisare shown lioweve-r, no oh)ei t e\('epi 
the siin ( oiild tlirow a lar^^e, l)tit;hl spis linm on a 
srrc'en, and in this rase a slit (ahsiml fiorn elia- 
^>'rarn) would Ix' (ssenti.il for showing the 1-rann- 
holei linns 

'['here an* several ( \( (*ll(“nf reprodix 1 10 ns of 
solar, Innar, planetary, and n<‘i)tilar t)hotoe raphs, 
and a Ixdd i olonred drawing of a ei^r^jntu' solar 
promim nee 'I hi* (h'senj)! i\ <' matter is attrai'- 
tivTly wTit(<*n, and m< hides a sliort ('\pf>silion of 
Ihe theoiv ot plant and ehvarf stars, and of the 
Afoidton-k'hanibei lin plaiu‘l(‘sinial th(*or\, wITuh, 
howeAtr, postnl.Hed the at>proaeh of but one star 
to our s\st('m. not om* for (‘ardi planet, whi<h 
latter would lie utlerlv lmprob,able. 

A. C. I ) CK( >MMf I i\ 

Die I rsiii Ii(')i der chluviiilcn \ ufsi Hfui 

Erosion Ih \\ . Soerpel. I’p \ “p 

(Berlin : (’i( hi uder horntrac'per, u)j 1 ) iSmarks 
l\ transl.al mp the title ol this supp^i'stive work 
we are tronblid l>\ the term “dduxial,” whieh 
has, we f(‘.ir, heeome fixed in Cle'rnian termino- 
lop-) ; also 1)\ the fact that we ha\e no erjuoa- 
leiit lor the expressive word “ Aid s< hotterunp . ” 
Ihe autlu)r reh*rs (h(* formation ol the true 

Si'hotter, tin* boulder-beds, to oochs of eold 
snmi-arid (dirnate, when Ircisl acted on a surfai i 
free from \ (‘pc'talion. Wdxatherinp was then me* 
chanieal \ alKw -erosion, on the other hand, indi* 
cates a Immid i Innate, whim \ epilation protected 
the riH'ks liom Mm k'-denudat ion, when weatherinp 
was eliemii al, and when the free How of watei 
wajrked I’lavoc with the pr^i'edinp- jrroducts iT 
“ Auist'hot ti runp " ifeir Soerpel sliow s how cx en 
s(> larpe a (Musc as upheaval or sidisldetu'o of the 
land is uidikeK lo promote repional erosion or 
appradalloti in a network' of \'alle\s runninp in 
lUdorent directions. 'I'he tdtinp or hueklinp of 
tlu’ laiul-sui I ai e in sui h a case li'ads to changes 
that ^ ary’ from one district to another. Henee 
the author sees in the regional features of dilu- 
vial” time.s in Eiiro^ evidence pf rep<?«tcd 
NO. 2719, VOL. lOr" 


climatic chanpc, and he rjnd.s support In 1' 
animal remains that arc associated with depos, ^ 
formed n*sp(‘cii\ civ m epochs ol ciosion ai M 
ptacial appradation. 1 he " monoplacial ” \'ie\\ 
thus ri |< ( led ; houldcr beds coiincctcd witli epoch 
oi (‘rosjoii arc nicrcK' local and do not indicate 
lontiiuiilv of tile cold conditions that produce 
the pr<‘al “ Aul scliottci unpen. ” 

. (i A. J. C. 

I'hfrd of the Ercsuiciu v 0/ Miidi'iis. By J. S 
- (knnble. Bart 4, /\/d>m(cm‘ to Ehriidceac 

I’p. 57 <r (l.ondon : .Adlard and Son and 

W CsL Xcwmnn, I.td., i()2i.) los. net. 

Till [in-sent instalment ot this handy little tlora 
is mainly ma iijiicd with the two larpe tamilies 
ivubiaccie and C 'omjiositap the former nu'ludinp 
rc[ 3 resenlall\ ( s ol lortv-live peru*ra, and the latter 
()( sixtv two 'ilu* Kubi<iie;e incltidc jilants ol 
uidilv var\mp habit . small-llow en-rl, cTeejiinp, 
(‘I'eil, or I hmhmp herbs rei all the (le\ elo))ment of 
the lamilv m temperate ilimales, and s)irul)s or 
trees icpresent tlu iropii'al dev (dopment . The 
latK-r inelurle handsome tlnuered spc-cies, as iu 
the I \oi as and ( iardenias. il vcl rophyhix iiiaiif inui , 
a siKUiknt er('<'|)mp her)), is a useful sand-hind- 
mp plant on tlie riunes ol the t*asl .ind west eo.ists. 
Many peiuia laimliar in lem])eiat<‘ npions occur 
amonp the ( 'omposita* in the hill distrii ts; the 
l)an(Uilon is an introdiu eil wei’d ])olh m the Nil- 
piris and the IkilncA lliils The ninetei'ci speeiCS 
of the perms St'iKcio incliuh , besidts herbs of our 
rapwort l\pc, sevc*ral shriihbv climbers, and VT.*r- 
noma, with twcntv-niiu* spce'U's, includes herbs, 
shrubs, and small tre-es. 

In (oiilrasi with Ifu* ru li development e>f the 
I* ri( .'U'ese and Btimulaeua' in \()ilhe‘rn India the 
Madr.is Bresuieiav is \er\ [)oe)tly re [iresented- 
l*a le aeune e'ompnsi* onlv oiu* (iaiillhena tind one 
Rhododenrlrem , and Bnmul.uuce six sp(*(*ies in all, 
e)ne erf whie'h, dneiperZ/rs ar^'viisis, the pimpernel, 
eiecuis onK m the blue* flowered ferrni. d'he penus 
Biunula is ahse-nt ; but tlrere .in si\ pe*nc*ra of the 
allied t.'imilv, M\rsmaeea oiu-ol whudi, . h p le ewas, 
is a eonsliiuent e)f Ihi* manproAe* feirests of the* sca- 
e’oasls and tidal e-reeks. 

I lhnuiho(tk 0/ I .>ihonit(0-y (I'/asv /)/men;p. By 
H. ]). Bellas, Bp V li - io(). (Leuulon : (le-orpc 
Roulledpe.* and yons, Ltd. ; New ^^)rk ; Iw Fk 
Dutton and C'o , uiji.) ^v. ix/. ne‘t. 

Al iH(>ieai It is without doubt desirable to ha\e a. 
professional prlass-blow e-r attae'Ked to a physical 
or (dK-muMl laboraleArx, a knowledpe ot simple 
plass-hlow inp is (*ssenti.d te> students penerally. ' 
While Mr. Be)las carries ilie subjec t rather further 
than the simple rejiair ol apparatus, for he 
describes also the construction of plass laboratory' 
ware, he poes clear <mrl eemcisc* instruetlons for 
th(' manipulation of plass which should prove' 
of considerable seiwicc' to labeiratorv workers* 
Me-ist of the o[)erations are illustrated by clear litie 
drawliips of the various stapes throuph which the 
n^terial passes before it assumes its finaj forrp.d ' 
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knhtd's Kew M^p oi ihe Pacific Ocean. Size 
'•30x22^ in. (London: E. Stanford, Ltd., n.d.) 
“tColourcd shfol, 4.'^. ; niounh d to fold in 

f ol the l\'jeit}(' ()r('ai^ showing the divtnl)u- 
pn of politic. d interests should pro\.(' us(ful at 
when international prohlenis (cntie lari^eK 
h tlaif oi'can. Mi ssrs. Stanford ha\e piodnceil 
e\< client map whnh has the iTierit ol Innn^ 
^ Mollw eide’s epiial area projM lion, and shownn^ 
;U' mam fi'alures of relief 1)\ laMT colouniii^. 
pliOr< ^ of intertst aie shown hv distmitixr h.mds 
f eoUnir and llu' prim ipal submarine cables and 
nre’u sv stations are clear!) maikt'd, A leu <'or- 
{’ction^ mn;h( be made in a later edition. TIk* 
ianks ,tnd MOrri's islands ate within ihe joint 
»n^lo' I* reach .idminislralion ol the New Hcbiuh^s 
.nd no1 und(‘r the lli^h C'ommissiomn' ()f the 
W'stein I’aiilK. 1 he C hest crheld fskts, althou^li 
>i \(i\ slii^'hl importance, lorm part o! tla' bhemh 
'oltiiu ol New ('ah (Ionia 1 he Portii^u<‘s(‘ loot 
ii)]d in h .islcrn I imor should be ii'ftuKtd I he 
miall i^ionp ol the rasnian islands, noith of the 
Adornons, ustal to be (ii'rman territon and vluiuld 
>uesumabl\ now be iiadudeil within the are.i of the 
Auslr.ihan mandate. Hul lh<‘se are all minor 
hoints wliK'h do not <ift('<,l the t;eneral usefuhxss 
)f the- well-printed m.ip. It is aciamitiauH d b^ 
a sixtei'ivji.ai^e jiamjihhd nf stali'^tual m.dltr. 

r.lrniiAiiary Eritu 1 pjc << ol ('o}iliiiuoio-('uri cut 

Atniiihirc lEindni^. U) T. Denton. (Pit- 

‘ m.an’s d'('( hnical Primers.) T'*]). \ ^ to.’. 

(London : Sir Daa^' Pitman and Sons, Ltd., 
T()2 1 I J.s . 1 ui net. 

;Tii! j.ir(Mter part of tliis (-onipai t litth' tre.dis(* 
has apja'ared iri lh(' lolumns ol .a < ontemporai y. 
d’he principles i;<)\ernin^- the .iri an^ement :md 
[rroportioninw- of armatiue windini;s ar(‘ worlsed 
uut b\' a sim[)le prot:ressi\e tri’alment with \ er \ 
htile mathematics, and some useful rules and tom- 
pnratise clat.i are ^iven. 

Letters to the Editor. 

[ 77 rc Editor docs not hold hinoilf f cspcoj^ihlc far 
opinioiis cxprcs'^cd h\ his correspondents Neither 
ran he undertake to rciion, or to correspond ivtth 
the writers of. reiccted manuscripts intended for 
this or any other part of NAimm. No notice, is 
taken of anonymous communications.] 

% 

Propagation of Waves m an Isotropic Solid. 

Ttiii \rh)eir\ ef waves in an Isotrejvii ■'('IkI is pio- 
pertir)n.'\l to (he sipiare nu)! of th(' loertlcKau of that 
kind of ('lastiiitv sailed inlo ail ion bv tin disphu'e- 
inents wliitii loiiNiiniie th<‘ w .ivr-na ainn 'I'hese di-.- 
plac'emenl^ tna\ involve either tile simple timidity (a), 
the Volume e]asri("ilv (s), or moo* j.t(^nrra!l\ :\ e<an- 
hiaation of both I'hi* ('ffotlive elaslif’itv will (h immkI 
partly on the nature of the initial dislurhance, ami 
partly on rlie boundary conditions 

Tf torsional vilirations .are propaeatrd alon^ a rod, 
the wave-velocllv varies as >^^n: or if the pressure 
over the whole surface of a solid sphere varies simiil* 
tancov^slv^ a wave travobs inwards with n \eloeity prt)- 
p^^rtippai^ to Tf wave-length Is great 

' ' “Nr./*! : .^. 7 - T O VWl.. ioRl ^ ’ ' , ■ ’ <' • - - ■ : 


patiH.i fa the radius of ihe s])here, the laffer Is. Ptmdv 
t *.nijnes..eH] and <hl.Utd ,is a whole, on ihe other 
when vv .i\ e-U-niub i.uliiiv tv vm ul. the am])!iiuclt' of 
(h<‘ vihiatitai m< M i^i's .iv ihe w.ivc lia\<‘l> ilUVards 
'■n ecnimi ^iit llu s iiiie ix'iii:^ < nihiHlled in a 

vlii ‘11 ol ib j- iiiasj. 

At tiu' MtUie nf llie spjiiie, i! (le lunitv td elas-* 
liiilx di'l mil ej)ctaU\ the .nnpUiuli would hr inlinife, 
hul ni ,lll\ (c.d ( ,tse dlvuiptieil rl s.itn* vrt r would 
oc» ur 

\nab>U!T*s 111 i\ bi liuiiil in (ilhei 1 .is( s where a 
iMiivi.ini <'ii(iuv o'linni iv ^Mn!lned m a » 1 .n 1 nuiallv 
deue.ivinp maw, .iv, for lUvlami-, in tie "m n king ” 
oj a wliij). 01 m ihe dio|» ihiown up in ilu' of a 

I ireular bavin ef thud ,iff< r a vmall wave has brs tt 
iiutiatrd I oiiiid I he (in uml( i ene«' 

W lu 11 longiluilmal \vav<v air piopagiied along a 
o»d of whiih ihr tiansvrive dimruvioii (A) is mu. ill 
( oiupart'd lo I h<' w av ( IriiL’ihtA), ihrvi'louiv tvjuojioi- 
lioiial lo \^\onii<.'yv imululuv (P), wlmh leiilainv both 
u in<i ^ 

.Siu h longitudinal w,t\rv a!wa\v, ^M.iviou l.ileial 
lUetHnu of till jiailalev piopoi tioii.d to Poisson’* latio 
in) lot lht“ subv(,,iU4. hlK llu V,. lie of |||l!r 1 tUpofraiU (’ 

.is long as ,\ . \ )s gieii 11 , liowrVM', A A m gre.it, 
iht' latiial motion at the suitate of the u)d might, 
if ihe (lasluilv vV 4 'r'’ sldl l rpiVseiUrd hv VoVtngN 
modulus, hei oiiir gi rat< r (lian tin longitudinal ampli- 
tude of ih<' oiigmal wave; iii but, tile two aiuiililudes 
w ould b« rqual w In ii \ 'A n 

in lealitv, ho\\r\»r^ iltr sui f.a e d«'formabon vvhii h 
mie-i .uiompanv ihe b »ngi I udin il wive exerts a 
iitiimai !<'!(( on ihe inleiior pails, and tints iimUiccs 
lie laieial moiion m a i|uanlilv wlmh d(( teases ex- 
I'oiienliallv fioin the sui fai (• inwaiils 

'I'he condiliriis foi the ela, slit itv detim-d hv N'oungN 
modulus ate dial the d<foimah(»ns slid! piodme no 
noimal foia e at the loe suifaie, whiln foi the eb'ts- 
tiiilv vvhiili govfiuv llu same (lass of d isj ilac'enuMltS 
111 the far int(iioi the utiidilions aie that thete sh.'il! 
!)(> no normal motion 

II .1 fonr I' paiailrl to 7 . eis on a nmr ( uhe and 
(MUSI'S a loiuiatiion, a, iIk'U it no f(airs a( I ji-irallel 
lo V ami V lliei(‘ IS a l.it(‘i.d I'Shaivion ea ut both (]ir(*( - 
tioiiv It now K( ( ping Ih* sitess P lonviand .» force 
|{f<a laust'd lo .'u t parillel to v ami v. du' lateral 
dim('nsi(vnv arc teslored to their < oiisi ; aim'd magni- 
liid(', and the lougifudin.d strain is (b(i<as('d hv 
?(da d bus if die ('o( llleu nt of th(' mteiior dastit'ity 

IS d(Mlote(l hv lb H( I - .Old lb Ol P ID I ?f7 

1 h(* ('\pn ssioii for Iv In i(rmv of n and k 14 
()H>. i,K 'i n ami foi //. A''’ In Mg, T 

(tir'<s .ire giviti vbowing tin* valves (d h ami 
mull ipb s of H in P I lUv of /( \l the sm f u e of solid 
Ihe \v av e-v (‘lo( it \ is alwavs j)r(>p(a tional to 
‘Taduallv Imt' iscs to in the inlt fioi Assuming 

'' / 1 

that du' l.((<'r.d (lisj»la( em''nls varv as f c (v normal 
lo dll' frej* surfa(('), it will b(‘ founvl that when A/A 

is gie.it C“ 

27 r « 

'rinis at the depth (d one w.ive-hngih the (oefTieient 
(d (lristi(itv ne.iilv apjaoathes fb If .i plam' wave 
sutbuo vtaits Irom ()^ (b'ig d b’ dm (lion of 7 , 

its surfave will, .as it piogresst'v, assvinu llu f((im 
slvcu bed .it Z,A ,. Latthqnake w.iV(S miiv| he ;dle((<d 
|)\ tie eb.ange trom P in the interior to K .a I hi suiv 
f.Kv. ami if a jdane wave of eonipi esvioa win vcHkmI 
at its somar it would afti'rvv .ards enl tin Miif.ue at a 
more o» b'ss .leute .angle. 

In iron or glass P> vMv hv siimething like to per 
cent., and it would be interesting to examine th^ 
velocity of very short waves in rods of such materials. 
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The chief exj)erimental dilftctilty vvouW be to originate 
waves thr length of which wnv only a small fraction 
of the (llaii](‘t('r', of the rods. 

Since compression <it the surface of a solid d<*pends 
on E, it W(uil<l he just possible foi .1 • pre<,ipic<* to 
WKist \vlier(‘ the height and (haisity of the material 
made the pressure at the hast' equal to the ‘‘crush- 
ing ” limit I aking fills limit fit»m some of the 


and if the shearing strain exceetlj^ the she^ar 1 hk 
some molecular rearrangement iliust fnkp p a.> 
although the boundary conditions prevent 3 rty,acai? 
ru{)ture. The very large differences in the deositic-.r 
various chalks and limestones may, perhaps^ be iiith 
cations of the pressures^ to which they have been uij 
jMtul aflir thf'ir dc[>osition, \. M^r-LOCi 

<) Fkaritig CrescriU, K\eter, No\ ember 11. 



books <)n the "strengths of malcrirds," it <ipp<Mis that 
the highest \et(i(al hice whiih could stand is. foi 
granite, m.irhle, oi gneiss, 8000 rq^xu) ft ; \arious 
limestones, c;oo<w)0()(, ft.; various sandstones, 2500- 
9W0 ft. ; .ind various chalks, i^oo-jj^oo ft. 

I helie\e that no teal pn'cljuce h e vertical wall ot 
rock) is known \\hi<d\ exceeds, even if it reaclns, .1 
ht'ight. of Oooo ft , nor is it to he expi.'cti'd (h.it 



F' K. j — 07 IS the siirfaie of tFie groiimt , 

(1\' indifale-A :i vertKal jjlane wave 
'.lyfaLe , /I^ I iridit atrs iFie sam** surface 
after advancing tu the direi tioji 07, 

weathering and other inlliaiues would allow of anv- 
thing like the maximum clashing stress to he borne 
permanently at a free face. 

If a solid wc'n' comjitessed 1)\ a piston in ;i per- 
fectly inextensilile r\lincler, the' strain produced would 
not he simple volume compressiun, hut volume com- 
pression combinoil with a certain amount of shear, 

NO. 2719, vojS? lOS] 


The Action of Sunlight: A Case for Inquiry. 

lxi(F<\iiv lh(* 1 iDics published an article, by Pr ^ 
Ik'ujaiiun AUxire on the action of sunlight, and u 
ensuing correspondence rrvc.ded an exti eme conlran- 
ol o[>inion ujion a subject ol piunaiw and profo^i, 
I hiologic.il .and lavic lin|)ort.ince, I'pon such a qu 
I tion men of science should surely h.ive reached som 
agieeiiitiit, Imt it is not so. 

Even .iinongsi those who are ceitain of tlw^ supo 
I.itivc powtr.s of sunlight .against ceitain forms i 
disi .ase, which 1 ha\'e tailed the dise.ises of darkiic^' 
there Is ixlreine conlr.'idiction ot opinion as to it 
, )}i(nius opi'rauth, and this is not ineialv .in .'K'adcnii 
question, hqt vitally concerns our iirh.tn lives. P> 
aljoLK thirtv \ears it has hei*n Ixlicvad th.il the henlin 
)>o\\er of sunlight resides in its ult r.i-v iolet ravs, wdiie' 
an* not light .at all in thr visjfile sense. If that I. 
Hue, it is so mueh (lu' worse tor us in lauulon < 
til.isgow' or Liviipool or Hi'Iiast, who arc- near se. 
levi'l, whin* lh<‘ sol.ir i.idi.ition is veiv poor indf< 
in those r.iv''. 

I h.ave l,'ifel\ seen the work of l)r, Rollier at Levsir 
in (he Alps, whri'e ulti .a-violi l ravs abound. Sine 
thi'n I liavi* seiMi for invsHf the work, ser'ond onl 
to his, of ilte 'i relo.ir ilospit.d, under Sir Ilenr 
(i.iuvaln, at H.ivling Island, on tin* English ('hriniie 
The view of IVof. Henjamin Moore and Dr. Ei'on.at 
! Ilill (h.at the ultr.a-v iolet r.ivs are not useful, bi 
1 dangeioLis, needing ('xclusion hv the develo[>mcnt f 
j pigment m the skin, is tluis supported. In a recer 
; lettr-i to .a ('ontempotar propo^, .in arliile of mir 
I on this subji'cl, IVot. \\' Af. Eavliss has further qiiC' 
j tioned thr* v.diu of th(‘ uli i .i-viok't i.ns, and hr 
, pointed to tlu' nr(*d fot .an inqulrv. 

It is rie.irlv .dl-impoi tant for us to know' whethe 
^ our ordlii.irv English sun, "thr' light ot cr>minon davq 
pi(')vid('s us, .it our eustomarv humble levels of bust 
nr'ss, with enough; of thr* vei v kinds of radi.atib 
which av.iil fcir life anti .against ^dr*. it h. I heliev 

that It does, and my br'llef is slrongh' confirmed b 
th<* reading of the rmnt pa]if*rs hv Dr. (Airl SonnP 
rtf (lie hiiisen f/ight Institute, at Copenhagen, arcocdi 
ing to whirh the he. ding power of sunlight is clue f< 
its familial, visible r.ivs. 

\V<* expert at an\ mr>ment (he fn.il report of Eot*f 
Xiwvton's Dommiltre on Smoke Xh.ateinenl. Il will 
1 I <im confident, he a cogent and valuable document 
j .Mieadv lh‘* lime h.as cc)m(', predlcb'cl by Dr.f Hi!) 
j few weeks .ago, when vve should he longing for the 
sunlight and the wise .and well-to-do are following 
(Ik* acKiee of lailw.av advertisements tr> EsCfiipf 
Wlntc'r Fogs” hv going to Monte (^arlo. They fjjre, 
however, “ slatisllcallv contemptible.” The mass of 
the populatirvn, upon whom our Empire chiefly 
dej>ends in jX'aee and war, have to winter ” ver\ 
otherwise ” — here, at least, but not, say, in Winnipeg 
or (^algarv, ns I le.arnt there recentiv. 

Follr>\ving the jiuhrieation rvf Lord New ton's r^'port, 
let us h.av’e a eo-ordinated inquiry into the actiort "of 
.sunlight in he, all h and disease, under the forfunAf© 
.auspices, to which alreadv we owe so much, of ^ the 
j Medical JR,esearch Council and f>ir Walter Fletcher 
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sstcretaO* wide :i thetnc \\(‘ sliall need 

phvsicist, and chemist and biochemist and physio- 
H and tuberculosis expert and sanitarian, at least. 
\ the ui>shot it uill appe.Y, 1 belit'Ve, (hat “tht^ 
as. men live bv ” (and for lack of which tlu‘\ die). 
iTin our toinplex and marvellous cities, are very 
ble. d he primary laws remain. .As liacon said, 
*fture can be commanded only by obeviiia hei.” 
' the 1 hk 1\ we need little more than light and air 
water and frrsb f^xDd /rah’ de joie jL^ras and can 
[(Ayb\iinc and champagne are siiiH^rtluities ; and 
the soul. .»s Dr. Cabot, of Host^xi, savs, w<' ncad 
hna-e (nor Ic^ssj than woik and pho and lo\c' and 
ship. f'- \V. Saifiicy. 

,o\al Institution, Novembc'r 26. 

Relativity and Materialism. 

dv H 1 ) 1 ) to m\ fric-nd Mr. Hugh KHiot is cjuU<‘ 
inl\ that, so far as 1 ran discawer from lus letter 
'N.ah KK ol I)eeeml)ci' t, .jihI frc)m his bcxik, and 
m an .11 tide I ha\e read ol lus, and ftom an «‘ssa\ 
ach I l)tlie\e near!} won the rns-iliousand-doll.ir 
/(', lie has not understood ih^' principle of relativitx. 

• (l)scusses wilit ver\ grept alnlitv and lueidit\ th< 
biti\e results of liu' exjxriiiieiils and all the illus- 
-tiuiis of contlieting exiietu'nce in rel.itiveK moving 
tCMiis of refer enee, and, for auglit I know, he m,\\ 
'c.juili’ l.timliar with ih<’ dilTeieiiti.il (‘c|uations which 
relathist nialhemalir'ians ust‘, Iml all that he does 
to </(fet a idaiisible explanation (d the* phraiomena 
hi.s materialisiie h\ jiothrsis. 'I'hat is not tlu' prin- 
')1<‘ of rtlali\it\, \<‘i, sti.ingeh (‘iiough, lu‘ seoms 
«ire c''c>n\ lined ill, it it is. 'I ha pi liu ipla of rel.ituilc 
essenli.dh the eoiist ruci ion .d tin' uni\<*rse fiom 
reeotniete esprnenca without any caus.il thcoic of 
peileine whale\(>r. This is ihe \er\ antitlic'sK of 
Ueriahsiii To .ift'irm the eontrarv is hke sa\ing 
at |b I ki 1( \ Is ,1 materialist It is simpK ecidcaut 
;u Words .11a heing usad without knowing their 
calling 

Hut let nu' bring tin' maltei to the last. Ihe uni- 
''ve, acc'otding to Minkowski, Fmsl^'in, and the ollni 
lativlsls, is ,i four-dtmen'-iomil continuum. In this 
livei se theie is no sinuilt aneil v, 'This do(‘> not 
eari that we h.i\e (o e.alculati’ the sinuilt;meit\ ol 
'^nls on a new pi im'iple ; it means th,it siimil- 
Oeily in (he ,ic'eept<'d meaning has lost nil signi- 
■ance, nnd, In faet, represents nothing; no two 
;en(s are smiultaneiuis in .ww ahsolutc' or iimversnl 
<’aning. .\lso in this univeise iheie is no univeis,il 
.'Stern of gC'oinetrv, nothing Nchuh even lake’s the- 
iac'f’ ol llie luielidean gee,)me(i\ of the Niwteiniaii 
bsolule sp.iee. F.\'er\ i^MiU-evemt has its (»wti ge‘e»- 
letricnl sufstein. d he- whole rationalih <*t (he-se eein- 
Cjils lies in tin- c'once[)lion e^f a scie-ntific readitv eeMi- 
tjtuted v\h(ilh of cone’redi' experience Hence exe-rx 
Hjint-instant in (his unixers(‘ the track eif xxliieh forms 
wurlcFlim- is l.dvcn niimarih from its own ixant e>f 
lew, according to xxlFich it Is <.ontr.al .and its dlrectie>n 
traight. ' 

How can'ain one accepi this basis of scie-ntific re-alitv 
ind be a maieri.alist ? Male’rialism is a metaphx sic.d 
he.orv w^hich mav be rikdif, and relativitx is an arifi- 
netaphx steal tlieorx which may be xxiong, liut accepl- 
itice of the on^' is the rejection of the' other, 

H. DOS' r \RR. 

I^irijg’.s College. London. December 2. 

Prof., Tyx'daiu , iii his "Scientific Cs.' of the 
^niagination, V, allowetl a fair pla|-room to this faculty 
u I>r* ?!Cor<5nan ..Campbell would 


sta'inin^ly r^'strict its u^e te) a sjiheie in which 
phe nerrnen.i tould be sultmilted to the- (heck ('ll 
perimemt Jn his letter in .\\nKi. of November J4, 

ami in his < ontr ibution to ilu‘ Kiristein (oiitioxcrsv in 
tire rssiio I'elini.uw 17 ol the* piesiirt vear, ftti' 
cltinurs to tire ctse of .irgittnetUs t)as(d on aiivthing 
ih.it c.innoi possilrlx' h.ipperi. 

Dr. ( ampbei) xvi>uld tiuis raih' out, is s( n utitie ally 
inx.ilid, Ihd l*,delmgton 's (oniepimri of a pc r i-epTixa* 
bc'ing. tiMxelhnr; .»( ih,. xHoeUx of light, .is haxitig 
no knowledge of linn-, .tnd ;is living m a |Mipc'lual 
present Such .1 heang .md sue h a roiulrtii'n of tilings 
luuld nett be* suhg'cted to ivper iine’llt , .md iheie'htie' 0 
e'otie luston drawn from tliem would be- futile 

FinsteinN .ugument based eDn .m im.igin.irx “lift “ 
liangrug in sg.ue' f.ir rernoxe'd lietm m. liter, In wliieh 
.m obserxer ejr.iws de'diii t i(tn>, fonn his e\pt‘r leiit'e, as 
to iiK gr.ix i(aii<*nal lield, wetuid .liso loiiie iindir Dr 
('arnphell's i riisure, as being oulsieh' Ihet^rc'gion of 

expel irnent. 

Dr. ('.impbell see-nis to me hut 1 max he quite 
wrong to l.iv down ,i new e'anon uf siieiililie merltoJ. 

Ft)\n NO Mcf'iORF, 

.Se* I'aelexU.n Square', S W r, Noxeanlxi 2cS 

The Radiant Spectrum. 

I’lv’or Rwiw h.is re'eentlx dire'i led .ilteiilion 
(NxHKI. Se'|)(emher r, p 12) te* some* ol)S<‘rxa- 
lietils b\ Hiexxster' on^xvli.it the* latter e',(lle<l (1)0 
'■ racli.iiit s|)e'clium ’’ (/Vrr/. .Uag. vol 2 , p. 20 .*, 18 ( 17 ), 
Hi'e'w sie'r .idx aneed (la* Iniietthesi^ (hat the* phenomenon 
was due te* the* granular surfaies etf the ewe H'lulerhlg 
the iillr,i-\ io|e*( r.rxs visible* bv flu'Me'seene c Ib'of. 
Ram. Ill pioposi's tile alleriial i\ e* lix jiol hesis that dillrac- 
llon l*\ till* le.rili'.ll e Ol'puse les itt (be ('\l .'!< 1 ount ^ for 
the ]*hen<>me'non Biewsl<*i\ \ u xv is .i( vaiiaiUi* with 
(he* t.ief Ih.il when .i colour screen, opaque* to iillr.'l- 
i xieilet ta\s, is plae'i (I 111 ilu* optie.i! [>.i(h lieiwecn the 
I seeune*, the* pri^iii, aiiel the <*)(*, it dues not lendeT 
j lh<* i.idi.inl speelrum" apj>r<'iMhl\ less visible. 

I 1’ lui.l e*se't ni (* sei up l*\ ult I .l-X loh't l.Us I an I lli're'furc* 
l*e* S.tfe*|\ exe ludeil ,ls a possible* e.iusc of the phcrio- 
I m* non Ftof. ILmi.m's xiew (hat diffiaition elfe-ctS 
l)\' the* Ktineal eorpus(le*s of the ex'c ate responsililc i.s 
at xaiiaiUe with the follow iilg l;i( ( s 

( 1 ) 1 hat if the* he*, id <>f the ohsirvei la' lol.itod, S<> 
as to rotate (lie* ext' .ihoiil its optical .ixis, and ihetC- 
feae* cause tile ee)rne*.ii eoipU'Mies ti> tak'c UJ> HCW 
ineiidiaMs. the’ii little ch ii< ► ('halige', such .is might be 
cNpeiled. is seen to (>e c ur in the i.idi.nit spec li inn, 

(2) I’ll. If 1*\ jelae mg .1 suil.il*Ie* screen helwee*n the 
piisiii ,md ifae exe*, g is possible |o (‘Xi lude* fliO 
ordin.iix direeg sjje'ctrum of the light se»urce* arid \c^ 
still to cabseiVi (he s(*-(.ille(l " rudi.uit spei'lium.” If 
tile effect w.is produe<*d by the e\e, sue li a cutting off 
(*f the cFiiTct speetiiim sbouM .ilso h.txe* the effec't of 
ei(‘stio\ing anx dilTraclioii e-lleels jnodueMl, since all 
light would thus he j»rcvenlcd fiom ti.uhing the<*xe, 

(0 d h** “r.teli.mi sjroctrum “ ('.an he* ser n on the* 
gtomiel glass of a pln*togra]>ble eaineia, and c.in pi(‘’ 
sum.rblv, (he'refore, he jiholographed. Sime no cor- 
ne .il (‘orpuseh's are pia'sent in .1 gl.iss lens tla' 
'‘r.iellant speelruin should in't, on R.im.m’s h\[>*> 
thesis, he* visifjle in this case. 

The following hxpothc^sis tils in with all the .ihoxe* 
facts, xi/ that ihe " nidiant spec triim “ originates 
In (hlfraction jitincipallx at (he* jirisni sin fae es tlieni- 
seKes. h'our ohsei v.il ions are* in f.ivoui of thj.s 
view • — 

( 1 ) That a prism with very iierfeetly polishc*d side*! 
a very weak radiant spectrum. 
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\ 2 ) Thai if till* of siici) a i)ri>ni bo ro\«‘ro«l 

Witil lit^^or in.nk^, ih*' j<i»haiU spootrLini IxcoiiUs \i-rv 

nuu h iiiur* mti n'>»- 

( ^) 1 liai a pnsiH witfl \tIN "M.ihlHd oi p^Kolv 
poli'^ht'l surKuis an inion^r radiant spoitrimi 

(.[j iUit if now the ^urfaMs ix' (alnd to oblilrralr 
thi* ■N<Tat( has ilu‘ r.idiani ''p*(,tnim nun !i dniiiul^lifd 
ill \Uibililv 

If tho sur l.K t V oi (hr pt isni it m-H am m spoiisil^b , a- 

th(‘ abo\(' (^ld^'n(( woulrl s< am to >lio\\ , tb* vjua''tion 
ariso< . V\'h\ slmuki 1 ha t adl mi ''|v « 1 1 mn .d\\ a \ s ajiiXMi 
lo bav<‘ ailuomatii (intra ,it ipparuitK a li\*d 
pruiition in tlia iill i a-\ mlai put id lha oubnaiv '^l>Oi - 
irum of tha m mr* a 

d'ha ft»llu\\itu' axplan.ttion ma\ Iia id\anMd. \\ (mn 
likht (laNM-s tfiioii)^li ,m optnal Miihua wbub is [ 
in.lirad ()V ran lorn impt t ft i 1 mils, a jiorimn of lb*- j 
is I in tlia lofinatioii nt a \,ist numr)<*i of 1 
Impuro sp('('tr,i ol \mi loim dispMsMms, oitlais, .md 
moridl.tns, u (in b am ora ntad .tbout tha (tmlK' foinu'd 
by th»' iinaia- of dm sontt (> 

In all ihasa spisira tin' sfmrt \va\adtnpili i'a\^ art' 
b'vs cb N I lit d, and dn t aiot »' <ippaar ( lost 1 lo tin' sourt a. 
than do tha ia\s of Kmo* 1 w ,i\ is l(>nod), uluili slnas ■< 
(flat dia spartra am jrrodiu'id b\ dilttaidoii and not 1 )\ 
ndr u t ion 

It will ba rdt'^tawad futlln't dial Iht' spatlia am 
anan^t'd artotdini^ lo ifit'ir lanoib, short spt'tha 
bainy; naiKst to iia* sourco, lonL[ spttUa faithisi 
from it « 

(f now this ( oii^aiifs of stialtdi spaotia ba loolci'd 

^ V ? v-. r?, /? . 

rjndrrn 6 c ri r ^' T r h a 

111 I trmn hrfoi'f* rt'lrai 

V (> V <5. ^ 

11 '===bzj crtfrritr±rmi^ a 

f I' I I ' ' I\ pf*< Iriilli all' I rrfM< tlun 

I'' o*'' ' • IS*'. 1, , \ \ iulei s, <,,,1,1, ^ 

<tl b\ an o!tsii|\M slitou^ii a pi ism, dia position (t| dn- 
t'oloiirs la tlias(f,tuh spc ir,i \\ li! Ik' alltiid, on ona 
>ida /d dia sooiia tha suatth sp, , | ,]1 ^pjj 

furthar disp, is, ,1 Sima tin- dmp. ,sion oj tn\s of 
didt'rf'nl laimdi doMth jmxlutttj b\ diihatlion is 
addad fo |,v llit dispaision ot ibu prism, is slutwn .0 
A in laps i in,| j, uln!, (,n lha odiai suit du \ w di 
(lisp, I ^(d, .is shown .ii B, ,h( ( ,ms. th. 

disp, ision piodm.,i h\ tha piism is in ih. oppo- 
^tta thi'tiion lo dmr ptodm<d h\ dilliaumn But 
''Itn ( tha sii.iiili spith.i \.ii\' In lonj^di arconhnj^ 
h' da ii ,m;;ul.ir disi.iiua from tiu' souiia. dtata 
"dl ht m 1 uit.nii position a s,'i.ittli sp((ii-nin 
tha disp, isIiMi o( whnh is atjual m U'n^ih hnf 
tha ('ppovi!,- roniul lo thit ol lh.> piism ^hton^h 

W hit. It dia s, 1 ,i( ( h sp< , 1 1 ,1 or n hi'ini^ ohsri \ arl , tha TaU's 
in tins sp, .iinni w ,|i (Ih^ p, m, omhinad to form 
white Ildhf, and lhi> will lorm tin a< luomatn' t'antra 
of tha apjiarant “radiant sparlrum” lha olliar 

sri aU'h s|),'(li 1 will from simil n i» asoninv^ rr arraii^a 
th€mml\as in ooKr ahout liu' ar hromatii ('ontm 
aaCi'irdifip to diair lonadi, 

ft should follow' from tliis di.it lha ai lirc*m.'tDt’ 
centre should alw as h,- ha\,,n(l the moI<-i i ml of du' 
spectrum of die soun’c h\ a (hsi.nma n>uoh]v aqu.d 
to the length of the spectr^t^m of the sourea itself. 'J'hat 
is, tfiat the disj>Iacefnent of the .\chrofni;itic 
should vary wdth the di'iperf^ion qf ihe,|>n‘5in and hot 

N’o. 2719, voi.. io8] ' 


with its deviation Experiment .show.s that this > 
tfie casa, J'his explan.ition obvtousi\ coNers the c.' 
w'hcre di<‘ <,pticai surface sitting up ' siiatch spec: i 
is that la(e of the pcuin which is situated fftrtli 1 
fi'oin ihi ohser\(‘r. \\ ith te^.ird to the near fjice, ' 
will la sraii (hat the final imake jiies, ntad (o (he a - 
is die smna, \\ fv du r ditfraidon tdlacts prodneed ' ( 
lha imperfralions o| .m optical surface ai'i* afti - 
w.irds lalraclad })\ ,1 pri'^m, or whathar llu' pris,a 

first prodiKc's tire raftmtion spei trum, which is, in r' 
fiirn, dilfractad, so lon^ as parallel rays are used t ! 
illuminan* tiie two s\st,Mns But a smrdl bright 
sourer- situalad some distance from the r-vc jrfoduir-' 
appro\imatel\ p.arallei likhf. and ihr-refort-, if the path 
dilb-nn,,- of optical surf.ira- and prism is small,, th- 
'^ame efb-et will ho produc'ad whii hewer is placed 
u<-arr r the e\c. 

'I'lir* h\ fHrllu'sts th.it (he “ radiant sjK'clrum ” is pro- 
ditred l>\ diffrartion due' to irnpct tr’i dons in the [irisni 
sur fares. diciett>ra, tils in with .dl the ohs(m\ aliotls that 
I ha\r‘ hr'on afdc* to m.ika But it does not excludt 
llu- pnssiliilitv that tfie optic.al surface's of llu' eye add 
thr ir r-lfects to (hose pro<lu(r*d h\ tha prism surface^ 
I’Apr-i iiru-nl shows, howawer, that tha\ ara \r-r\ sllj^hl. 
which points to tlie surf.U'cs of dia , ornaa and r rvstal- 
Iiiu' Ir-ns f)c*in^ \arv frr-r' from in <'t.:pjlaritias. 

It tr-mains to considi r Brr-w star’s fnal o[iser\ ations 
on thr- “ rarfiant sprs'trum ” Ha found liiat tlu‘ centre 
of tlu' fi^un- w.ts closer to ihr* dir, ct spacirum In 
red Ii^ht, and larthr r fiom if wilJi blue llrflit than it 
w.is with Ljiaen or ^ allow li|^ht rhcs,' facts I'ail be 
i('adil\ r siilaiiu'd if thr dilfarr iK'as in thr' ralativa dis- 
parsion of the ra\s in thr' rasas of jirismadr' anc 
diflracdon spe,ir.i hr- ronsidr'ird Smca tha rr'd rav' 
in die prism rtir spcrtnim siilfr’r small rcl.itixa ejis 
paisioiis, short sai.itrh spt'itra (lost- to tha ullage O 
du' souna will ha i)\<'i foldrd, and thi' criitia of th 
ti'^um will ihr'tefora he r losr to ihi' diraci siraeti'umi 
^iiir,' hlur' and \ iolr't r.ac s m tin ptisrnatli sjii'rtruu 
sullar laic''' ralativa disparsioris bmp st'ralrh sper tr.) 
far h'om ilu' irnai^* cd tha soma,- will hr' o\ar folded. 
,mr) lha .d the fout,' will thanfora he somi 

riisiiii'a from ilia diHal speiiuim B\ L^rcan aniJ 
v'llow ra\s. will'll suffci nu-dinm ri'l.itiva disjuusion 
tha rantf' of du' lirJiiM should h< 1 madiuni distance 
fmm tha (hrart spclruni, as Brr-wsni found was th| 
rasa ](. I f \k 1 RTDf.fi A j 

Kme's f’olb'pR'. (hrmhridpr- I 

I 

Microscope Illumination and Fatigue. 

I w \s murh ml' M si(-d in tha I'tiar trom Mt H. 
Daiiham on (Ik d'o\a suPpii in \\nur oj Novr'in- 
her 17 l< is uritdvii a lo know dial tha ifnportance 

of .1(1 lusi nir'nt '>( tha mlansii\ o! ilhmiinaiion in the 
mic'i'o-r ojir- is (arooui.,ed. At tha \ationrd Tnstitiite 
for \l' clir d i\'s<ai'h si wt 'al w 01 kr r s arc provided 
with appliames for modilvma this iniansitv, and thcv' 
utr a^rr-r'd that it incir'.Msrs thrir comfort .'^nd 
cnitiatiiw. But I am in dis.iprr-r itiani with the metpOfl 
that Mr. l)r-nham .idonis The subjact is too lenf^thv 
to dlst iiss in full, hot it is, 1 ilimlv, .in acar-pted prjQ-. 
ciplc dr, it Uk' dominant w .0 a-b'nt^di in .m\ ll^ht used 
|oi dia miciosiojx- shoedd ha .i> suni t as p'assihlei and 
that am li^dit-modilir t should rc'duca iniansitv vvithoirt 
.m\ .dfai.itioii ot uualitv. It is also wrll known th^lti 
tha w.ivf -length of tne clominrint radiation is inv<'rs#d>] 
]>r(n)ot ti'Mial to thr- uhsolutf' lcni|M*r.'i(ui e of thu 
radl.itln .4 suhslanca, wlricdi in the r'.asr' of the “ Polntt> 
Hte ” lamp is tun^sla^, To alter the intensity (>f stuch 
an iilummant, by wans fi|[ a reVieiapcy 

«»udi ihat h'ght 
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^o»‘ wt>rk» and we lon^ tried 
and <li^v:ar<i<‘<l such a nierluxl lor this reasiMU 
\ iueth<>d that does not lids div.i(.i\ 

is ((,► Use phv^i illv platinisial ^l.isv v(K(‘ns 'J'ln.s, » .m 
eaasih 1 h made h\ im tliods alreach known, aiut llie 
eKeci oit am illuminanl is to*irduu' iiv inu imilx with- 
out chara<Mt‘r In ni\ own pi utue { 

have a miinhiT of llies«', ilw alisorjWion of whieh lias 
liedh h sled b\ a plmlonaaer, navuntcii in a sm.dl 
Irame '■' * ‘ '* "^'‘inent 1>< pass'd alono 

in llie ) iih (*1 tile fio.iin. 'I he proies^ is, in tail, less 
D'ouhh some tlian opciaiin^ a slidinL; 1 1 sisDuu i . '1 h< 

I an iheietoie he i«dnied la .1 kno\v n amonnl at 
eai h step. I hi' ad\'anla^<‘ ol ihls wliin a ihanj^e is 
made, s.o from a low ixiwer oiail.ir to ,i hiph one, is 
<)bsions The relati\e liphl-li ansniillinp pow ( 1 of the 
Denials is IvnovMt, and il is, the?(fore, onl\ nitessarv 
to mo\< a sin'lahlc snetn into jxoiiion m ^.iih i.ise 
when th' int('nsit\ of illumination in the lie Id ot v irw 
is th( s.inu for hoth. Should a piaihial i haiipt- of 
intensii\ ho lequittd, ihon an iitanpemeni iiiintU 
plact'd on tin market h\ Missis, K ,uid 1 Ihik. Ltd , 
will (jo all that is maessarx. It eoiisists o| two 
piachiated neutral wt'dpes whiilt ,n( mo\id at ross om 
ani'tlvi h\ 1 simple a,.,,|-Jno v.o ih,it .tm doona o| 
opaciiN mo hi ohtaim d and (ho lipht loniiollid 
h. iwaen wide limits, J 1 >; Lmcnikd. 

Nation il Institnti tor Medle d Kts, .mli, 

I l.mipsti ad. London, \ W p \o\/nihei an 


Hybridity and the Evolution of Species. 

Ok I P Lnisx, in ho liiiei lo \\iu<t of 
^ Xenenda't asks /oolopisls lo .mswir the i_|nistinn 

Is iheri am midiiui tiial (lie pii'somo id ohpop\iine 
' aid a[n Kite sperms in sonie ins. (is and m.ollnsis is 
due lo h\ h[ idil \ 

In llie tiist place the aixpic spetms of molhisi s an 
not of tho same nalme as tliosc of niolhs, foi m the 
easo ol moths tho .ippo.n me i of atxpu.dilx is dnnm; 
ihi' m/itmalion stapes. 'I ho spot matoi x (( whuh will 
wo rise to the nl\jne sja rms h.is not \oi he on d's- 
i epuished ( \ tolopi( allv from one whnh will pi\e use 
to normal sperms 

So f.ir .is the ,it\pie speinis cd firosohi am li mollusc .i 
V'te eoneerned, cjuile a dilfeieitl condition holds pood. 
iSi'iue sc'ats apo it w.is shown (Ou.irl, foui Micr 
'.S( iemee, \ol. p 4J1) lh.it .ip.nl fiom the then 

known fact fltal the .tlxfiii and t\pic spei mafia \ tc s 
vetT rv tolopic allv distinpnlsh.ihle, it w.is possihlo to 
tratu' hac'k fhev two sorts of cells to two dtOoii nt 
kinds of perminal c'pitheli.d rcdls. In the piim.uw 
spermalciponium of tlu* afypie sorios, the milocdiondr M 
, were prarml.ir, while (hose of the Ixfiie series wca'c* 
^ sausape- or locLshaptal .\ dillercme whieh I sliowed 
fo hold pood throuph prowili stapes and maturation 
■ elivi^inns. It «;e<'ms dear (hat the at\pie.alit\ of the 

' spi'rnis of some mollusc s is a einalitx deeji-seatc-d m 

terlain perm-cells, wdulc' thai of some moth sperms 

i's f>ossihl\ nuTcdv traceable to ahnormalil ies in meta- 
bolism du(' to the rajridlv diaiipinp conditions durinp 
histopenosi*;. 

Xow with repard to Dr Lotsx ’s que r\ as to 

whether the* atvpu'alih of mollusc spc*rms is exidenc'o 
asi to hybrid ancestrx, it nia\ he mentioned tliat in 
I'^ulmonata MolUisca. the milodiondria are alw.ivs 
pranidar in thf' spermatoOx tes, wiiile the at\])i( 
Jfp<?nnat<x'} tcs of prosohrancl) Mollusca alone are 
pf^inular, while those- of the Ixjdc are sausape-shapexl. 

I 1 ea\e an interpretation of this important fact to 
Dr. Lotsv or his opponents. On(‘ more word - these 
riifTerences in the mitochondria of the two kinds of 

; '■ iso.?- ^7 i9j .vipL. t6a] , . , 


sjH'iinatocyles of ralud'mi can he seen hrfril 
in liesixlv teastd out (.elU. 

f Pkomk (ivruS'nv. 

I ni\iisn\ of Duhhn, N.weinhca 


A Simple Mic»o>barograph. 

Ki Mxiim ol Nmi'ki m.i\ he' in!Mi--i(d m .1 simple 
loi m ol dilleicnlid ImioiimIii h\ incin' -d w. hich 
c haiipes iti ,in piissuK as vinall ,is one pul in a 
huiifliicl ihousmd m.u he ii.ithh ohs, i\(d 'I'lie 
ipp 11 lUis icmsisis of ,1 x’.ic'uum ikesk t.i the m.iuth of 
whidi Is liili il .1 iwo-hoiid < 01 k (he hek hoars 
.1 capill.nx luhi .md tho ollni ,i >.m ill luhe pio\l<|ed 
with .1 l.ip 

A small chop o( liquiil is mtiodmcd inio lie . ipIL 
kii\, ,incl with the t.ij> 11 opon, Il c ui h. m.ulo to 
on ujw .im d( slic'd iniii.al posiiion. l.ip I? is now 
dos-< d. and flu- moxcincnts ol the' diop^\ lollow'inp 



1 lU r 


(111 eh mpi s m \olnmc ..1 the enclosed pm will indi- 
( ,iii \.t\ -in ill rli.uipc s o) picssuK. dill c ipillary. 
(>l coiiiso, niiisi he ki pi li M 1 dm Hip the' ol)si I \ ul Iriim. 

I ^inp a \ a uum tkisk ol c peic n\ }V> cc , 1 c if)iL 
kirx of sq. mm i i ovs.^n I aai , ,mcl ,i chop o| lipht 
p.n.illiii oil .IS (he tu|Uid. the wmIm W 1- .il'le to 
cli inoiisi I .itc the (h.mpcs ol .iimosph.iu piissure 
which occur duiinp a di.mpo oj \iilical limpht cjf 
I It . 

dim insiiumciU w.e< pi im.uilv dc sipuc c! loi ihc 
purpose ol doiuonsf ! .it inp c h.uipe ol , it 1 1 av pi lerir 
pnssuii with la ndit, and should hi of lo' lo ii.icheis 
Id dinionsii.Uo this pheiioiia non 

II would ho iiilcrcstnip to l<iiow wlallai sUc li nn 
iiislrumcut h m other apiilu ihons It m i\ (noxi- of 
inliio-.( lo mole 01 olopists (m ohs.ivmp nnmm chanpes 
o( almosplaiic (vtissufc' duimp sm.dl iina intervals', 

md (lossihL ,ilsD to axi.ilots il so( up m a h ss seiisi- 
I iv’o foi 1 1 1 . \ . \\ I I Hsl I K . 

ILidcncx d'c'c hnic al liislitnio. London 


Scientific Workers in Russia. 

M\n\ Ih'itish sci' iititic woikei's Ii.uo ac qu.unlancrs 
.md Itionds amonp Rnssi.m nun ol siioiui, arid as 
(dirisimis is apjrroachinp flicv mav wish to send a 
(diiistmas prcelmp w lii< h will sup|>i>rl their colloapues 
dniinp the h.ndest time ilial Kussian si u nce^ has ever 
had tc> enduri' ddn Anaiuan Kediof Administration 
(<»7 ILiton Square, London, S.W' 1) receives conlrlhu- 
lions in mone> , and from its famine* leliol siorc*^ tn 
Russi.i will piiaianfee to dcdiver a panel ot food- 
stulfs lo ;inv lx r SOM dcsjpnated and will forw’ard a 
leieijM frciin tlic latter. 

If a dilhcultv is found in select inp a paiticiilar 
Russian scientific worker, the parrel mav he .iddressed 
simjdv to the Rector of the UnivcTsitv of ihc* c)lv in 
quislion or to the Prrsidenr of the Milit.nv Midical 
Academy at Retropiad or the Academv of Scienc’es 
for distrihuliofi amonp the mem of si icMii e of tlie 
resjK'ctive institutions 

If ru’iessarx. 1 i an furnish information about a 
number of Russian scir’ntific w'orkfis. 

V. Koto iirvsKV. 

Lister Institute of Preventive Medicine, 

Chelsea» I.ondon, S.W. i. 



NATURE . , , [Dec^ei^&r 8^ 1921 

The Maintenance of Scientific Research.’ 

liy l^woi . C. S. Sm uKiNf.ioN, 1 ’rt‘v.R.S. 


B ROAUIA l.ikcii, the «'ipparalus ot ’prosecution j 
ol research in this <(>un(ry is made up as j 
iollows : (ij ScientifH' and prote.ssional societies , 
and some instiluiions « ntir<*l) pn\atel\ suppented; 
(j) univ ersit i(‘s and (olleges, wilh tlieir scienlitic 
departments; ( institutions, using^ tliat teim in 
the widest simse, direttls sul)\< ntiomal by the 
State, such lor instaia e .is the Mcdi(\d Research 
Couni il, the 1 )e\ t*lo|)in» iil Commission, and the 
Department ol S( imtific and Industrial Rt st ari h. 
0( llu'si three ( .tlej^tirit s, the lirst n.amed, the 
scientitit soiietas j^roup, \\ ot ks u ilhout linani'ial 
aid from ilu* 'si.pe, ajiart from the sm.ill thou;;h 
extiemeh us('lnl luo (rovimment ^rantvs dis- 
tributed, mainl\ to individual workers, t hroui^l’i 
tile Ko\al Sociely. At the present lime man\ 
ol the soiielies soicK need tinancial help to < arrv 
on th« ir labours, and some an- absolutf 1\ at a loss 
to knovs how to publish the si lentilic lesiilts that 
are brout;ht to them. 'I'he second ('atej^orx, (he 
liniversitus and lolle^i's, depends m ]).'irt upon 
Covernnu nl aid In the a}.;^i<‘^ate ol lwenl\-one 
institutions ol uni\ersi(y rank, following \ ice- 
Chan('(‘llor Adami’s liguri s, s'aiclents’ lets and en- 
dowment provide about 035 pet ient. of the n>lal 
income ; lor the r( st thev ar<* dependent on 
fioveinment giant. 'I'he third cati'gorv, ,as said, 
draws State-support direct. 

'^I'his triple sNstem ma\ seem a somewli.it hap- 
lia/ard and nu o-ordinate assembls. Net in lealitv 
it is nn organisation wilh much sohdarilv, and its 
CO-ordinalion is hi ( ommg mote assured. Its ]).arts 
dovetail together 'The first group, the seumtilic 
and ptofi ssK Mial sixaelK s, is tiourdetl with a 
medium ol mt(T( ommuni( al ion and eo-a<'llon, the 
Conjoint board of .S('linlilu' So( a lies. .\s to tin* 
separate ('alegories ( omposing the triple s\s(em 
itsell, t)ie\ also are in wide toiu !i one with an- 
other. between the scieiitilH' .ind ]>rolf*ssional 
societu's on (me liand and the uni\ iTsil les on the 
other, (ont.it I and inlm'-relat ion are set'ured i)V 
some dcgrie ol to'e and rightful overlap, bolli .is 
rcgaials geni'r.il siiliiei t-matler ot resi-ari h .md of 
thc'ir I')!’ f Mnnn'i . I'lnallv, thmi' is exia Ikmt con- 

(ai t between both these i ategories .and the thiid, 
the Stall* snh\ ent K )iu‘d institutions. \ sprt'i.d 
fl'atuie of ihi* polit \ and .idrninist rat ion of these 
Stall’ organisations si^ t ures this, a It'atnre w hii'h 
mnkes the w Ivole of this suhiei t thg more cogn.itt* 
tf) the purview ot our own Six'iet). 1 e.xentplify 
I turn, tor instniua*, to tlie De\elo|)ment Coin- 

nii?%siim. Its jitogramme ot lishei v t esean b, .avoid- 
ing the term> “pure’’ researt h and ‘'applied 
resear<'h in view of th(‘ iiossilde implication that 
pure rcsi’ari'h dot's not h'.ad tt^ praf'tii'al result, 
directs research not akmc to the solvii’ig of par- 
ticular eco'iomic ju'ohlcms. It su[>porls more espe- 
cially what it terms “free” research, in^estiga- 

V, 4 Fro»* the prcM lent U addrcn .lehvoicl to the Koyal Society nt <be 
annlVertuiiry Novombef ;^o. tip. 
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tion in this case of th(* tundarnental science of t 
.sea and of marine lile. 

>\gain, with the Advisory Conned of vScieuti ’ 
and industrial Research, Us programme, gr^cia 
ally defined during the past six \ears, is laid dov. 
as having four main points: (1) the encourage 
ment c)t the individual research worker, particu 
larlv in pure seience; (2) the organisatiort < 
national industries into I'o-operatlve research ass( 
ciations; (3) thi* direction and co-ordination of rt 
scan'h for national pnrj>os('s; and (4) the aiding < 
suitahh rcscaiclKs uiKh rtaken hy scientilic an 
protessional soi'ictics .and org-anisations. It ri 
emits rcscarcheis hv giving financial opportunit 
tc) promising students to be trained in researrf 
att.K lung them to e\[)erienced researchers. 1 
short, U apprentices to reseaoh <i number c 
seU'('te(l younger worki’fs m universities, college* 
and other institutions sc'allcrcd thrcuighout ih 
c oLinlry. 

S(^ similarlv, tin* Mcdli'al R(*se.ar('h Counci 
Its se(.ictarv, Sir W’alli’r I'lctilur, in an illumina' 
ing presidential atldre-ss to Sex lion 1 ol the Hritis 
\ss<)(iati()n meeting this summer, said, sjxuakin 
ot the n< Mis b(‘tw('en scientif'u researidi and th 
progii'ss of m<ah( me, “It is tin* .Kaaimnlatih 
k now ledg'e* ol the b.as.i! laws of lili* and of th 
living oig.inism lo whiih aloiu* we can look I'r 
tbc sine* (‘stal)!ishmcnt' citlu’r ot the study c 
(lis(Ms(> or of tin* npfilit (1 sme lu es of medicine.” 

It IS evident, tlicre'tore-, t hat , w it h a pobe'V ba'SC 
mi sue h pntu iple's .is these, the* third eab’gory i 
the* tuple* s\st(‘m (onshtulmg the org.anisalK^n {( 
smentihe rese’are h in this eountry is one* whic 
has comm(.>n .iim and soliel toueh with both th 
(»tlie*is, the iimv <_*rsitle*s .md tin scu'ntilic and pr< 
lession.d so(it(ie‘s One sea's in short that th 
emg.mis.ition whah has e ome into existe m e and 
maintaining se a'litilie rcseare h in this ceiiintr 
is .1 re’.il organisation it did not spring full 
('(juippe'd Irom the* he.ul of Zeus, It hs 
grown up ratiuT than Ix'i'n planneel In th? 
respes’t it is an org.'inisat ion esseiUiallv britisl 
.111(1 it set'ius ejualil'H'd to do its w 01 k tor ih 
c'ounliv well N\ e hexir of adventures, polilk'i 

and olhe'r. the oil spring of the day. Rut the.'; 
were no adventure's, these, tr) my mind, welcome 
long-o\ e'l'diH' ste-ps loiwarel by the St.ite towar 
the* succour eif seie'nce' .and its welf.are, steps thj 
help to strengthen and conseilidate the* organi^ 
tiim for research h\ sne h .adjuni ts as the Medici 
Rese.arch Coune il and the* Department of Sclcntlf 
and Industrial Research One of the strengths (, 
this organi.satlon that has arisen is, in my viev 
that it interlocks with the educational system.^ 
^hc coimlrv It is an organisation which ptc 
reeds on the wise premiss th.at, in the case 'c 
scioniT, the best wav to get the fruit is to^ 
vate the tree. It i.s an organisation \yhfch j 
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proMiij^ MiCcesstul and ccunumical. Its output has { 
proved a niorc than liberal return on the lunds at \ 
Its disposal. 

But essential to its ('ont'hiuanee is eontiiiuaiiee 
of adequate linaneial support Irom the (lo\ em- 
inent. A tripod cannot stand upon tuo le^''. J'he 
.'^tate“eontril)ution in this eounti) is relati\el} not 
lar^e, hut it is most important. Important as it 
lias been m the past, it has now .m impoilaiKe 
mo.sl esj>e('iall\' great. 'The cost o( m\ esi ig.it ion 
js now higher, nuu h higher than it has been. 
Kndowmrnt lunds ^ arry kss lar than they did 
earrv Private benel.Ktions and volimlarv geiier- 
uMtv, although wdling, are less able to be found 
and less .( apable .it this time; alre.idv gauged .is 
inadequate of lh(ms('l\es alone belore the wai, 
(he\ obvioush cannot alone <'ope with llu* lU'ces- 
sarv undertakings nowe '1 he present is a lime 
when a large-^i.ile withdrawal of the (loveriv 
ment’s linaneial sujiport must prove most lormid- 
,d)lv (Tippling, Such eiippling will be gieati-r 
than llu' ai'tual measure of the sum withdrawn 
would ( ntail m ordinary limes. 

d'o jnill dow n under emergen(')' what has laa-n 
built up through veais of ('areliil ('xpeneiu'e and 
IS proving^ eflK'iimt ('an s(\ire(‘ly b(' ultiin.ite 
\(onoTn\ It is to unlearn a ns('fii] lesson hcarnt. 
Curtailnumt ol the Sl.ite aid nlativelv sm.ill in 
this ('onntrv g^ivam to sclentifi(' researi It must 
harm the s( itMifil'K' prodiu'tion of the iinintrv. 
Nonu ( iirt iiilmeul , howiwer, at this tinu' s( imt'^ 
imavoidahle rhongft ('stimsiou ol Innldings and 
(([Uij'imenl and /xtsuui/c/ is wanltd, it m.iy he 
aeia ssarv to wilhliold tlttt extension at tliis time, 
maintaining bioadlv the s//j///v qao recadv lor ex- 


pansion when that is oiue more feasible. But if 
ri'searth be an iiulispen''al)U' laelor m (he rebuild^ 
mg ol the national bte, saenlkv's should not be 
leepiiied lt(vm it dispr« nvortion.iteK giaateu' than 
from other servues ol a snnilailv e‘ss<nlial kind. 
KediuJion ol the .Mati-’s siippoit on a scale tp 
entail luin to the existent oiganisation Would he 
a wastage i.ither than an (conomv Calmly 
vH'wed, what moie leministent ot llu' w.isl.ige of 
llie war itst li than tor matlnmrv aitii.ille con- 
st! luleil, .isseiiiliu'd, and jirodiu ing what is m'cd- 
tul foi a n.ition's strength as a pillar in the mdu*^- 
tii.il .ind nitt'llev (ual temple ol the woild, to ho 
now under Umpoiarv change ahandontd or biokon 
iij) , .ind at a lime when indnsti v /as a whole 
st.mds ((mvin(<.'<l ol .sei<mtih(. research .is .r nei'es- 
sitv for’ Its tei'ovr t v and w ell-ht ing^. 

!Mv hop(‘ would be that sik’hIiIk' resranh on its 
pri'senl maintenance will be tonsidi rral part ol tire 
inlellei tual bn ad ot tlu' (oinimmilN, pait of the 
bed lock on wha'h rests the ( lh» u lu \ , not to 
spt'.d', ol lire industfi.d ('{jinjvminl, ol the itiition; 
that it will l)e treatral as siuli in the measure t)l 
Slale-siipj>nt t eont mur'd to it; that the State will 
M'lni mher that that support has to embr.ico at 
l( .1st both the univ ersil ii's on one h.iud, .ind, on 
iht* other, tlu* resifirrh mstilnlions administered 
l)v tin .St.ilr', lor this n ason, naiiulv, lh.it tiu’ 
(ountiv's ot g.inis.ition for riseanh, ( omph'X in 
oiigin, vet (<0110111)0. d and (lle<live, stands as an 
mU'gtal svshrii to the rnlm' exisleni e ol which 
IS ess<nlial an .ider|U.ile M.iU ptovision for 
])olh tin sc ( onslitiK'nl elf menfs, indispensable, 
sini ( thev ate, to ih*' whole stnulme oi the 
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The Rayleigh Memorial. 


Jill I'xv Lit IX(. I\ 

r lil'i histoiN ol the Kavleigh Memorial is v.jon 
told. .Sliorll> alt(.r koid Kavlt'igli s di.illi 
in U)ir) the desirr' was exprrssid h\ manv ol Ins 
fiiends i(> ( ommciiioral e him in somi sintahU' 
manner, and a committee was lonited, willi Sit 
J J I homson, then pia sideiil oi tlie Koval 
Soi letv, as i luiii m.in, to givr‘ etle< l lo this wish 
The eonimitlie ( ontaiiu'd i ejjii sent at iv i. s ol the 
iJmveisit) ol C '.imliridge, ol whxli hold Ivavlfigh 
was clMiaelloi, as well as of the Koval Sraielv. 

.Mter I'onsidi 1 at ion it was decided that, sul/jet t 
lo the permission ol dt'an and eli.ipUr, a iiu'moii.il 
tablet should he phu'ed in Westminster .\hbev , 
while his work at C amhridgr as Cavendish pro- 
fessor should be (.ominemorated bv the promotion 
of reseaich in somr' branch ol seiem e in wIikIi lu 
was interested. 

The dean and ehafUer gave a ('ordial assent to 
the- wishes ot tlu I'ommittee, and a position was 
chosen for the tablet on the north wall of the north 
transept close lo tlu' memorials lo Sir Humphry 
Dav^^ and Dr. Thomas \'oung. No space eoidd 
be near the group of .mechiUiop!* , described 

In Cr:>ife?9Uc>dpit Kv C 'Smith's iiit^estirtg artid^ 


C'i St Mi\s ; 1 K Amu v 

\ , M lo ol I )( ( unlu i i w lie h ioi 111 tlu im mortals 
to Adaiii'^, .Stoker, liookei, W .like e, Darwdn, 

1 i^ter, and |oiile, tail bold Kavkigli s work had 
( ]os( (onnefte.n with ih.il ol both ^■o^lng and 
It.ivv , imu.li ol It w.is a (hsinet oul< oiiie o{ the 
KM'an Ill's ol \ oimg, .rnd the position sclei'ted i.S 
most sint.ible. 

Lord 1 \ .IV leig li s liKiuls .n* gi'r,ill\ indrbted to 
Piol. Deiwfiit Wood, K ,\ , ba the labh'l shown 
III i Ilf,' .u'( omp.mv mg illustration .ind espffially f<ir 
(he vf,r\ exf'elluit hki ness f>f 1 ord K.ivleigdi. their 
" lUK I ring leadei in tlie .rdv am emeiit ot n.itural 
knowledge,” w liK'h he li.is exeeiitf'd. 

'11 le r ei I'lnonv on \’o\ emhr r a very simph’ 

one. \ nnmher of laird Kaxhigh’s nkiiivfS and 
flit lids assembled m the Xhhes and wiie met lyv 
the dean and ('anon Barnes. AlUi two sliort 
, jiraviTs the dean invilrd .Sir josf'pli 1 homson, the 
f'hairman of the < ommittee, to ninril the tablet. 
When this was done the mr morial wa> dedicatctl 
’ b\ the dean and, as a iribiiti' to Lord Ka\l<'lgh’s 
1 work an<l positron, an addrr'ss, w hi< h i^t sub- 
j joined* wa.s delivered by Sir Joseph. I he rere- 
[ mony Wli&.theil; clo;$e(l with the Benediction! 



NATURE 


[December 8, 1921 


'Phc ioHow iTieinbors of Lord KavU'ii^b’.s 
fainiiv and rojirost ntati v ol thr I ni\t‘rsjl\ <>1 
(L'ind)rid< 4 <‘, ilu* < omu il ot the Kon.iI Six iet\ aiul 
(>!h(ir in^i itul loiw witli ulu^ii he w h onne( ted 
were anuji^^ iho^t- who wer( present ; - 

1 he Doua^er Lad\ !va\l(i|;ii, Lord and La<l> 
Ra\ lei^ h,’ M IS. Sid^wnk, the lion K. Strutt, the 
lion, halward arui Mis. Stiiilt, the Kt. lion. 
(*, \\ . and La<!v Bett\ ihdlour, and Mr L. J. 
Strutt; the v ici*-! haiu ellor ot tlie I nixersitv ol 
t'amin idi^e, Sir josepli Larmor, a'ul Mr f. h . L 
Kavvllnsrin, Menilx rs ot I'arhainent lor tin univir 
sit) ; tile pri'sideiit ot the lvo\,d Sixietx, Sir 
J. J. 'Lhoinson, Sir l)avid Ihain, Mr \\ . IL 
llarrl), Mr ^je.iiis, .S’n .\tlhiir Sidui^ter, I'rol 
Lnrnh, Sir William llraiL;!.;, I’rof h'owler. IVof 
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sum a\ailable fui the pureha‘<e of periodical 
t)indin^, etia. would, in ihie opinion of both Si 
j, ) i honison and Sii l-irnest Uuthi'rford he • 
real sei v ire and wouM t^ieatl) j^roinole res.ean > 
in ph\si<'>. at Camhiid^e 
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to thank (h 
perini''sion t 
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('f Lord K^yleifih liy Prof Ilrrwcnt Wood R A., uuv 
\Mjc\ on November , . 


Sir Josm'II 'I'homsi )\ 's .Xnnui ss, 

<.)n tji'lulf uf !h(‘ R()\al SixiiM) and nf the I’nivi 1 
sit\ ot ( ’aint>rid^e it is in\ ])ii\ilecr to thank ih 
j)<an and < ‘hapli’i (»f \\ estniinsler for perini''sion t 
ei.ai a nu'inortal to Loui lva\l»*ij;l) in the Abbev. 
d<‘sue ats 4 » lo thanlv the artist, Mr Oeruent Wont 
whose vlvilt lij', niadf the tneinonal an < \( I'lhait liLt 
of laad lva\ leij^fi, .ind has end«.\\(>d it wit 
listH iin-tits wtinh inak'e it woith} (d a pl<ice o 
< ',a walls I d(‘sir{‘ also to thanlv tin* (ontiihutoi 
hose 0(.n<-u»sii\ has made' this in< mortal pirssibk'. 

ow't in\ position h( re this afternooi 
(o the com t( s\ ot the jn esiilt m c 
th<‘ Ro\;d So(d< t\ , and «)( ila^ \ ici 
(iiaiicelloi of the I m\eisii\ of (‘ail 
hridee. l-'ilhii of tlu'si would has' 
b« en a mote a j>pi opri.Ui i ('iiresi'iit: 
ti\e tlian invsill, hut it is their w’i'^' 
that, as (hauinan ol ihe ('ominitte 
of (la Mtinoiial, I should undertak 

this dLii\. Il seems littiipo ili,u, o 
this oe ( asK Ml. w hen \\ ( plat e 
. nuniMti.d lo Lord lva\!(iL;h in 
^ hinUlinL; sin nnind* <.1 h\ nunuMt.ds t 

die niosi illusirious o| l'aiL;l I'^hiner 
— .1 (('w Wolds should !)(' said ;tb 

^ ttihut(‘ lo his Work' and tn suppoi 

ol his elaiiii to be rtpieseulod O 
S| till so w.dls. [.on] Rnlti^h dt vote 

p ,1 loni; lih- With onlit(' siuL;l( ness ( 

pnrposo .md pi e-('iiunent suttess t 
I ; (h< pui suit ol what, in lh(‘ phrasei 

loe\ i,f ih(‘ Kosal So(iet\, is ealle 
' the pioinolion o| naluial know 

► 1' d|^< ” h*'t filiN \eais, wiihoul pau‘* 

.IIl td'i ,iiid without hull), Ik pm sued r< 

s<ai<hes wludi art' one ot the p,lt)rif 
'd I'mplish scKutfu 11 is possible t 
d foi 111 ,m (.stiinaU <'f llu’ ‘.[ualil}' an 

iiuantm of 1 oial Rax It iith's w'ork b 

iliose si\ volumes ol tolhtitd pnjie! 

whit'll we owe tt> I he 1 nterpi ise of th 
Sxndits ot die C '.imbi idj;e I nixersil 
***'*®®*“ I'ttss Amoiu4 lilt 44(1 paptis w hie 

• fr./'.frus till thtso xolumos llleli' is not out* thi 

m W, --t nun ''ter tllXl.ll, tlieio is iK't tMll' that dtH 

not atlvance the suhjet't with which 
d< .ds, diM(" is not oiu^ that dot 




(J. W Rit hai dsoii , sir (a-rald Iamt>\ C'tuic np;ham, 
rnembt I's ol i ouik il td the Roval Stmiety , ami 
Prot. 1 ' . l)erwt'nt \\ t,K>t.l, Ia)r(l Stmlh- 
lK)roti}4h, Sir {anus J)e\sar, Sir \\ tlltatn 
McCormielv', .Sir ('haile^^ Parsons, .Sir < leorpi'e 
Htdlhv, Sir Oliver Ltalje-e, Sir .Manrtet' L'ltz- 
mavirit e. Sir Napier .Shaw, and Sir Ruhatal 
(ila/ebrook. 

In otdt'f to promolt' rest arch in a hrant'h ol 
seienet' m w lut h Lord Raxltnc^h was infcrestetl, it 
has hetm ariar'iped to hand c>\(m tlie halant'e of 
the fund, some 500/ in amount, to the rnuersity 
of (Jambild^e to be used as a library fund at the 
C'avendish Laboratory, w’here there is a research 
library to the formation which Lord Ravli^h 
contributed when professor* To have ap. aiUitial 
NO. 2710, VOL. 108} ■ ' ^ ‘ 


nut < 1 * .n .ex ax tlUVit nil ic s ; and amon'^ th.it 
lumihfi diria .nt' ^t iitelv anx which lim^* Iw 
shuxx n tt) rt‘c[uire ct u 1 t'clion. It is this,, T thinl 
which I .\pl.iins that while tht' collet Ital p.n])Ors < 
stienlifit' men ofum fm m a kiiiti of mtanraial tabb 
in out hlxr.irit respteied bur ntit disturbed, thos 
of l.ortl R.ixleich are amono |h<‘ most frequent 
(opsulli'd books in the phxsicistN library 

The first inipiessiun that we e-'in nn looking’ u 
tlii'se xoluint's is Die cidioliiltx uf Lrad Raxlei^h 
work inathein.uit lidht. brat, i‘k'i t rit'itx', ina^rt' 
(Ism, tlie properties of past's, uf liquid', and solid 
are all repre^tmted in falilx’ t qiial yrropoi lions. Jf 
were askt'tl to in what department of phvsii 

Lord Rnx leitth’s work was mo^t important I 
be quite at a loss to do .so. In these days when ^ 
i speak ^ electriciaiLS^ of molecular physic^ts. ela 
[ tician^ OT' even 
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gf math^maliral ])fi\ si( rind cxjuM imoiit.il j>h\si( 1^1 
U i< ronif .uru^'. onr who w.i-- «.nli 

wliu, lik(‘ Kil\in and Slokrs, \\a>« * .n )i and ol 
Lord RaNUi^li lindvl ptu-ics foi pto\aw^ 

yrui ('\l«'nd«'d flia f>oiiiidar\ ol a\(!\ n< p.a-tiiu'nl ol 
I h'‘ imj)M‘'>'^ion made h\ nadni;^ iiw pap-'i'v 
ihif only due 1o llu' htaiUv of lia- new 
altaiiicd. hu( to tlio clcanK .md in^'iniii disjjhu.'d, 
which .does one a tune ;^ia>|» of i|u ^uh]' ' I \o ^uh 
j<ai p'lssrd through Loid l\a\lciph'v mind uiilioui 

heinp (dacificd and ha\i(u; it-. (hlluuliir> liihet i< 
itnood or brouj^lit “-o into ilu- liphi .1-. to In' 

-.uliji M lo .illrirk on r\cr\ side 

d h( iinpi I's-ion tliil oiU' yo'l- ,iflri feailiue; t p tp' ' 
|)\ l.oicl l\a\l('iph Is (hal llio sglij, ,1^ i| !•lna^ ii-o i 
hittinlv jdirasi', Iia-, Ina n lidicd-np law and oid* r 

Iiavt Ix^'rn siihsi it III cd for di-oidfi Ihoio im* --.inK 

p,(,M men of s( Irnn' who-' ''aim (m'-isis in liislnp 
said liie fust Wold on a snhpci, in havmi; mlioduti'd 
soint' MOW' id'M wfinh has pi(>\(d liinlfnl; Ihcn am 
o(h(M- w lios(' < laiin M nstsis pnliaps in lia\inp s nd 
die ! isf won! mi tlu siihpal, and who hno rodmi<l 
the siihjf (d to loplial (onsis(wi<\ md ileirness I 
Ihiiih In' tempeiainenl laad kohiph n dl\ iicloma'd 
to ihe s<'( ond iMonp ( erlamlN no in m mm n\ell<d 
more m that piiaO st of intellriaual jde.isntes, worh- 
iui^ .It a snhj< ( I whkh w.i- dl olm, um'iI and t niided 
and him el no ] ( to a st ape when 1 \ i 1 \ 1 limp w a- i h n 
and. Ill ordia When wt lalsr Lmd Kavhiph's pao<is 
w (hid sonu' pm ' !\ m il hi nia ( i< a I, m ha h. w 11 h In 
(haimieiislii diriiiiU’ss ol altatk ,md simplaif' ol 
fHi.an-, he oblahnd most iiniioitani tesnlis We pit 
olbeis alniosi pnoh < \pi iinii nlah sin h as ihe ileiii- 
fiimrilion of thi^ absoliiii iinn in elt(iiifi(\. in wlotb. 
a pain . w. ilh simple a pp.n iin , be n lamed ri snils w hi« h 
luailid (11 III mail tlio-i o| Ki eiianll and jonle 
Riit in till iiMjoiih ol wiilint^s we ha\e a (ombiii.i- 
(ion of null hemal a ,d aiiah is and *r\p< i iiili iHal woik, 
and his pajiers, | lidiilr, iHoid the best ilhisitaiion 
of tla^ line lo-ordmalion of tliose Iwo pieat hiam la- 
id aHa( I< on ihe pioldiiiis ol nafme d la jilosnal 
idt.id direet the mallieniai a al anahsis inlo the 
diotm s| and most appro|iMatf i llama K, wlnle 
the mallamatiis pi\is ]>teiision rnul point (o the 
pin SICs, 

|us( one wold ahoin .anoMa r ( hai.ii fei ishd of lord 
Rrnleiph ffe was, so lo speak, (la kniphl-iiiani of 
)>ln nil's There are nan of whom il is said (hat fhe\ 
ne\('r shirlv a dilTuullv, hut Lord Kaxleiej) weni 
roaminp ahout seek'ine fm diirauliies to ihsitov, and 
I really heliiwi' llail he losed a di(lhaill\ for its own 
'-akc, and peihaps fi'll son \ for U afh 1 he had de- 
vSfroved it. Hut anamp lla di lliciill les m plnsus 
noiu' was e\rr iKalcd tiv aiix default of foul KaN- 
Iciph in deainess of i \piession or i learia-ss of thonphi 
Up was an a? list In (he prodiaiion of Ins jtapii- 
Uc had the arllst's; inst!ia;t inptained so deepl\ llial 
even ihe e\»ilenient and hint\ ol lla' f'amhiidpe 
^^^^thenlali( al Tfipos in the old days, whi'ii il was 

liternlh a rai’e apainst time, could fuit d('stro\ it 
E\Pr\ otie of his esaminers on that occasion said that 
his papers weri' so clear lha( they i ould have been 
sent to press without revision 

Amonp Lord Kavlciph’s m.irn discoveries I will 
jlist confine nnsidf to one, ilu' disroveiv of arpon, 
because that is the one vvdiich attracted most 

attention, and in whah, peihaps, he broke the newest 
pround. 'Fhe disc oven' of arpon is one* of (he 

rorniinces of srienee. 'Ida* fait was (hal we had, 

unsuspected anionp us, the element in Irnpe pnrpor- 
tkiUS — Iherc are, I believe, some tons of it within the 
wnIJs of this bundinp---and in sfdte of th/5 export- 
N(S. 27C9f ipS]-, 


men!-, of (hemists .md phvsi, t>(>, jor i enturics no 
; suspnKiii ol Ms tMsO'ni, i\ 1,1 ,\ii It seetns 

lather .m iionv th.ii while lla ihcmis(s, h,ifi been 
laiisa. kiiip mines .md soon liiii;; ila- si.os lor Iiew' 
demenis, .ill (he luHe ilaie had b< t n m iheir lalkita- 
nai«s ,11 dt mem wilh moo omukilde pi'i^pertio 
ih.m .m\ ihat laid h.in dts. < ,> < 1 1 . ! Mu- leinaikablc 
tluim ahoul 1 Old Kavleieh's mvi-npaiam Wits that 
it w.m Mot hi..mse he us.'d msduna'iim moo' pov\erfuI 
th 111 .00 o( iliM.,, al lla < omm md ut Ills po <k ( essor*^. 
\ipon w.i-, Il idvi d down hv lia' old. v| pii i'<“ of 
dienuial appaiaivis. ihe hakna e, an msinma'iil whiih 
it. id h. ( n il Ihe tomm.m.l i.| all l.oid ICokiph's pie- 
diii'sv.iiN^ md [)v whah (law lUiphi hiv. m.ide the 
distoveiv, Iml lla \ did noi In lla isolalimi ol arpon 
I.oid Iv.oleiph w i> loiiunali- t nouph lo pimnie the 
( o-(»p. I '1 ion o( Si( William Rainsav , and when the 
])lopiilie, ol llie new sii!i-t.ua«' Wiie I lU I'st 1 p.i I ed 
ihev iinnid oni (,, he of e\ii loiihnatx inleresi, and 
, the (li-ioviiv (h (hiv. w Indi was tollowed bv the 
(lisioviiv of otla-i p isi's id (Ik Sana iialUM*, has jtad 
a veiv ptononiaid mlluerue on lla' piopri >s*of oiir 
id' as Is (,, ihe s(i U( lUM' o| main i 

, I imisi p.tss on f(om Lord Ravli'iidi’s i oiiii ibiitimis 

lo seieiic to (i.usid'i sojia- ol his pnhla ser\i(e‘^, 
Ih wa- Imip and miiin.ihh imua'iled with llie Rot'.il 
‘^o'leiv hot mile \eais Ik was semi'Iarv, and for 
lluee V'ais Ik- was pn-ideiu Ih i in iihei! th(‘ 
piilda limn- ,h dial mkIiIv h\ pij>eis w hidi added 
'oalL lo ii- po’si^.K Ih Miidind poal sriv'iecs 
lo die I ni\' r sii \ (d ( miln idpe ( )n M i \W el | \ detail h 

III 1S7U. w la n the sia ( I s‘s ,d da la w ‘^i hool of 

Lhvsiiv was iioi \(| is-mi<], Lord IvaxIiii'Jh at ('mi- 

-Mlerahlt pi rsoiial saiiilKi, 1 ajiie In die m '•( ue, and 
foi li\e viais la* w is die (^a\'iaii-h Lodissor o{ 
I’hvsa s, .md this vvoik. wilh da is-l-i mi e of that 
o( Sii Ixiihaid ( da/»'hi I lok' nal (d Sii N.ipiei' SliavX', 
pul ihe s< hool oil sui h a In m hasi- dial ils sncci'ss 
has iK'vei sini'' la eii in douht Ihe I niveisity took 
da ofipmluiiitv of hnia)Uiim.t lool k i\ leiph hv 

niakiiip him their ilauaelkii, Inn n w is not onlv 
w ni k (hat I Old R ixleipli pa\e (<> (he I mvcisiiv ■ he 
wa- a peiieious heiad.uior When he nieivi'd the 
\ol)( I pii/» la handed ovii* (la iiioiaw fm die use 
(d da* I nivirsitv \p nn, la* was loiip lonn/ntcd 
wilh (he Roval Inshiuiion Ih Was piufrssor there 
fm MveiileiM viais, and maiiv of ns h.ni heard those 
clear evpl.m.ii loUs id sciue o! (la nmsi diflicult 
problems of j)h\sus, .iciompanied h\ evjieri- 
tm-nis, whiili Will i hai ai (i 11 -1 a allv simple and 
! ^beaihifnl. 

, Hut of all (he hollas \\ nil w hi< Il 1 onl Ra\ leiph vviis 
ass<)(ia(e(! I douhi if date was (,ia in wlmh lie v\’as 
. Irani' irKerestid than m th* V.hion.il IMi\si(',il Labor.'i- 
: (orv lie was (he ilaaitman >f lia' lommilfec whirli 
' n ronmieialeij lla foimdalion of (hal iiislilulion, and 
he was ( hairman of da* cMaudxe Imdv fiom the lie- 
pinninp until ,1 var nr (wo before his death 'riie 
piowth /d dial instilulion from verv small la piniiinps 
(o (lu* j)()si(ion It now o((Uj)i<s^ that (d (he most 
j impoftani iiislitulion id its kind in the work), is due* 
j in tai sail ill deprei (o (he work t)ai( loid Ravleipli 
1 pave to i(. lo (he judpment that la displaxed in con- 
j duclinp i(s aflaiis, lo his know iedpe, ,nal lo his in- 
j flueia e, 

.\nother ‘^uhjnl in (onnection with w hit h Lord 
Ravk'iph Tendered preat -erviK'S was dan id dipht. 
fic was convinced lon(.t la fot'e oda r jx'ople of the 
possihilil V. and even the ja ohahlln v . of Ihplit, and 
when niplit heiami' .1 serious piohlem (o this rountrv 
ht^PSternme chairman of the (’oinmittei' on Research 
in:|p£‘rQnautici«, and it meant eventiiinp to that sub- 
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]<Tt, pcrjK’Ui.*!!'' p(‘rj>l<‘\c'i wiili new j)i{»hl<*ni-v, tt) 
,if ((Miiin.'ind th( uneitinj^ of lAM<i 

Rn\lt'i^l> .'iiui hi-, knowledge of .iihI tu> Uet n 

jnstinel for |)i,utn.t'. DiiniiiJ ihe w.u, wHien run 
.sjM'einlK impoit.uit oi spuiaiU ditfh ult pctuu aioN< 
in connecdon with ihi .ipphw.ilion of tor 

ili(' me ol till Aimv or Iw»r<l K.i\lei)^h Wris 


vcr\ ofu n oomulteti, and nrwer in \ain. I.ord Rav 
I belies e, ha^ had e\('i\' lionuur that thU 
r 4 )urnr\ (an bestow', .uid tu^ desi^rscs that place on the 
walls of ih.e \b}><‘S (.los»» the meinoiials to Davy 
and l 4 ) N’ounp, fot , lik(' tium, he incieased the 
piestio(‘ of this voimtrs in s( it iu r, and widened the 
bounds of 4 )ui' know h’cjof of natiue 


International Physico-chemical Symbols. 

Hv l*K(>l Atj:x. iMNdLAY. 


I N the \ears }>rior to the ssat endeasours were 
made hv various inti r nationalls consl if uted 
bodies to se< me -t eater uniloimily in lire s)ini)ols 
used in dilli r« nl louuines and l)_\ ditkrenl wniets 
LO r(.|)rts(.id j)b>sK'<d, jjiiv sa o-( luaua.ai, and 
cltelrotv'ehiiK <il tpianlilKs. \s ])art ol the ner.al 
movemet'it to fins end the Inlernalional \ss(4Lia 
tion ol C',ht.nii(al ^o( u'lies, hmnded in um i > "’^‘1 
up a (.'oinmission lor the I nduadioii ol IMusuo- 
elftmieal SmuIioIs, and in tins eotnmission 

.submitted to tlie (ouiR)lol the International Asso- 
eiation ol ( henm'al Soi leties a list ol ssinlrols 
lor q\i:intili( s espet i ille (>t j)h\ sn o-eh< mu <il un- 
pottanee. At this point, Itowr^ii. tin* iurhI was 
felf for CO ordin.ilim; the woik ol llie » orntnission 
with that ot other bodies, and a small "woikin^ 
committee,” (onsistin^i (d Sir William lsams<i\ 
(chairman), Dr. hiadriclt Aucibaiii, Tiols, V A 
(luyc, Ik |. Walden, and Ab'X. I’ tndla\ (seeie- 
turv), was theielore set iij) m order to setuie this 
coordination anil to sn^^t si ini'lltods of organ- 
isation anil work 

The list ot s\inl)ols dtawn up b) the C’ont- 
missioit lor tlie I'nihcation of l*h\ sii o-elu mead 
Symbols was submiUi d lor i onsideration and 
criticism tti tlu i heintcal sotirdies ol tlu- ditti'renl . 
( <.)unl rios f e[u CM III ed on 1 he Inhi national Asmh la > 
tiun, to the AiisMdniss Inr lAnheiltm vind I’oinul- ; 
^nVssen, and lo the International lAi t 1 1 oteehni<Ml 
("ommission 1 he iiiluisuis and su^i^(>stnms re 
(.eived fioiii llies(‘ hndii's were ('()nsid( re<l in M<iy, 
0 ) 1 ^, 1)\ tlie working i ominittei lo wlindi O'ftn - ,j 
ence has been nnub' alarve, and a list ol s\inl)ols 
was th<m diawn up lot tlu' approval ot liu Inlei- 
natl(vnal t Oininission. I 'ntorlunati 1\ , howeaei. 
before the ineelinp ot llir 1 ntei nat lonal Commis- 
sion too>\ ])ki('e, intei nat lonal siiintilu' rtdalions 
wt'ro rupiurt<l iiv the outhtaak nl w tu , .ind tlie 
list of ssinhoU r ei'onuuendi'd unannnouslv hv the 
members ol the workinj^ < ommiliei' I'oiilij not, 
tlierefoia', tlu approval ol thi patent (^om- 

niission. \'' It I'" not to lu' douhli'd thnl this 
approval would liave ht en piven, and as it woubi 
have been a inish^rlune d liie labonts ol the eivjjp- 
mittee on whith (it eat Hritain, hraiua*, (lernurny, 
Russia, and Swit/erland wiie ri'presrmted had 
been in \ain. the I’ouiu d of the C'hemical Sot'ielv, 
with the appioval ol the nu'entlv (onslitutiai Inter- 
national Union of Pure ^nd Applied Chemis^q 
authorised the publication ot“ the comtnitt®? 

NO. 2719, VOLv 108} 


re[)(>rt and list ol svinbuls in the Iransaetions of 
tlu* UheiUK.al Siuai I w .\pril, 

As rcjyards the 1,0 neral prineiplcs adopted by 
the workini; (.oirimittee it mav be said tlvat in 
dr;iwm<; up its list the lommittee restneti'd itscU 
to s\ml)ols for (plant ities of eluniKal or jvli)sico- 
eheiUK at importance and approved the general 
prnu'ipb adopt(.*d bv the international Commission 
that (iiev'k k-lters sliould be used as sparingly as 
possi))le. In respe('t ol svmhols lor (juantitieS 
used, espei'ialiv in mat heinalu. s, ph>si(s, and 
tlie various braneltes of inatheinalu s and physics, 
the committee lestru'ted its(*ll to the 

svmhols whuh liad bi'en ri'commended or adopted 
bv tite sijiniihe bodii's spei'iallv inleu'sud m these 
(piantrlKs, and thete wen* iiu hided in the com- 
mittiu*\ list onlv those svndatls .ihout whii'h there 
was j^eiu'fal a;.;nement aiuoni;- tlu* spec lall) ernn- 
petont l)odi( s, \s it was not possible, in tlu* case 
ol svmhids wlneli are emjdovcd in dillerent 
biaiulu's ()l pun* aiul apiilud si u m always lo 
(obtain a^re(*nu nl amoiiL; the n jvresentat iv es ol 
dill( r(*n 1 s( leiu rs, the loinmittce adopted the 
svmhols w hit li lind, or ate likt Iv to find, ^imeral 
.!<'( ept.iiK e hv t'liemisls o[ pin sii o-i lu mists. 

Mthou^h <1 j)ia(lu\dl\ universal ai; reement 
.dn*adN obtained lepanhn^ many ol tlu* symbols, 
llu*ie w CM .( number of (piantities lor w huJi diverse 
svmhols weie ('inploved h\ dilk rent wiiti'rs or 
vveie sul;l;( sled hv vaiious liodies It was neccs- 
saiv, tlu'nlore, fot. llu* ( ommilti e lo examine, 
('aielullv aiu! eritu.dlv, the (!ill(*n nl sue ^c‘sti(jn« 
and to make a dei isuin as to tiie s\m]>ols to be 
re< ('umu luled tor iis( . d 1 ^* leasous lor the ehoic^ 
(vl s\ mbol made bv the ( ommitte(* m tlu* debated 
cases <ire ,ipju luied to tlu' list ol svmhols. 

Althoiii^h it IS not ])ossiide to refer spec ifirally 
to all dchatabh* e<is( s, i t k n nec* may be made to 
a few impotianl Cjiiantiti<*s. h'ot entropy and for 
maximum woik the <nminittei* i ('commends the 
sv mluils S and .\ 1 ('sju ( 1 1\ elv , althouc h in doin^ SO' 
n'L;n t is evprt sstd at having to dv]>«irt from the 
('lassK .d symbols cp and ip enifiloved bv Willard 
(iibbs. The ('(vmmiU(*c, hovvew'r, states tliat it felt' 
i such depaiture to lu* advisable on tlu* twofold 
principle of diskirhuu^ evisim^ usacif' as little a.S 
]U)Ssibl<* and of <*niplovint; (lr(*el-. letters 
sparinf^lv as possible, h'or decree of dissociatioiT 

1 C'opiet of the report nnd h*.! of symbols mav he obfJiined on 
lion to the As&UtaQt Sec^iary of ij>« Cheroieftl Society, UurUngit»n,H<i«i«»> 
Londoti. W.r. ' ' ■ , ' ' ; V ' .k 
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(ioniCv thermal, He..) the committee recommends 
the symbol o; for the ratio ol sptciiK' heats tlu* 
symbol y; and for eleclrodt* potential, as ioi ehc' 
tromolive force, th(* s\inl)ol hh 1| ma\ .ilso 1>^- 
noted that the komnAtt<(* recoinnu-nds tliat 
kation should always he -spelt with a “k 

While the committee considered it to he in- 


nd\isahlc that nn\ attem})i shouldi^^be made to 
i»)n\pel authors to ase the s\ml)ols which it reiTom- 
mends, it was ol opinum that e\er\ means should 
ln‘ taken to i n« ouraj^e the ust' ol these symbols^ 
and u remains lor the ddteienl otli( iaf bodies 
( on« (M n< d to cr)nsider how siu It encour.i^omcnt 
I an best hi- ^ i\ (ai. 


Obituary. 


1 )k. J. a. Ala KN, 

M r, H. E. Anthony, associate curator of 
mammals m the Ameib'an Museum of 
Natural llislors, New \’ork, has sent us a de- 
tailed notice ol th(' lii<' and scicntiru; work ol l>jo 
J, A. Au-KN. I>a< k ol spac e ])r(‘vcnts us Iroin 
puhlishiny mc)rc than the Icdlowin^ extracts re- 
lerrin^ to a lew' j)omts of parlic ular inhTcsi : 

Natural histor\ has sutfi red a hea\ \ loss hv 
the death, on August jc, List, of Dr. Joed ,\saph 
Allen at eij^ht \ -thre-e ve-ars ol a^e Di. Alle-n was 
hest known lor the \\e)ik in mammaloj;\ whieh 
he caine'd out as e urator c>f ecrnitholo^N and mam 
maloj^y in th(. Americ'an Museum ot Natural His- 
tory ed Ne-w ^'ork ('iIn. Kowewer, his activitie-s 
were inanitc'ild, .md an insight into the* tinl\ le- 
marktihle amount ol work' ac c ompiishe'ej 1 )\ Dr. 
Allen ma\ Ik* ^anud Irom a ^lanee* at his liihlio- 
^'raph\, whicdi m lejic^ ine lude'd the* folleiwinj^'i 
PapeTs on mammals, -’71, on hirels, c)(>0; 

on le-ptdes, on /oo^e om a|du , <) ; cm e\<)hition, 

; on nomc-nc'lal HI c‘, 7,:^, on hioLirapln, f/vi; mis 
C(*llaneoiis, j() ; a total vd no less ih.m I 4 <>J 
fiapeis. Since tin* pulduaticjn ol this list othe-r 
papers have* appe-afed and a preat de.d eil un- 
puhlislu'd manuscii()t has be'e n prepared lor pul>- 
lication One could md hut In* impiesse-el h\ suc-h 
a list as a mere te<it e)t writing alone*, hut the* 
workc rs m his fudd w ho c onsnll the* juihlieat ions ot 
Dr, Alle'u know that ai’i infinite* amount eif 
palieju'e, ol ]jai nst ,d<i applic'ation to tiring 
dedail, anel of w ell halanc c d and judicious \\(it;li- 
npij ed' lae'ts, is c harai'ler;st k <d his papers. 

The hulk ot Di . Mien’s papers deal with taxo- 
nomic* (luesl ion with the ]dc.‘nl il’ic at ion c)l eollec'- 
tions anel witli the* revision ol groups Main of the 
laUe,^r have become c las>ic ah and <imontt the best- 
known mic;hl he mentioncfl the inonoj^ t aphs on 
R(,)rth Americ .in ixoelentia, written in collaboration 
wdth Dr. IHliot C.■oll(“^ Dr. Mien had m.aiked 
capabilit ic's lor philosoj'ihic'al re-search into, and 
interpretation of, the [ilu-nomc-na of /ooIol,**) , as 
ijx well shown hv sonTt- of his earlier paj:)crs. hnl 
cirenmstanc e-s directed that In- should expend his 
energies In oth|f*r diic-c tions 

■ On(* of Ills vouthfnl aspir<itions was lor editorial 
Work, and from iSpp when he edite-d his first 
“ Procecdlnj^s of the Boston .Soc-ic-ty ol Natural 
History,” until iqiS he* f>(-rform«?d contimious 
Service as editor of .several scientific publications. 
For thirty-two ^ears of this period ho edited the 
BtUietin of the American Museum of Natural His- 
for/ twenty-eight years the Auk. 

v:oi. -jcoSlv-Li 


I roh.ihI\ Dr ,\lle-n is best known inte'ruation- 
allv tluoLi^h Ills .^it horil at i\ c posiiion on /o<>- 
lo^ic'.il neuiic‘ne latuie. In this ex.ulm- fiedd he 
was pic -eminent; intc'iii.ilion.illv Ids woilh was 
i(*i oj^iiised h\ his position on the Intc i national 
(, ommissious since* jc)io. 

\tn0nt4 fhe nianv honours which Dr,. Allt*n re- 
ceived mav he- ine*nhone*d the* W .dker (d.ind Prize' 
c>l tile* Boston .Soe le tv ot .N.iUiral Ilislorv in Jt)OH 
and the- medal ol tjic l.mna'an .Soeictv ol Ne‘w 
Aoik in t()it), lie' was pic'sident of the* Ameri- 
can Ornithologists’ Dnion, 1.SS7 cp, pic-sident of 
the lanna‘an Soe k tv ol New \’otk, iSc^o-rHc;;^ 
mc-nihe'r eif the* .National ,\e;idcmv ol .S< icnc'cs, el<\ 
ll<' was also an honoraiv memhe-t ed the British 
Ol n it liolo^ is| s t nion, the* Zoological Society uf 
I ondon, the* Auitr.ali.m ( )i niiholo^ists' khdotl, 
,in<J the* .Soutli Afiic'an Or nitholo|.^dsls’ Ihdon. 

f he e arly j),irt ol Dr .Mle'u's hlc* was .‘-pent in 
New l•.nldanel. ddiat ji.irt of his ac adc imo fraln- 
int; whch had most inlhu'hi'e iipcm his later life 
was Ins assoc iation with the pic-.-it Ic'iic In-r, Louts 
Vj^assi/ Strue^hnt^ undei the h.mdieap of a 
e'onsl it nhon at no lime- vc-rv sironj.;, he* made 
sewc-ra! not, aide c'olh-c tin|.^ ^he most im- 

p >rlant heme lluit to Brazil in iSci;. first 

museum appoinime-nt was with the- Nfusc'iim of 
('om|»ai ativ e Zoolo^ v at ( 'amhndpc-, Massai'hu- 
setls, hut m icSS:; he- took <a c uiatoiship in the* 
\rn<-ne.an Muse urn ot Nalui.d i^lstoI^ of N(‘w 
\ 01 k C. itv. IlcTc- his Ic'THire was coninnious until 
the time' ol his dc'ath. 

Dr Mle-n niimherc'd aiiiono his liic-nds jiractir- 
alK all the vv c'll-Know'n wcukcis ()ii hird.s and 
mammals, .md the' respea t foi his se'icmlitic’ atdain- 
mc nts promplls j^rew into a love ol the man him- 
self whe-ne-ver one- vv.is fortiin.cle e-noupli tt) bc‘ 
nmnhered .imon^ his jie rsoii.d fiie'iids 

\M. A B vicf n -Orohm vx 

I I is Uilli niue h re^^ret that we- rec'cmd tin- death 
ot Mr W', .\ Baillie (iroinnan, w ho parsed aw ay 
siiddc-iilv on NovemlHr 2 y at Scdiloss Matzen, in 
'l\rol, m his se'\ C'lity-lirst ve.ir A man ol striking.; 
plivsiejm*, endowed with hi^h ccmr.iLtc and threat 

I mind, he* ])c»sse'hse(l an intense- atic'ction ha the 
, ^Id and j^rand in N.alnre, < onjiled, rem.irkahly 
enough, with an millat^t^m^'- interesi m miu'h that 
' i^ J)urc‘ly sc'liolarlv. ddiat such a man, the son of 
^ a sporting; Austrian of lar^c- c-statc-, slmnld have 
developed in early >outh wliat ptoved tc> be per- 
I inancnt tastes for hunting- and mountaineering w^as 
' fliyrhaps inevitable, and in due course his adven- 
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uircs upon the mountains of Kurope and Xorth 
.\m{‘ri('a gained for Idiu a i^reat ninitaiion both 
,js an ifUrcjjid ('limiKt and as a siiooItT bi^ 
^otrn(‘. Ibn Ills ( I. urn lo hi' re rn<-in]n*n‘d i)V 
naliiralists rusU upon a iar inoii sis uru founda- 
tion, for niariN w ho a' iucvi' dishni lion in the Itrlds 
indicated an, })crliap-<, lust torj^oilcn. 

Most loM iii,,it( K , ihiil!ic-( irrdnnan soon heejan 
to uriti* alioiit hi> l.i’v-ourit) puisuils, and Iroin 
1875 onwatds main hoo!.-, and innnmi ralile art n U s 
in p(“rio(hiMis flow id from Ins pen In Ihisr urit- 
ni^s thi're is ninch ol mttri-^^anil iinjiorlan* e to 
the naturalist, for the antlior u<is kn n-siidit''d as 
well as ]ndi( lolls Ills lo\ r ot tin- < liasi- led Inm 
to i-xamine i\('t\thinp lonniitid with its lnstor\, 
and with tiie ulinosi paticme and indnstr\ hi ex- 
plored an' !( nt liooks, pu tnres, tapestries, and 
moulderinp leaps of in<dic\al records in search of 
facts. I hi rrsulls of (In s(' rescan lies are wrll 
s(‘('n Ml \\hat Is ])roI)a 1 )K iknila' ( liolmiairs 
preal' si hoof., Sjiort in \rt ” (loit), wlmh is, 
in ejfi ( 1 , an a< Inn I ahlc hi store ot the i liase as prac- 
tised in the loin < init ur les hcl \\ ecu i.px) and iSoo. 
C’ff e\ini poatcr intircst an- his te\o eiiitions ol 
“ I’lie M.isli r ol (lame," written hv h’dwaid, 
seeond l)nke ol ^ ork ( ‘shakespe<\rc’s "laKe 
Aumotle’M, hitwie.' (pit) and i i i'his work, 


! comprising a translatioit ot Oaston de Foix 
! “Lie re de Chasst* ” { and five origin, 

i cliapters on Lnglish hunting, is the oldest hook i 
hunting in our language, and as such must alway 
1 make a spci ial ajijieal ho tlie student of Britis! 

' mammals. 

' 1 )\ the de.tlh of Mr. I\ \\h I''r\/.ir, at sixte 

s'-eeii ei.irs ol age, India has lost a learned jiliilo 
logist and student ol its literature and philosrjphe, 
Joining tin .Madr<is (.'ted Sere ii e in (>877, he was 
inealided In iHHi as the result of exposure on 
lamiiH rlutii s and sere n'e during a lot al disinrh- 
ante in the (lodae.in flilK. ( )n his lelirement la 
l)eeame hln.uian ot the London Institution, and 
It was b\' Ids imtiatix’e that d was ahsiubod b\ 
the School ol ()rient.il Stiidii s. I'ra/^et lectured 
e\lins)\el\ on sulpi'i Is i onnccti'd with Southern 
Indue and <ic(niire(l a seliloin-rie ailed knmelcdgi 
I ol ramil and 'rehigu lie will he best remem* 

, !)crcd he Ins "Ihatish India" in the “Store id tile 
' N.itmns" sitics, his “ Literal \ llistore of India,” 
and "Induin Ihonghi, Past .md Ihcsenl." He 
' \\as lor a sliort lime sei n tare of the Koeal .\siatii 
, Soeiete, svk is-eding Mis-, Hughes, who hi-came 
, his Will , and sin \ le i s Inm 


Notes. 


dhu: aiinie 1 1 sai \ iia »*ling i>f lla 1 \(>\ il Suiltle ev is 
Iwld tin M Nnili'w’'- Hie, Nnet'iuhii 30. and ihc 
tolloeeing ufla » 1 s wco Hii'ImI rh'suii'nf • Pi<>f 
S. Sh» 1 1 in gl I 'll . I ri'ii^nr* r 'sli Hae ul I'l.un. 
SViM'/aru', Ml \\’ Ik llnde and Mr. J H h'.ins 
/'koc/ea .S'\ M'/i/M' - 'Mr \ithu» 'sclnisici OiJn r 
Monhi’rs (>l sir i<k i dei ii k \ndii'eers, I'idI, 

\k IL lllaikin.in, Sir \\ iHi.iin Biagg, I'rof. A. W' 
(Vossliw. Hi 11 IL H.dr, Puif \, S IMdingmn, 
Prof, A. Ikiwlcr. ]hnl \. ll.iiilcn, Liof. j. (ir.ilunn 
Kerr, I’lof 11 . L iinh, Sir M lili.iin Li'ishman, Sir 
(lerakl Lenox (oiienghaiu, land K.ieUigh, I’rnf. 
(>. \\'. Klrh.irdson. Sn \ul>tc\ Sti.vh.m, and I’lof, 
J. T. Wilson. Prof. Sherrington dcli\''T»d the niini- 
eersnry addres-,, which is ahiidgcd on p. 470 of this 
issue, and presciil'-d the iii'-d.ils .is follows d'he 
Hoplce M'-dal !o Su los( ph I, armor, evho h.is long 
held a leading posinon in thi- Riitisli school of m.uhe- 
inalical }>h\sies. It nuie hiirle he said lh;»t his ])!<■- 
liiuinnrv eeoik eeas of the utmost eahie in paving tin- 
evae^ to (he nnHlern dcvidopinerils of the fhcorv of 
rckitlvilv. A Roe.al medal to Hr. h'ri'deritk hrost 
Blackman, distinguished ft>i iiis contributions lo jilant 
physiologe'. and < speciallv to know ledge of the process 
of plibto-ssnihrlic assimilation ol carbon dioxide. A 
Koval medal U) Sir In .ink l)\st>n, e\ ho has d< voted 
iKperial alteiuion to investigations ot the movements 
and disfanei s ol the siais .nid of the boaring of th»^s«’ 
u^>on the siuictun of tlie stellar universe. It was 
mainly to hw for< sight and oiganising ability that we 
owe the suec'-sstul observ .tlions ot the dedeeiion of 
light by the sun’s gi a\ it.uional liekl duiing the eelipse 

of 191^. 1 he Davy medKl tb ProL Piiillipo Au,ga&le 
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' (line, in r* Cl )giilt 10(1 of Ills w 01 Ic on iijaii.ills .ictive 
org.inu subsiances, on molt i ul.a .isst ici i ( mn . and on 
.UtHUic wilghl- '1 he llughis iiKcl.d to Pttd \ieis 
Bohr, tin .mtlioi ot tin' ('oiuipimu 10 w hull the name 
■’ Ik'hl - Uom " has hi en .llt.uhid I Ills C"lUej)lioM 
g.i\a A si'lulion ol th)' long-sl.mding pu//k of thi' 
B.tlimr S' ril s ul ludtogin, and aiipc.us hkc 1 \ 1 <j pro- 
\id<' a Lom[)li‘le eyjil.m.uion (.if the spetir.i of the 
vaiious elements 

I A I lie melting <4 the Kov.d (leogi iphu'al Society 
' held on Mond.iv, Hecemlar 5 , llu'* piesirkait .mnounced 
i ih,i( it is hop d the nCmhets of the Mount Lvercst 
1 I'ixpedition will ii.ive lemimd h\ the end ot this week. 

' M(ssis K.ii horn .nul M.dlopv .ni .diiMcK home, and 
1 Col, Howard Bun .uul M( sm-s. \\ oll.iston and Bullixtk 
<ire on their w i\ d la n.itur.il hislorv collection and 
> (he photogi ajdiie pl.Uys have .iKo arrived, and the 
maps will he here wiihin the next torliiight. It is 
. satisl.iclorv to lind th.it the rolliinons h.ive reached 
i home m t'xcelleni order. There is .t jilant belonging 
I to the pink f.imdv from ,1 lu-ight ol 20.400 ft. above 
i sca-le\cl, and there are .siwt-ral kinds of primula- 
pale vellow, blue, and dark .purple and one with big 
; hanging I'clls, and many gi'nti.ms, a remarkable Vgl- 
! low Fi’dii Ilians lUiphiniiim, and some beautiful dwarf 
i rlu>d(>dendr<ais. One humJred and sixteen |>acket.s of 
i se('d in excellent corrdition are among the treasuffe?? 
j vvhicli have rear fud the Kov.il ( ’*eogi .iphic.tl, .Sex'icty, 

I of whivb eighteen p.ickels are ot rhoilodendrons, 
twelve of primulas, eighteen of meconopsis, and four 
, of gentians. From a heiglu of i(),ooo ft,, the highest 
1 [x>Int from which seeds were obtained, is a packet bf 
I edelweiss. Then there is a sparrow from ,j8^5<?o ft., 
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Lirki^ '">♦ various ^pvcirs, including a \«i\ Kugo c.d- 
landra l.v'k whicli in.p\ i»u}ni|i'' he new. w.igi.uls, 
v> iolun*«, a chough and (Ui koo, i o^( - 

Jint (o, hulllinch(''^, .ind hin (■»in< n a hlu.- hud. 
'hhcfc ure ai^o 1 k)\cs \>{ huds’ eggv, nunuroiK laitier- 
flie', .uni mollis, .md olina in'«cct^. including ht'c'v .ind 
th-as, ftogs and lisht's, and ,i ha\ 'namm.d^ lluse 
ate all now a( Krw and the N lUir.d Histor\ Mustnni 
being icU'UlHicd and distt il)ulud Tht* jdiotugi .j],ht( 
pJan ", all dtarlujx'd, !ia\(‘ .iiiurd willujul a singla 
hi/'akage, and the luimixa ol phoiogr.iphs ihc xtM ict\ 
iun\ i'as is more th.m "i\ huinlnd. \ vrlacilon 
(if* I hr l»e'<t will hi' *'\hlhilrd to tin- public in the 
,\laiiH ('luh (l.iller\' m tin middle of j.iniiaiv. 

1 )k \nas j-ioniv (( h h'h.m Hjoii, 

h» ad of (he Xorwegi.ui Fisheiiis, and I’lof. Paul 
] .ingevin ( Paris) h.ive hi < n I'Uated lionotaix m* mhi 1 - 
ol the Ro) al Institution. 

j ni American As«,oeia! i> 'U tor lh<' \d\,inieminl ol 
Stiiiue will meel in 'Toioiito on Ifreemhii .’7 1 in 

tile I m\eisit\ huildmg" d lie )vo\ i| V^lionomual 
^o(i(i\ ol (hin.ida will im el .n the* same lime .md 
iissis! in the jaogiamme ol the \ssoci.iHon 

'Iiir I’aris coi 1 cspondi ni ol the V/un’s announc«s 
lli.n M. (leoigi's (d.iudi , who his Imi-ii .iwaided tie 
I’i-i\ le (’onie of 51^000 fr.iiics (1000/ ) lw ihe .Xi.ulinu 
o! it nees for his w 01 k in ihernisii\ and jilnsir^ and 
ihe praetual ap|)lKafion ol the ll■'nlK to nulusltx, 
fi.is reqnesti d tlie Ac.ideniv to dixoti* one-half of Ihi 
amouni to ihe Sotii'li- di Sreoiii> di^ \mw des 

Si ienee«, and the oilni liall lo thi iisi.uih labor. 0 
torii " ol I h( ( ohrgi' d( b't uu • . 

lha »i . lioiv’Mi 1 \MH, Sir Ih'nt'si Kulhetfoid, .Sn 

.Vtihni Stluislii, and Ibol (1 hhlioi Smiih h,i\e liei n 
ileitid hoiioi 111 namheis ol tin Maiiclnsiei lalei.ux 
. 'd Ph do-,opln( a i Sot a t \ . 1 )i j j , !■' (, (;w ai d Ino 

been eailed i h.tii ma’i o( (he (ianiu.d s.-ition of the 

siKiilx toL tie ensuing "i s"ion 

A nil. in \ su((es"(ul (oui"( of Sw mr\ Leilniis t.n 
to'ologt was loinplei.d on Deiiinher ' hx I>r I I) 
laltoint it the Imp' 11. 1! ('ollegi ol Sileiu<\ Saulh 
Ki'fisiiiglon, lilts,' III lines .ni' dilixind annu.ilh 
nndei the .luspnes o| (he (itisleis o| (lu* lwilis,i 
Mil stum, and aio design'd lo siuniilaie | nhhi 11- 
lei'i s( in gi ologi' il -.( a'Ht e 1 h< ,IXM tgr .illend.illi^ 
for tile Ixxeixe leiluies xx.is jo], ,1 giaHjxiiu; ntoid 

to all teiHt el lied. 

Ini' annu.d genua! nieeiing t»f ilie l)'(mi.tl \s'.n- 
( iation w.ts held on Xoxemhu 30 at St.ihonus' H.iH 
Ptoposals lor lilt' .iiloption hx tin ass,Mi.ilion id .i step 
hy slap polit X m (lealm|| wnh xxeighis and nnasui's 
n'< n* mad(*, ami (he following i('"oluiion w.is taiiiid 
" i'htd ihisi as',o< iai ion, xxlidi .idheiing to ihe poln 'v 
i^f adtqiting the meiiii s\sum ot weights and 
flK'.tsures, leeognises tiial its tihji'i I C.m ht'si he oh 
laincd in "it-ps, and that the first su p should he tin 
dealing wit It wt'ights ’’ 

‘ Thk Jamaic.i e.uthquake of January 14, mo;, 
dcsfructixe tt> the eilx of Ringston, was f<)llo\\ed hv 
il ilurnbor of aflcr-Mioeks, of whirl) nearly n hundred 
dunrtg the succeeding su rrtonths Vvere stroivg enovigh 
to be registered Ui 
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of these atler-stiocks. oi iiuleed th.m any citrOujUakt: 
in the island sinri 11107. was ilut width occUrred on 
Xtwi mhu js; last. I In- slnuk was ,4 shot t ilurution, 
hut it w.ds strong unaigh to tr.nk the w:\lls of some 
buildings. 

I M'l K (In- pH sidem \ of M Millu md, IVosidctlt 
ol (In I’ltiuh Kipuhln, a milling xs.is hi Iti at the 
Stirhoime, P.u is. al ; p.m on N"\einhii >4 fo com- 
mcmoi lie ihe iitifenaix o( Xinpui'-' pulihiation ot 
his f und.imt'Di .d l.iws (,| < lei It umigin f koi Ihc Pj'r- 
sidi nt w.is supp, '1 (i.'^l)\ (he ilint Ministus of jiuhlic 
I)ep.n tmenis, .md lln Repuhhr.m (lU.iid under the 
dull lion ol M Ikdax jibixed si hi lions dm mg the 
piiHi'dings \d(he"S(s xxMc dehxited h\ Prol, 

Bt'illnloi, A|)p< 11 . .md Jain t .iinl hx ^ltsM^ Legoin'/. 
Bom In lot, M.dUoiiN, .md Bn. ml Dming llv |ol- 
low ing inoinmg .i p'l'ptnm look pi.ue ,il tin* (’on- 
seixatoue de-, \its u Mi luis. ,md ilie jn xv gallerx 
of modi Is nl lei, giapliu and lihplionii app.ii.diis Was 
I'peiied ,\n Ampin nu'tf.il m hung siinck as a 
soiixt Mir of (he och.isiom 

StN(i the .idxint ol .oiatioii xisihiUtx ,.xu the land 
has .idx.uueil Iroin oiiiipxmg .i otondarx position 
to one o( majoi iinpoiianii .imongsi snhji'cls of 
iiu (eoi ologit .il inx esi tg.it ion l)urmg ihe past few 
xi.us lln miMir li.u toimeqmmlx hern uig.iging the 
t lose .il lent ion ol met I ot ologi si s, ,iml mm h pi ogrt'ss hu.s 
hei n m.ide m the t.iUmg "I .n t Ui .ile ohsu x .at ions. In 
( id( I (o allow .1 ft' e I \( It. mg' ot opinmii" on (In* suh- 
|e(.l, (he nn’eling ol the Rox.d M el i 01 oh igii a 1 Soch'lx' 
lo he In hi .il ^ pin. on l)iiimhii i) will h' d(*\i)t<‘d 
to .1 (hstus^ioii on \isihihix ' lln disi ussion xvill 
he opi nefi h\ \li. I*'. 1 W . \\ Inpph , xxlm will gixc ;i 
gem*! d mil otim I ion. while otli'i spi .ik( 1 s will ap^ 
pioaili lln* miller nioie p.utnul.ulx limn tin* points 
ol xi'W ot iheaiim.in, thi se.mi.m. .md lln* plixsiilst. 
lln suhj(*ti ol London logs will .iLo Im intf'diiccd. 

1 h'>se tlesirou', of oltl, lining ink* Is ha lln* mei'ling 
should applx to lln \s"isi.iiil Sititlaix o( the Roxal 
M( t' Ol ologK .tl So'KlX ,tl 40 ( lomwtil Load, .South 

Keiisinglon 

Al Ihe montlilx nnelmgr'l ilie /<'"!ogii al So, it 1 \ of 
London hehl on Xoximhei j\ iw'iitx m 'x' fellows 
W'l' th'Dtl fo lln* soiit^lx, < igiil x \ ui i .mdidales 
|,iopos'd lor (let lion .is f, Ihex , two ,is ioreign 
iinmhers, .md < mhr .is , 01 1 e"p' >1x1 mg meinhus, 'Pin* 
I, port of ih, coumil slmwtd i'ml 500 additions had 
i,< en iimde lo the s,miu\’s meimgt rn* during th- 
t|U.iitei, im'hiding Dh bx pi e-seiit al ion , iS’ hx pin • 

I h.ise, o-S hx d* posit, JO in 4\th.mge, .md y-) hoin in 
tin g.ird' ns Speu.il iinnlion is m ide o! 1 (olletiion 
of nianim.ils, hiids, .unl nj^tihs fiom N'W (•umea 
.md \iu ohl, lined In Mi. hiosi, wimli im IuiJm! four 
sp< ( ii s of hirds*o)_j).u .ulise ,iih1 si \et al 1 .11 e dox 1 s and 
jiariols new to the colh < ( ions, "Jin lumibi i ol xisitois 
during tin* tjuaitu sliowiil a (Imm 1 ^i of 10^,74', 
and the rcieipis .'i duri'.ise of X \]L is loinii.ired wilfi 
the eoi rc spoiiding pu lod nl l,i"l mai I w o hundred 
and niiielx -eiglU in xx hllows h.axe f'eiai elected to 
the soci<*(\ since fanu;n\ i J he* sociefyX silver 
medal was presented lo H.K. Capt. C. IL Arniii.igig 
■Chief CoiiimissiontT of the Nortliern TerrUories, 
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</(»lci ('oa'it, for h\s inanv valunblo gift>. to the tol- 
IrclioriK from j«)04. 

()\ iho rtiriv.il o| th(' (Jurst at Rio de [arK-iro Sir 
R, ShackU'loii aiujounLtd a < h.u^gi' n\ ih<‘ plans of his 
Antarctic rsprdni.in. According to ihe Jinic^, Rio 
df Janeiro instead of ('a})e d'o\\ rt \n ill Vjc- the hasc of 
ihc' c*S|X'dition . and the vv as to sail ahont l)(CtMii- 

her 5 direct to South tjc(»rgla, arriving iheto alxiut 
C'hristinas na\ and leaving at thc‘ N<*\\ \ < ar for 
Kndcirb) Land toi lb)uvct Islan^ An attempt will 
be made to piovc’ thc' (\istemc*r non-t \is(ciu(‘ of 
'Phoutpson Isl.trid, an i-.land rt [HuMod to Ice in tlie 
virinity of Ihiiort Island, hut (xrohahly idcntital with 
the latter. Houul Island has been visited onlv 
mice, namelv, b\ tlie Wihlivid in since Its dis- 

coverv in r7y). Ao landing has been inad<\ and ih<‘ 
island is r* ported iu -covered and Inaccessible. Sir 
K. Shacklelon hopis to cnl< r the ice aliout January .>2. 
and atlA sisiting Lndeihs Land, if the icc penniis. 
to arrive .again at Scnith (o'orgia h) the* end of March. 
Thc*re the will cotil and sail for 'Prist.aii da 

Cunha and ('a|je down. 1 h(‘ change in j)lans was 
attrihuled to the delai due- to contrarx winds ,»nd 
the w'e.dsness o( ih<‘ auxiliaix engittes, Nc'w tojiniasts 
were being titled In oider to increase the sjirc ad of 
catwas and allow the xesscl to he^diivcn through the- 
})ack-ice unde t sail. On the \oyage to Rio (]v janeiro 
a call was made at St. I'aur.s Rocks, wdiich no ship 
apjjcatrs to ha\e \isiled since the* SVa/ca in 1002. It 
is not repot u d il landing was found h) he jjossible. 

'PllK bcmetils lontened upon the natixt' r.Kes of 
India 1)V tlie ])resen('e In their midst of an energetic 
bc>dv of itiigalion engmuTs xxere admirablx sia forth 
itl two artalts, (iilitled “('anals ot the Punjab,” 
l)V Lieut -t oi \uhiex (t’Hricn, xxbiih appi^ared In 
the Datlv /c/egra/)/? for \ox ember 75, and yi. 'I lie 
at tic lc‘S cli'all xxith the gieal inig.ilton si hemes .dready 
carried out and those L»r xvhuh [>Ians h.ixe beem pro- 
jiarod. Lv tlie hami'ssint; of tlu* w.itcas of the; 
Jumivi, Sutlej, Ivaxi, ( ben. ill, tind jlieluni tht' area ot 
iirigated I.md within llu' Punj.ib lias bc‘i*n IncriMM-d 
sinc(‘ the Mutinx fiom h.df a million to more lli.ni Icai 
inilllon acres. \\ Diked entli*‘l\ for the benelit of tlu* 
[jcople of (he Punjab, the c, locals ahe.ulv lelurn tn iho 
rexcnuc.s of the |)ro\Ince a piolit of ijl per c«*nt on 
ihc! capit.d spent on iluan, .end this xxiih the lightest 
of cJues. rile prcsrnl xalue of crops on io,ooo,ooo 

acres is convldiied to he not less than 50,000,000/. 
Great as these .i< liiex I'lnc'iiU art*, thc'x hid fan to he 
surpassed in impoiianie and interest bx the si hc'tnc'S 
due to Ml. \\ . IL ixes, the ('bief EngInc'er ot 
the Punjab, one ol wliicli, the Sutlej Willcx Pro- 
jcvt, aims at iiiigatmg xerx large* .ire.es in l^ritish 
tciritory, and .dso in the nitixe States of B.aliaxxalpur 
and Bikamr. It is ostinuited th-U thi>- siluaiie, xvhich 
will cost some 14,000,00c)/., will irrigali* n.fxin.ooo 
acre'^. On the completion of this it is projiosed tf» c.irry 
out another l.ugt* sclieme xx here the Sutlej emerges 
from the hills. Plu* rixei lien- runs for furtx miles 
in a great Imip, pic'rcing a range 35CH) ft high, and 
then turning back almost?, parallel to its previous 
course. At the gorge of , 
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50 ft. higher than anv chmi at present in exititencer— 
will be built, iin]>oLmding a volume of vvaU'r about 
thrc'e times gn*aler than that held u\) 1)V the* Assootin 
Dam on tlu- Nile, and il is .Mitii ijiated that iiy utilising 
the water for drixing turliim-s, jioxxer c.in he obtained 
up to 400, (K)0 liorse-poxx'c r. 

I iiK ('ojiper Lskimo ol Coronation (luU were 
studied bx the r<*cent C^.iiiadian Aiciie E\j;>i'dition, 
Mr. I). Jeniu-ss, the antlu opologist of the exjiedition, 
givc's an account of these peojdi^ In tin* (d’ogra/>/t/cai 
Rcvitut lor Octohc'c. Lntil 1X^8 ihesi' b.sUimo, who 
inh.ihit (’oton.ition (>ull, Lmon .md Dolphin Strait/Si 
.and l\cait Peninsula, wc-re jiraclic.dlx unknown, and 
aftc'r ih.at date (hex were seldom mcountered until 
the Canadian .\rctic K\|H*dition visited them in i())4. 
Mr. jenness savs th.it hc‘ toutid them still [iraetically 
in the- Stone .ig<‘, hut ch.mges have* occurred in the 
la^t few veais. Cont.ict witli Kuropean fur trailers 
Itas led to the* introdui lion ol metal goods, lilies, 
changes in clothing and mode of life. Phe h.ibits ot 
the* ]H,'oplc* :ire ehanging, and tin it gre.itei success In 
Iiunting l)ids f.iir to exti rmin.ite (he c.iribou. Mr. 
Jenness views with some concent the* contact c'lt 
civilisation with these Eskimo, and. by le.isoii of 
seariilv of caribou and inhoduced wldle man’s 
diseases, fi .irs that hc'fon* long llu x mav dwindle (<> 

.a degenerah* remnant on the vx.iy to <“.\t met ion, 

A Di'i’i OK uu 1 ins!atu'i‘ ol misdirected energy is 
Hxorcb'cl in the Nox<mf)cr issue ot //n/o/c Birds, 
vxheic Mr. \\ . Kow.m, in thr ccmisc- ot .» most admir- 
able .cccauint of tlu* faeiclmg h. mills and h.d»ils ot the 
merlin, t<-lls us lh.it on the two mooi s which fornud 
tlvc* .irea ol his inv esligal ions “it is but r.nadx that 
a h.awk .iltemptmg to breed mhvivc's . . . tc> 
till the tale ” 1 lu* iuodi s in c.]uesiiDn the ikudeii 

,ind Hmhs.iv moors toim a single sliitih nearly 
twentv si4u,ire miles in .ucm During nineteen suc- 
ctssive \ « <11 s no It ss th.m nmeti t n p.nis ol nit'rlin, 
vvfie killed on one inst ing-sitc oiilx ‘one ]\air each' 
veat vxithout .» miss, ^.uul ina ,i single egg was 
h. itched ” Moreover, it would .ippear ih.it every , 
ot these \\n*tc'heci bitds was tra[) ad. The* annu.d^ 
average* (.)f htea-cling merliiw (>n this moor appe.'crs to 
lx* thiet* or four pairs; not a single jtaii succeeds, 
save* perhaps hx tlie menst accicitnl, in escaping 
de-stf cu'lion. 'Phis lament. d)le slate* of alf.nis, we tear, • 
can he remedied onlx liv the liedj) ol the eixx nor e>f thC' 
moor, and It is to he hojiid that siej^s will imme-'' 
diately be t.iken to exte nd jaotection against thif^ >■ 
sensfless and unw ;irranted I'secution, loi there* is* 
no juslitication for tin* implied^g.im«*-dc stro} ing htjbifs . 
of these fiircls , 

To the iMucashtre and Cheshire Nakiraltit ' fofC 
Jul>'-August Dr, J. Cosmee Melville contributes m' 
interesting series of notes on the Sidebotbam colleCr* 
tion of Lepidopt«‘ra in tlie* Mane Hester Museum. Very 
nearly .all the British speck's are 1 ( presented In the CoK, 
lection, and it contains tjne series of many varietieSC 
and also material of liistoriial interest. The HOW 
extinct butterfly Chrysaphanus dispar is represented 
by twenlyTseven perfect f»pecipiens» an 4 the very 
^hawk 
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f\iU iJata. I'hW are two Staffordshire exrmiples 
of LifHCOi^onia btcoloria. and one of the two authen- 
ticated llrlti^h examples of HyropInJa alf^ac is in this 
colhx’tion. Iti a l)rief ailitlr llu- ^lowtli of the 
Manchester Museum Mi. ^ 1 . .A ( uwaid [x>mts out 
(hat that iiisl Itul ion i-. iu)\\ ixcepi lonall) rich in \,ilu- 
,ible ct)Ilecfion'’ ; in fact. f» u proxiiui.il niiKeiiins i.m 
vie wilii it in tliis iesp»‘(i I he faiiuniv Die^^er 
talleolion ot birds ,iikJ e^^s .ind the \.iliiaf)le (.unitho- 
l(v^ic d libiars .itt.n'hed iheriio ,ne aiinosl indlsjuMis. 
il)le to serious stud< nls. (n (hr* hot.mlial dt'p.irinnnf 
(>t ihe museum eie loi.ited the lui^i h<‘i]>.irl.» ol i)i. 
(.'(isino .\Iel\il!e and Mr C'iiailes jhulex , alonj^ with 
t!u Ihu'lvcr and otln'r cf \ [ •loitam ic collections 

i ni' annual rt'poi ( of the Meicot oK^^ical Ollice foi 
[in Mar emhal Maich I'jji, has ht en suhinitted 

th<‘ Air ('ouncil toi ilu' lit si tinu' since tin* conlml 

has h( < 0 t tk« n o\ (f Iron) the I .ords ( 'onmnssK^m i s ol 
l:lis Majestx’s 'I reasiirx I h' pumd de.dt with was 
a linn of (laiisihou and t • orj^aiiisal ion , an important 
thanj^e hein^ (fie iiMirenunt ol Sii Napier Sh.iw ln>m 


inHutmcr of colloids in iho OH 

fnopertios of the d« posii is still imperf«»(;:llj’ ut\^er- 
slo('.il. although it seems undiHihled lliat their prifSeOCt? 
leads to a d<‘(t(‘as( m tfu' si/i' ,.! |4iam deposited^ 
1 In ih.iumaii and oiu ol the spieiLcrs expressed 
I * i;i I t that some <»f the aiiiluM . nj ptpeis had UOt 
m.ide lh< nisi Ives atapiainn d wuli the work o( pi'(‘^i0U8 
iii\ est ij^alui s hefcMc loimmMumj^ t!i< n own experi- 
ments 

K tin \/.e' uf (). IoImi jS Piof. Ik 

Im .m nei , of I’l a^iie , dis^, Uss<-s (he oil i id 1 1 | )< ir I v)f t lie 
lnl< 1 nation. il ( oun^is-ion on I hi meal lih'incnt's 
.\uou 4 iS, |> ;S;). Me ,ann<i( u ( ept (he 

piitu i[)I<- that "ex. 1(1 .itomu wei;^hls aie now liccUiti* 
mo f.u tors t>l an .in.dxtical i.dcnlaium 1 nliej tlian 
features of a (In'iimal h\ polliesis, ” I'lol Ikaiinir 
li.is ,dso the %ii|)])oM ol .uioflat aulhoiiie on atomic 
weight (|el< t minal lolls, Sii Kdwaid 'I llorp(\ who in 
his ].i ( sid. Ill iai addiiss p* the Ihitish A s'-or ltd ion at 
hahnhiaoh, (oiisideri'd 11 (d imjK.iianM to 'd^tennino 
\''i(h tin hiidifst iltam.ihh aiiuiaiv the di par(ur<‘S 


the ditectoi-shii) all.i twenU \(Mis’ susite .md the | iiotn the w hol.' mimh.'r tiile” Ihtd Hiamnr raist^s 


a[;j)o’'n! nieni of f)i <• Simpson to the xatanl posi- 
tion Amoii)^ lln* main chan;_t(‘s made in the vaiixln)^ 
(.111 .and oxleiision ol tin w ot k al its diffiHiil (enlies 
(d aili\il\ a loiisiduMhle incieasc' has h( cn made m 
tiu' stall emplo\('d, \i the i ommenciMnent ol (he 
year (he ilen^Mi, (((hiiic.d, and um lassified posts 
numherei) tXj, .md at tin < nd ol ih*' \ear 213, le.o'inp 
(>5 vaiaancies to Ik' IiIk d lo hi int^ the st ill (o its revjuirtal 
strvn^lh d hcri' is a i<sinuioii that (andidatis must 
be drawn fiom ix-Serxiv nun lln' Marine I)i\ision 
of the OOiie deals w lib (be issLK' oi nn (( oroloi^u al .and 
occan-cui rent limits, to^i hai wiih olhet wt.alhei in- 
b>rmalion for the sailoi. 'I'lie boieiasi S( 1 \ i< i , in 
addition to publishing; the /)<n/v \\ caUti'r Report, is 
talvine adx’ant.iLte ot i \ et \ oppoiUmitx to impiovi* the 
\aluc ol (lie dail) wi'alhtr fon casts and liaiMst fore- 
casts, a spell not iliiaal ion hi in^ issued for the laltei 
when conditions are f.ixoui.ihle loi two 01 tinai' da\s 
of fair weathei. ('hmatoloi^nad obseiw .ations are iswu'd 
in tlie Weekly WcatJi<r Report and in the Monthly 
Wciillwr Report 'The met eoi olr,ev of the w hob' j-tlofie 
is also now le^uI.nK disi'usscd d he Rnlish R.nnf.dl 
Or^an i/al ion is htin^ (oiitrolled hv the Met* oroloUu al 
()flic<‘, ;iiul (hi puhliiMlioii ol r.nnhdi statistics for the 
British Kies occupies mucli (inn, ( )bs( r\ ations on the 
ujiper air also in\ol\e a lati4(‘ .imouni of winlc. 

Ttir: Karadav Socii !\ h.is issued as a sejiaiaie 
pamphlet ot .S( p.af^es .m account of the distussion on 
electro-deposit 1011 and eha (ro-platini; wliirh took plai e 
at Ihc' joint meeting ot<*lhe soiietv and tiie .Slietrudd 
Sectic>n of the liistitutf' ot Metals in Xovemhii, ]()2o. 
Of tlm recent impi o\ emejits releiied to In tlie pajK-rs 
and the disiussion which (‘nsued, oni' ot the 
most important is the electro-deposiijon of the water- 
jackets ot aeroplane en^im s and the possibilitx opcni'd 
out by this success ol building up elabot ate paits of 
machinery by the same process, ddic .advantages of 
cpbcilt-plating have been r^j^’rognised for twenty >ears, 
|)Ut. it is pointed out that there is still dilViculty in 
^eepfi^g perfect adhesion of thicii de{x>sit'5!i. The 


the fallow ioj.; tjm>(i«ins ' Win do wr find with our 
(hemual piiHfssi's and the b.ilatuc that the atomic 
loen^hts ol the i lemeiUs, ( , )\ S, an* 

than lie ir a/imm masvc\ las found h\' th«' )U>sitjvc‘- 
i.i\ miihodl, win tliose ol As, I, ,md ( s .un smaller, 
and why those of ||e, (), b', Na, an ixailly equal 
to tlu 11 atoinii' masses, m oilwi woids, \\hv i.s 
the Inpolhesis ol I'loul in its moibin foiin \alid fot 
.i(oini( inassi's, lmi onlv m torn out ol iwelve cases 
lot the miKsponding .itomu weight-^ Another iiv 
terestmg c|ih shon .irisi's W li\ ate A'^ton’s isotcvp<‘S, 
.(s lar .IS \\ (‘ kn(»W, ilwaxs mixed uj) m the ^ame pro- 
portion ” In tlu l‘fnl<Ksopliu itl Moiut in,' |oi October 
.sir Ik Rutherford gi\«'s re.isoos for tlu xalui', T401 
(.idopied h} chemists) lailu'i (ii.m k) 00, huind h\ the 
posiii\e-ra\ nulluHl, ,uul s^lL;^est^ th.ii .1 n linement 
()| the lall(‘i meihod tinghl distinguish lielween the 
two \ allies 

W'r liaM' reeeivi'd from Mi ssts Kodak <1 forty-eight- 
pnge booklet, (iititb'd “X-Ra\s,” wliwii they arc dis- 
inbuting to the membets of the nuslu.d proh'sslon. 
It ( xjil.iins m .1 (le.ir wax lire I uminu ill ,'d Iavv‘» Of 
piaclual importance tliat underlie the jirodui tiofl and 
us(* of X-ra\s, giving, for ex.imple, the relationship 
hetwe«*n the length of the spark gap and the requirleti 
exposure, and tlie quality of the ni'gative. I'he dc- 
velopniiiil and otlur treatment ot tlu* exposed plate 
01 lilm Is d<Mlt with at length 'i'he s[)eci<d aim of 
the booklet is the st<uulanlisation of procedure, so 
that the uniformity of method shall simplify 
diagnosis. 

.Sixci' the introduction of the steam turbine th(' 
(juislion of tile prcxiuction of high-speer] ge.u-whc<ds 
has occupied the altetilion of manv < ngineers, 
(lent'rallv, the Ivpi* of ge.ar-w bee's cmplovid lias been 
douliledielical. In a paper read bv Ikig -l.t -C()mdr. 
L, J. le .Mesuiier on November 22 before the 
North-KasI (’oast Institution of Kngiiieers and 
Shipbuilders, the Maag gepring is dest:ribed and 
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i1k- |)roc<■^s of mniuifac taring it is 'Oiis 

(‘f (!i«‘ sii aiglit-tMOtln fl has i)r<>n 

dov» lojX'cl lj\ (fa Maa^ (a-at ('o, (»t 7 uru li. Mr*. ms 
liasa lic-an t'anuJ la alitrb sD aiLtiil-toi^th ''{air gt'ais 
I’an t>r < mpli >\ < (1 vu(U-''tuH\ im<l» r rondii i(»nV dc maml- 
ing tla Inglit'sf passihh jxiiphMal sp*‘i ds aial h'ads 
par unit \\i(ltli i.t tonih. 1 la malliutU (►! pindiiclKui 
niMire iiu‘ Ki^piisin (1‘pM‘f i»f airui.ux, and .»! the 
saiiH" tiiiia pin\i'l( a n^oih form which is C( »nsidct rd 
In gi\c th' nln^l las Mirihl* « ( »iuhi a in^ <>j vhdinj^ ('on- 
tail dm in;^ ( n^!_a^a mm n( \ ni>\t| L;nn(lnut pmus^ 
li.is also I !<■' n di \ |N» (1 w in 1 1 h\ il is po^sdih t . gcn/a at c 
a ('orrci't piotih on a 1 a-( di n dl^a d looiii surfai« b\ 
means whiih ai» in(i< j» ndt ni <>1 tlicacaj- w hicli niust 
lake place (Ml tin Laindinp di-^c 1 he i oinjn nsalinp 
arrangi'inMil > in tin ^rinditu’ m u'hine art' f\li(,‘niel\ 
intercslin^, .uid la ep tin gi indin;^ pl.incs In th* ir 
correct posiiMMi io within it nu*o mm 'riic peat 


has been npplu'd to several ships and to n lari. 
numlM^r of 1 Icctrical plants and elect ric 4 oCoHlott\ 
drt\ is, 

“ \ W'lMiK t .1 i-s I . ” ^ihe scasoinil'le and stiikin 
( hrisiiii.is , ird piildishcd h\ the Rn\al Society for tli 
IVoicrtion of HiKk { 2 \ Oman Annek Ciari', SA\ 
repr«'s(nls the tedwinp. '>omc'limes (alUd the ' Nm. 
\\(C.i.in \ iphi inpale. ' ’ ihouph knowji in haipland on: 
as .( winter \isitor 1 lie paiuo' is rept ( idiicerl 1 
(•done from a paininip h\ Mr If tioanold, an 
set\ hapj)d\ the i hann let nul the appealing <\ 
jm'ss!(;n of the little Irasdlei. It can la had, wiin 
c'ah inlar, fur h\ pOs| , 

I’JxKMiN! - I h,. ts ' ( ’01 nei of Weslninistca' \hbe\ 
IS in the south lians«pt, and not the math, as slated 
in th(’ arlifle on 'Sciian'e tn W'estminsn'r \hhtw 
in last week’s \\IIK1, p. 


Our Astronomical Column. 
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out that IIk pMi<nIagi ol while' si a-, l^ nnaa llian f>o 
tor slats hiighlei than ti f m , and tin n dtojis sud- 
clt'nlv to IIS's ih.m s^o. Me explains this Iw assuming 
rliat the while sins ha\< the Itiglu st al^solule hiighl- 
ness, and so, in inor. distant than xellow or nd s|.,rs 
of tlie same apparent magnitude M« nci* W'e ri'ach the 
limits of (an Ua al -t.ir sC'Utn siiom r in the wlnti' 
slats- titan in ilw' \illow om s, causing a drop in the 
pcrc.entagi h-M tin' fairdir stats Liking no as the 
absolute ruagintiuh ot an aMtage plant wbili’ st.u, 
the radius ot out ha al s\>,tim !>, loiind to be a^oo 
j in r sees. 

din, l>^\vMa\l I'daiimKHM (>i iin, Shuar 
S vstiM I'tot \ s I-'tidinnion (-oni riimtes an im- 
jairtani papt i to ih< i entenarx nnmfx'i *4 hfnoi 
Wuh., in w hn h he ina!v» s ,i fmther .uKance in the- 
solution of this prohli m ; hn hist appi oximal ion, in 
\\hic:h he look the sh.ipe of fhe s\^iun O', spherical, 
x\ as piihlishrd in ^l(a1Ihi^ XoIki's, R \.S , \'(,l y^. Me 
passes on in the ptxsmiL p.ipci to ( onsidc-r the- mm b 
imaro dllTKidt pi'ohh m (d an ohhiie s\vt<'iip and 
sUc'c'Ceds in lindinp one < \ ut suiution as follows; .\ 
totaling s\si(ni tint has sutUd down tc' a stc-ad\ 
state TTia\ ht' picsumed to In old il(\ If w c' divide 
it into two identicallx c(|nal s\sf<nis. and i'e\ets(' the 
dina'tion of loiation of (mi<> tla'in, w-(‘ shall h<i\e a 
nc>n-spherical svstem m c-ciuilihi lum, witli no rot.ition 
as a whole, but with pi'efetential motion in a tr^ins- 
verse directican. Tl^e solij^ion is worked out in detail 
for a homogeneous spheroid, which Is shown to 
NO. 2719, VOL. 108] 
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Idle prohablf ei rui s ol aheiiation and ]»atalla\ nr<? 
ciotV' and ooo(>' rc spre tix'^h . 1 he third solution 

r('sulte(i Iroin an ('xamin niun of the “mghl t'ri'cJVS.’^ 
which h'd to th< conclusion that tlww dr pend karg^^h' 
on t!i(' diiection of ila- wind, ddiis, eomhined with 
(lie dts'«\mmelr\ of llu' gronnd-Uxel to the north and 
south of the instruim-nt, is presumed to proclucc 
inclination of tla- atmos))lii r ie strata and anomalous 
iifraition. It will he s,m 11 that the valpes for the 
parallax d<v not dilfer too width from Mr. Hink^k 
v.ilue .SSoh". The period oi ohser\a(ion is, how'iwer, 
not considered ctuile long^enougli to eliminati? .accb 
I dental error, and the observations are being con- 
I ticmeii jfbr tjinother s^ven years. ?■ p , 
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Progress in Palaeontology. 


H VAl3Ivnnd S. Hndo (Sti. Rtj). 1 ohwLii I in , 

* Sendai, (it.‘oU)g\, vnl. 5, |» tjj, hum) h.nr le- 
— <\amin<'d tin' sj^alnu'ii l»ilir\td in l>a .1 Si^ilKm ni 
aem, found in .-^uru^a rioMiuc h\ k. I'tiju in 1015 
;\\hiK' llit\ NijvjKnd jud^na nt <*n ihi^ '>|H‘(uiu'n, tht\ 
irc nn\e al>)e to itioid tlia dist'i>\tt\ oj '.ttni>, ol 
“kalatuitrs b\' .S. Makade in tin j»u>\in(( ol fw.nni 
liaise art tlu' tii>t kaI;e(Voi( land-)»l.uits n i ouk d 
hoin in^'Ul.ir japan. 1 la ( arhon 1 li-i ous bids wnb 
wliitdi ila\ alt as'.ticiait d an inaiiia-, md it m t-tiis 
'unliktl\ that an\ t • tii'^idc i abK llni., iP !„. uncaiila<J 
a'oinparablc to ih.it laiow n from (la at!jai<‘nf t'on- 


~>int‘iit 

Zoiiin;.^ bv ld>raininibr,. r.a t ivi d a lu'w InijHMus 
lioni t]\i‘ division o| rla' will-known a<.,uis Oibiioidis 
'ina> a ffsti idl'd pioiip and iw<t ollaT k»‘iria Whan 
< nf lioii/omalh, the anuatoii.d boat m ihas,- d|t.|(»idal 
’orrns sluwx s t Itainbars of lo/* npi sh tin m ( >1 hiioidi s. 
which is (hrfatiou-, t)( 1 , , 1 .matil sr ^li ip. ni Oilho 
olaapinina (I'ociaa ), .ind .)[ la Napon^l sli.ipo in 
1 apidoiw I lina (I ppta F.oniio aiai Oliptnani) (' W 
( iH.kt* and \ ('iisliiiiin (' Oihitoal I'oi annnilai .1 
man (lacapia ind h'londa." tiro] Sni\ l’i<a 

loS (,) in i()i; ills. iih,-d (onus of Ottla.phriu- 
anna, usualh siollatt'. fioni tha Oi.da !ainav(o,a> ot 
tha soulh-iMs(rrn Slaias, .nul thn- assioitMl to ihi-, 
!ioii/on an Fix'ana ipiw In Ihitf I’ap. ) i:;, 1), n,;,,. 

1 A. C'lishin.in in\tsi)a.n,s and illusu ,t, s b\ hold 
oholouraplis ■•'rh. \nif)-|ian Sp,-n: s of Oilla)phiao. 
'll ina .ind I (' | ndoi \ 1 1 1 n a ’ N 1 , 1 n \ ol t la sa 1 01 ni s w » r a 
dmeiihi_-(I l.y lha anllior in non in Ihih a,i of iha 
t’aniaoif. fnstifulion . hin tldinm oihais .na la'w . 
aid the wholi Lfronp will 1m> ol inli r< -i {01 loinpati.on 
.vvith tfaisa ol India ,ind oila r (oiintiiav. hioin 
1 ipaii, foi inslanea, waiaitixt If \ ^\u-\ • \o(rs on 

two 1 mm rdiiinift I al I.iniavioni , from llornao ” (Sei 
Ktp ddhoKn I mv., (hi oloo^^ ^,,1 . j, pp 

illnsiralions of fh-xad lonns of ( )f ih>.|)ht apmina ^ida 
\ Mda with \s.,lini and Nmnimiliias \'.,h,. .,Iso 
|‘ aiibrs (p ()-) font sp.cias. it|Mt'.inHnp tlaia 
k'ni'M, of aranaeaoiis foraininift ra ihal (.ana t<> liplif 
0/1 ilaaniiif^ japaia SI nunnnuli(a> fo wlnih tha\ w » r*' 
'dhannt. 'Ifns- opens a vn^e, 1;,,^. ,,j , , 

I' W' \huiphan (k.S (,,ol Snr\ . Prof P ipar i,.S I) 
iis' - lha TM f-tiard fauna of (hnri/o (hi clc. (htlifoinia, 
h> show that In Pliocene tiineN a iiiiawad coiinediiMi 
t''ok phu. halween the Xilnnlic and tha (,nlf of (hdi- 
htinia auaiss Cantial Xnariia. ()w ino to ihi jonii.i- 
'■''tt t)f a land .nea from noiih to -sonth. IWciln 
'Ic-na'nts disafinaai ad fioni the \lianti( f.nina afti r 
the I I>pt'r Oli^ocana 1 porh, \t daiii/o (hiik, 
however, Atlantic foiins oenir in Ihiorrna sir. it a, 
^i'nllar to thcise of Floiid.i and lha Wh vf Indian, and 
'h'Te js,^ curioiislv anonph. no .idinixlun of ihu ifa 
h'rrns. lha hilt of ( dno/oic liniasfona in Potto Kuo, 

'' ith its c'Lirious ’* iK'jilni) ” sirnduia, h.is h« an inc-n- 
' lotted recaiith inX\U Rt (\ol J05, ]>. 147}. '1 ha \au 

^ <'>rlv Aeadeanv of Srienc< s now rontiinus Its seliMitilir 
^nrvey l)\ is^uint^ Pala l{td>f>ard's re'poi ( on “Tarli.nv 
hlolhi'Sca from tha Paris Oisfriet ihcsa .ne nnmtK 
'd Anddia ,'incl I iijjar Oliuocana api . \mon|^ oiliei 
works on rnolhisi.t w i* max note the .additions to our 
k'novvlfxi^(' of fossil Ihnonidto in tha Indi.an region 
’iiade bv FF Wiulanhut p .and IF Pr.ishad ( Ker. (ir*(>|. 
^ut*v. Indi.'i, vol. :;i, tip abS .md ^71, in.jt), sinci* 
'uenibers of this f.imilx hava hitlurto l)aen Iviioxvn 
"dv fn)m the late Frataraous intr rtrapfu an beds in 
ilm T^enln'iula and frcuii the Lower Miocene of Balu- 
' b’Hfan, jPi^had’s f.qmelhdens Vrcdcuhurp is from 
be intertrii^p(<>^n beds „ of Narbada p it is the oldest 

.No;'i 27 i 9 *'YOLv'ip 8 F:- ; 


known iipnMnlilixa .a ihm paOim, w hu li Is Ofle of 
ilu ih'itiinim nil mbits ot tin I momd e ut tile 
1110(1(111 liidi.m l.uma, .md it iv, 'lia-. piohably vei'V 
na.u till piam at wliuli I .(maHiih 11 . bi.nuled from 
I mo In moth< 1 iiiani pail ol itu K-ioihs (xol. 51, 

’ pp no iy.») hi \ 1 adt iihiii e, lt'XllW■^ lie elioli t.imilv 
of tie ( xpi.iid.e, tha e.jrlia-'t known miinheis of 
xxlmli .iM ilta '•ii.Mii^lx dtlh'ii lit 1 III (i le I 1 iiisorli.a 
md piHxpi t'.i in ihe \lhi in sia;;! . IF • mph.isises 
iF( >1 bi^nx 's >-<pi(aiion of ()\uli, 1 d* In hill that 
piobdhx 1 \mli d bitoi. J'oHam iimi'. nul wauild 
l^(p S.M nllx it lo ill! Siioinbidu' i.iili'i lli m the. 
( X jM .1 ida 

llu N<Mlmh)ie t.toloi;u il Soiutx ( Pi o( , loin -O, 

! p. pill'llslus lie hist xxoik' o| ihi l.iia I 1 (h>!. 

Will niton lltnd, who xx.is i i)n,ilix d* Von il t<v Char- 

|)oml(ious tossiU md to his uiiiliix in dm liaUF 

(»om. lilt's .Iff hill ik'^i t ihi d Itom a /ona lower 
ih.m anx ])i < x i* >11 •> 1 \ known in llu Ihillsli C'ui- 

l. omltM oim vei u llu I ppu ( ' Pols o! \ an;d' 'ti' anti 
this tti'>td Immii Kmxnton, 1 )i i hx '•hit < . i'* worth 

m. ikmd, ih"ni.',h tha .pai u ao not ni w S. S. 
Ihu kin, Ill's till! xv'mU’ 'Ml “ i x pa Nmmonilis ' ha.S 
1 m en I. (. nllx H lam il to m \ xii ki (X"l loti. p 104), 

md h.is MOW H .u le (1 it'^ iwantx-ainhdi |iaii. New 
n nil's .. < m ihtnul ml and uuxit.'.hh', bn! llu re is 

^ -.one tiling inartn 'I* 'xpu nl in llu j- e>s m, <4 Inomn/Pte? 
'unanina' ml" / Fiiu^ftw ///ae |. W Inlilier’s 

bi.uililnl ilhmit iii'Mi- will lUMi'nih md i,n"d' iniaba’S 
who h.ix< llu lontaoe lo stmt nlia'vh "ii lliin rol- 

h I I lotm 

; p I KoiiumuFs " ( 'nni I ihni ion 10 ihi hi >1 riptioil 
, of (ha b'.um 1 "i llu liant'Mi t.ionp" (( m ula (leol. 

Siiix , Miisium Pull t'. in'il lonl.nii-- i mimhar of 
I I .hv, t \ it ion> on ixsiiili I lha phoU.u'i iph ol four 
I dixi'.iilil xpeiinun^ol ls(Moph\|s in tlu ii iiilnial posi- 
iH.i) on lie ve i-llo«M' .1 pla.istna puliii' "I Ordo- 
! xuiaii hnus. 111! spi ( u V liLMU'd. whuli m lonimon 

, at Ottawa, h.is Indii 1 1 o hai n 1 ' p,ai il'ui o. 1 ."n/ai tOff/i’S 

Pi'>t. K.ixnuMui ills nndattak'n i l.n moti» 

I mibilionv piei a ol W')ilc ill his iiumiolm iph "ii “ 'Ute 
' AppMiiktp' s. Xnalomx , .md IvtlnuMishpo (»l liilo- 
, bin V ” (Mam (hMiieilu'iil \c.id \rm nul Siieiues, 

, \'>l 7, i((.ue Niwliax'ii, Conn.. (1 doll iml Ibis is 

j ill ilii ilid to llu nu iiioix of ( . I'i Pi (I I'll, xvliosc 

1 mimi lolls ])ho’oin .iplis of sp. linun- showing .api)en- 

' d iues ,(('<' lu t'a for tlu hist tinu inpiodnred l)r. 
i ] Ixii I Woodlits i.nihi'il t^i'at a-smian" in bar r<*- 
j (U Ml si I 111 t tolls oj iiilohit'S tn iluir hiltij is tlux lived. 

' W. wish (ha! Mi-s Woodwutl's o>ml)m .li.iwink^ of 
, m.iiini' lifa in lhikeo/"ii tinu > I'Mild h.ixa found a 
|)j. ua m lha l)ililio;^i n'hx ; Ihof K.ixmoiuk however, 
iitiihnii's to most tiilohilf-. .1 pow at of sw immin|5 
ih.n lilts thi'in xx I 11 abo\( llu- h x* 1 of I I ^I, P‘ rtirirdV 

' htowsin^ .mill itils " ((biail pMitn (uol, Sov., 
\ol, '1, p \\ h» n wa I' paid Ihli maistcr's 

■ \’i' xx of .tn t(irntiirtu\ tiom haloxx ” (R.nx' 

I Soi r il , |il. (». I'de M. with its ,'ift( met .n tlu msioia- 
, hon of parts that wan iMliaxiHl to ha irrai o\’( rahja, w’a 
! ( .m im.i^ina hoxv this pioneer xx'ould hiM' haili tl tie* 

' (Fiieale dr, twines of Carantns(pl ii), I nat t hi tm, .and 
j \aoh nils in tlu' pra-ant manu-Ir Pnniu ister • ni- 
I (ill |si-^( d (ha 1 1 laP'Miship of tha Irilohil' - lo ih'* phvlU>- 
! pod Ihatehipus; P< 1 narti found tlu ii lu.msi allx^ in 
A(>tis, KaMiiiMid (p. i?7l MOW' ohs'ixas tha! 'Mite 
thoi K'ie limits of Apiis mnst ha looked iij)on as hikhiv 
s|M‘cI.tHs(’d insta.ad of prlmitiv-." sini.a d"' ancestral 
Prrtiu.hi[K>da of Middle Cambrian times had simple 
b'rantous af)r>endnf^as. He helia\as (p. 146) that the 
.higher crufitacea are. alt dftrivwl from the iriF^nta, 



482 tiATURB [EhpWMBKR ^ 192 


and chat tlie ancestor of the latter wjjkK a IKdajjic 
arthroix:»d with few sef^tnents, the rrawlinj^ habit j 
a nvoditicatioji. 'rh(‘ carripart have bta^n j 

developed ii) ( oiAstquenci' of lhi^ fiabi!, and ina\ at 
fir’st 1 mv(' bet ij unse^nuaued. *I h« nunU'rous appi n- 
da^cs aiose ,it this vta^e, but tin ir pr* m nee btuke uj> 
the dors.d tv'.i into i ort(‘sj><>ndiri^ sfpnunts as swim- 
niinj^ .uhJ ^rawliuj^ aciivilv d* \eb)[>ed. 'i he < lonpatt^ 
worni-like efiara* t< r of soin* Irilolnles with main’ 
se^rneuis, siah as Riilaa^ia ol tin Mlddlt ()idovleian, 
is tlius held to [)!• a seeoiidar\ ('hat uter (pj;. t pS and 
151). Waieotl's Mainlla (p iiO from the Middle 

(^aiTibfian is In re hainlsonn'h i( stored, and so f.n- 
no hirtunous appen(la; 4 <'s an' kinavn in ((>nnerlion 
AVilh its In ad-shield it is leftarded (j). 14 0 as an 

already sprtiahsrd link' Inlwerii the trilohltes and# 
the hiphei {'luslac'ea Ra\mon<l’s thonpjitful and 
stiniulal iii^ w 01 k ie\i\’(s main nK'moi.d)1e dise ns- 
sions. and it leversr^ act ([)led opinions fot reasons 
that rue v|,npl\ stated^ d'iie details (d Heether’s 
ohservallom ittei\'c tin )r ftdU'si ('\posiii(»ii and ilUjs- 
tiation from a jtupil wlni has used tin m apll\ as a 
basis for iiidr|->< mlenf tln>uf;hr 

In I In p d,i*onlolop\ (►( rarh xerlehiatrs (\en a 
hvitpiint ina\ (ount for nuidi. Our minds an still 
cd)sess((l In tin nnsierioiis imt)ressions in Dexonian 
^strati to wlinh Marsh assigned the name 'riiinopus. 

ladl’s trains of /)n*>na/>MX (^) M tni(hiU>rHn , 
n. so^ Mn/er. Journ. Sit., vol. joo. j). 2.^4. 0,20). from 
an t piM r ( arboniferous shale in Massachusotts, are 
rr^ai ded hx the ephor as possihix rej>lilian. It is 
ix>inte(l (>ut ()ial \\ illiston’s /(‘x Oey>ri would 

linve made an impression mui'Ii like that rdreadv 
kjiown as /)n»nn)/>its aifdiv, Marsh; both thi'sc are 
( iCirhoni ferous, and Tsodeetes is alreadv' held to Ik* a 
refXile, Chelonians are ivrominent in two recent pnjM'rs. 
Kdiiatdo 1 1. Raehero (fhrrtra. \ol 15, p. 1021') 

mjves oholopi aphs of the wonderfur assemhlap'e of 
jji^aritie tut ties in an I pper MirK'eni* flooil-denosit in 
tile Ob rtr (ie Rali'ni'ia. a hill rising from the talilelaod 
of Old ( astili' Similar forms are knoxx n from the 
Miocene continental d('i>ovits of the neiphhonrhood, 
but (he e\ain|)l(‘s at Paleinia, i\ ineties in diaiiit ter, 
seem li, hoe been brought loj;('ther h\ (he sudden 

ovorlloxx of a tixer th >1 entombed iliein in its sand. 

They resiinlilr tin* lixinyb hut disiincth smaller, tor- 
toises of the (iaI/i|)apos Islands; the Islands, hv the hy, 
reeeivi'd (heir name from these uuaini inhnhilants. 
Xini' specimens 1 ia\t‘ been unr'arlln'd, and (hi^se in a 
fair state of m cserx aiion are dc'stinid for the museum 

in Madiuh ('. \\\ (iilmore (O.S. Oi'iJ. Snrv., Prof. 
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Paper t^Q) desaibes well-pre^rv^d p 

turtles in the Ojo Alam^ (late Cretaceoys) sands 
of New Me xico. Assixiated w’ith them are hands^ .n^ 
skulls of l)\e dinosaurian Krilosaurus» a - mU-. 
deseribi d 1)\ B Hrowm in iQio. 'I he' author , , 1 
siiond paper (I'rof. Paper 103) introduces a H'-xK 
found dinosaur, Hrac hx ec'ratojis, from beds of sin uar 
af^e in noi th-w estern Montana. 'J he modelled resn 1,,. 
lion ((►! n is lounded on a skull and cmi tlic scatt iM 
remains of fixe indixlduals (eompiare pi. 4), 1 ^ 

repn s( nted xvitli Ixvo stmupx luxtns, supr aorliital sd 
na'> d, and a i xMispn nous honx full r slendin}^ ■ h n K. 
\xud'>, hut hv no mi aits so dcliiitnl as lhai (,( 
'I'rueratops, '1 la spM linens are small, and max Iw 
immaime '1 he length of the skull is 5(15 mm \ 
bw oih< 1 reptilian leiuains are noticed in the pajMi. 

'I he Marsh eolliition at Vale ('oniimies to siiindx 
mal'ii.il fill a number of rrsiauhes on ('aiiio/au 
xiilihrala R S lull describes Oh^ocene cniui b 
(Inici. Jiiurt). f , xol 20T, f> ^f)2, iu2i); F. I. 
'lioM'll (il)i(I . xol 200, pp ?4^, 4bf> and 441, Tmo) 
ev.amines the t'i ml pips stxNd enti lodonl s, and ini'e. 
duies the ni XX pi nera Mepailuv'ius and rh.xroden 
I lie skull ol the foi mi'i' has a k'liplh ol 7O0 mm. ami 
sinpularlx latpe piati'-hls'e dependent malar processt-' 
(p i;t| 'rin lanines of (ducrodou are remarkabb 
riiurxed (p 4;.') Pelh tin se pem rn are OlipoceiU’ 

I he Stine anilmr (thuf , \ ol 202, ]> t’. u)2i) de!!!*, 

! with the oiipins oj (he rhlnocMos fb* points out 
j th.il In fossil (onus the females ate honiless<, whili' 
! the m.ali's h.axe hot ns, and tbal the trim 'Acts .u 
I therinm, used for all hornless t binoceroses, ceases ti» 
1 he of xalin Other ehataileis than those* of the n.'is.il 
! bon. s induati, liowever, that tbei.' is a proup to 
! w hii li the name max b.' nstricted in the Old World, 

I 'I'rovrll l.axs much stress on (benopus, of (he America.*! 

I Middle and Upper Ollpoct'ne, as tl\e ancestor of ai! 

I lat. r foi ms, iniludinp the modi'ni penrra of rhlinx 
: cetoscs. In ( onnet lion w i(b ibis point, tlte observation> 
of fl. Mal‘?umot<> are of inbrest (Sci. Rep. T6hoU 
I I niv . Sendai, rieolopx’, vol. 5, p 7^ i()2i), since th 
author suppests die mipration of the Mioeene rhirv- 
‘ eeios 'r< 1 e(M'eiMs (pp. Si .mcl SS) from PaUrarctic Asl 
to North Xuurlia, lopetlier xvith other mammalb'i 
; forms, []a di scribes a new species from fnpan, xvhid 
I he repards .is mote archetvpal than the Americiis 
I 'IVleotetas. Ri turninp to th(' Marsh collecilon, M. t 
I Thoi pr proposes son\e new terms to facilitate the ciS' 

; of skuli-mi'asurements in his review of the OligocCi^ 
I ferKl.c' ( hm*r. jourtt. Set., vol. 200, j). 207, 1920). 

! G. A. J. C 


The Tea 

Production of '!’< a in the J-aripirt* and its 
* Relation to the I'e.i Trade of du* Wen Id ” 
forms (hr subjt'ct ot a compreliensix e paper coniribuled 
by Mr. A S. judpe to (he Bulletin of the Imperial 
Institute (xob (8, No. 4). 'I'he pajH'r pives tm 
ifUetPslinp sui v(‘\ of the spread of tcM-clrinkinp in 
different eountrus, xxith particulars of the condition 
of (lie indiistix In .all tea-producinp areas. 

Fifty x.Mis apo (diina and .fapan jn-oduced prac- 
tically all du tea er>nsumed in the world; twenty 
years later, in iS(|o, India and Cexlon xv ere seriouslv 
challenpinp ( lima’s monopolx , until at the present 
time (lu*\ produce moie than two-thirds of all (he tea | 
which enters the world’s eommeree, while their most 1 
serious competitor is jaxa, in which counlrv tea can { 
be produced more cheaply than in cither India or | 
CeVlofi. At the bepinr^iltp of 1919 price.s in I.ondort I 
for all grades of tea were pood and stocks tn the 1 
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Industry. 

United Klnpdvnn xxere not excessive, but ajiparentK’ 
li.ide had lH*en tlisorpanised bx the war and B' 
Gc)X’ernnu*nt conhol, arid since none of tiie dapper 
sipnals pointinp to ox er -pi iKluct ion were lai.sed, th» 
plantalicjiis in the British and Dutch East Indies pn' 
duced tea to their full rniiacity. Tlu* Russian mark' t 
which had been (riklnp ion.ooo,cxio lb. of plant^fi* 

: te.i \(‘arlx, xvas lost, ancl l.irpe stocks bepan to aCtiUnu 
late, until in tlie middle of 0)20 tlie actual situatio 
was realised arid there followed a break in prices 1“ 
all the lower grades, which have since bc^en sellinj 
below the economic vnliu*. There' is no questidrii rt 
parding the soundness and ullimate prosperity 6f th 
Indian and Cevlon tea industrii's, but the immediat 
outlcKxk for many estates Is xerv critical, particular! 
those estates which produce mainly medium-gra^e tea* 
It is to the commoh . interests of botl^hfi 
and ponsumeic that the tea fndu8li|t . feliduld ! 
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pTict'd a. sound basis. The most serious obstacle 
to tbe return of healthy trade conduit ms is the ^reat 
accumulation of sltn'ks t>f common tt as. Since the 
Russian demand has ceaset^ lliere appeals to he 
littfe ho|>e. at least in the iitinu'diate fuiure, ol 
ftMlvH'ing tile \olume of iht'se stocks, but unless 
this etbated or the ‘sales of tea aie 

latcd there can be no icrovetN in tnices for a lono 
time. 

fn connection with this may be consider tai an .irlicic* 
by Mr. J. W. McKav in tltc' Aijril issut‘ of Tropnal 
Life, d'he author considers that alihoukh at this 
period of depression in the tea industry rite jaosjH*cls 
tre certainly dull, >«M now is the time' to make i)lans 
lor the improvement ol old te.a estatc^s in c>rder to be 
*f«adv for the betltr limes ahead. With re).i.»rd (<> 
n<iiiy l<M-»)‘-es(.'d>Iished estates it ma\ be- advisable to 
ibfindon certain aie.is as bc'ink |XH>r fc» f>e pi(>nt- 
.tble, but the j^realer pmportion will probabl\ pav tor 
better nietluKls of cultivation. Most of the 'older lea 
estates show si^^^ns of rcsluced fertilitv. due partly to 
Jhe rapid dec.iv of orkanic mathr whieli takes plaee 
in nil tropiial soils, but mor<‘ parlicuLirly to the 
unrestricted "wasli” wlmdi has hei'n .illowed to ko 
,'<rn f<tr \ears Such action means that tlie fine 
soil particles are itre\oral)ly lost, and when th<‘ 
^surface-soil is one t* kont^ if (Miime he easiU k placed. 
When plentv of hesh bind w'as available this de^ 
'lerii>rated land was simpiv ahandoiU'd, and such will 
'piohahlv he the fate of considi-rahle areas o( old li.i 
Jand. ^ Ihete is much to he said for tliis (nMlmc'nl, 
since it mt'ans that labour can be i oiu ciUralc'd on 
llu* betlcr areas which remain. Several methods for 
iinproyemeni ati' disc'iissi'd tiu' <ons|fuclion of tc-r- 
r«u(’s and the' plantink of sii< h shiubs as I ('pJtro'iiii 
landida irv jm event loss of -ui face-sod, Iremhink. 
liiniteci collar priinmk accompanied hv manurink, flu' 
provision (tj adecpi.ilf' shacb' (since tea w .as onkin.div 
a iunkle pbinl), and, lin.ilh, ,in un< llikenl use of 
artifici.d feililiscrs. 


University and Educational Intelligence. 

Ma.v< HI' s m:k - On .S.ilnribn, Xovianher 2 h, ,i 
main(»rial t.iblet to the bite II (i | Mosidev w.is un- 
^eilcsl bv Mrs Soli, is, (he motliei of this (list inouishcai 
Mmnk m.m of siieiue, In the pr. serea* of ,ons)drr- 
able numhei c»f friends .md (ollcMkiies Ih'of \\' ]^. 

Brakk “^aid that llu’ iecjUes( for funds for the j>inj)ose 

of commemoiaiink Mosebo ’s life .md w oi k m M.m 
OtestiT liad met with a most k<’t)tious response, holh 
in this (ountrv and .ibroad, and in .ulditi<»n to settmk 
up the (ahlet it h.ul been found possihb- to insti- 
tute a Moselev numioilal ju i/c- in pin si, s Sir 
fviiie.st Rutiierfoid spoke .u sorne kmj^th oi the htd- 
li<4nt achievimients of \losrIe\ m lus all too slioit 
lesearch Cina'er, .and laimaited flu’ loss whuh sci<>n,<' 
suffcjroij yvhen Moselev was killed at .Suvia Hav 
l^rc/f. Rulhetfoid rc'c ailed the alfe, tion whirh he and 
'dher co-\vorkc-is i'h.tlshed lor Mosedev. In coiulu- 
'^Juh he offc-red du" memorial lal)le| to the 1. nivc-rsitv 
’ll behalf of the suhsiriheis, and it w.is .uccpt<‘d h\ 
the Vice-Ohancellijr, .Sn Ilenr.v .\ Miers 'i he tablet 
t' a circular one* of bron/i’, and is fixed to the wall 
■ f thci staircase outside one of the' phvsiia! labora- 
tories, and bi'.ars the words: “In Memorv of 
denry^ Gv^'yTl jelfreys Moselev, M* (^\un.), Lecturer 
I Physjes and John Harlink Research I'cHow in the 
nivefshy' of Manchester, Lieutenant Royal Kngi- 
.jkiHedL||ki ^ction on Gallipoli, August lo, 


akcej jS \c\us. j)isc'o\tT<’i of the’ l.aw detlnihg the 
Order aud .Number of the Iviemeuts " 


Ax' addre As on “ I he Naiui.il .uul .\itilicial Dis- 
intckralion of Klem< nts ” is i,i he cicliveied to (ho 
Ro\.'d ( i>ll<“ko of Scuaic e Lhemua! .Sociel\ hv Sir 
Ivinest kuthcafoid l<oda\, Ih’icMnhcr S, ,it ^ ^c» p.nu 
.\iUonk other m.t'tmi^s of this so<iei\ arranged for 
the* c urnait sessioii .itc‘ 1 , (lures |)\ l’i(d Norm, in 
1 olhe on ‘ I he R,u(’ l iases, ” .nul h\ Sn W illiam 
lirukk on ■ \-Ra\ W'oik,” whuh will he dehvcied c^n 
Januaiv 20 .md b'cluu.irx 2^ lespeitivih 

'rnti annual meednk^ uf the- t o’okrapitii .d .\sso, fir 
^fion will he ludd .it IhiUhc'ek (\)llc‘k»‘ un J.iiuiatv f>. 
On the ojienink da\ the presidential adiltess will be 
dedivend b\ Lord Kohfi i (Nuil, and the lollowing 
pajKMs will he re, id I.ondon .md Wk'simlnsiei t 'on- 

Irasted' A .Stud\ of the ( ieoki aphii al b.ulors whi<h 
luivc’ Infliieiuixl liieir .situation and 1 )< v (dojmient , ” hv 
.Mrs’ Ormsio ; Mholdems of the- I'.uifH," hv Sir 
llalfotd M.ukmdc'r, .md “ bhe \ni hi opologi, .d fnsti- 
lutc‘ .md the Set Mies it c.m render to ( leoki .aphical 
.Studetiis,” hv Mr b, N b.iilai/e \lr K 1 .. I homp- 
son will open .1 diseussioii on geokt-'tldu .mil historv 
m si bools lire p.ipcTs to h<‘ presented on the s(‘Con<t# 
d.iv of die meelink aie .is follows; “ 1 hr’ ( o-(>periV 
liori 0} llision.tns .nid (e-oki ujihet s," h\ l)r IL f. 
IdcHire (.It Kink’^ Lidli'ke) ; ‘Some ('liinale I'lohlcmi’^ 
of Modern P. destine," hv Miss I. W i m I lestei , and 
I lie I lej.j/," l)\ Dr JD ( 1 ( loU-it ih 

lilt Lot (1 M.i\ot ol London has issui'd an .ippeal 
for Ivnkb^'h l>ooks (01 the I niveisil\ of L.itvia, one of 
(he new Ik'dtK Si.ites, whear ii h.is been di t ided that 
lvnkl'''i* shall h<‘ th<‘ lifsi fuieikn l.inkUepy' to he 
t.aukht l)(»di in the I'tiivcisiiv .nul in the schools, 
b.nkhsh .md I’.nkhsh idr.ils will, Iheiifoie, luiuelorth 
lake .1 VC-IV impoitaiu pbue in ih* tdiualioii of thtvS 
ni w Stall’ I he te.idiink <»f Ivnkbsh iv, however, 
s,idl\ hindered h\ tin di.ulh ol k'*<>d hooks in our 
l.inku.ike. .md du puiih.ise of these at |!ie picsOnt 
tune liy the Litis is ini|)ossi}>l( owink 'be V(’i v 

.iiKeise i.iic of e\eh mge Ihis ( ondition ol think'' 
mikht e.isilv lie nmeduil, lot there must hi many 
biundi'c’ds of hoolvs st.md.ud works in oiu l.inkuakc. 
disLise'd si luKil hooks, si'ieiiiilu, eiigini < 1 ing, ,md other 
])» ofession.d worlds foi whiih tIu n owners no longer 
h.iM .iin Use. It Is lor ho(d\s ol tin si t\pes, which 
inikhl hi iisi d in ((.nhink ivnkb‘'h, tlr ii the .'ip|)eal 
mull. tjifis ol hoolvs should hi' foiw.udid to Sir 
Alfred I Davii v, , 'o the ( 'oiisu! < ic in 1 al for Latvia, 
yjn Hikh ilollioin, London, \V.(' 1. 

Ox .Novemhi r 20 ll.lv. tin Swidish Minister and 
other meiidMis ol the \nklo-S w edisli SoiieU listened 
to .in inteiesting account hv Mr (1 K. ( '.11 line of 
till' visit whnh he made to Swidin this \e.u, as a 
s( hol.u of the sochIv, to stud\ llu ojx ii-.iii nuiseums 
of that country. .Xuain in i()>2 flu soeiet\ has de- 
I'lded (o .iw.'rd two (r.ivf Ihnk scl)olarshii>s oi ;^n/ eatdli 
ti> cju.ihfed Ihitish stndi'iils of caflur si \ let-idink in 
die Ihitisli Isles to en.ihle (hem to visit Swedin and 
dnie C.itrv out .i dofmle (Ooise of studs '1 he foL 
lowink conditions .iri presci ih<*d : 1 h.il the candi- 
dates should utilise their journev for defini!, invi s- 
lik'Uion w'ork; ih.it tluv shcmld jires, nt .t leporl of 
their activities in Sweden; and lhat duo slmuld take 
up th<* scholarship within six mondis ol nomin.adr»n. 
Applications must re.ich the sett- tar) of tin- .society 
.it to .Staple Inn, London, W'.C'.i, ni>I laltr than 
Fehru.aiy r, 1^22, and should hi accompanied by 
letters of recommendation from a university professor 
or front the, htktd of a recognised institulion. The 
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df'iisions <>f lli<: cuiT\miUt'f uill !»♦ announct'ii not lalci 
lhan Mar'« li 15, 

A LiM o! OIK hundred j)o|)ular l>ooUs in science roin- 
(lilpd h\ ,1 loinnnthe ol du' W a^hlnj^t(>u Ae.ideinN 
ol Si i< IK < jnihii'.lied in liu- |<>utnal <‘l llie Acadein\ 
of S» |)!< iiiht r i<) hu'l 1 h.e is sii iell\ tt*ntaliv(‘, 
and llie \i adi an nwite-^ iiiiirtsins and suj^^^esi unis, 
rile hist u tor the icind ol hiH>k desiK d lor the 
list was Would the a\erak<“ iead»t who um-s a 
()uhlii hl>rar\, atn r lx '*-> I' -id tin' hook in 

quoshon, ti‘ad it ihiou^h lo the end and coiiK hack 
to the hhi.iiiati lot aiuMher on llu- same suhjeet " 
'I’hci seiond list was that it should hav* been written 
hv .in author who understood his suf>]<it ihoroukids, 
.•uid that It shiKild not Im so old as to hi obsideti in 
its facts uul sjH ( ulal 10ns 'I he lonmntlec {xunts out 

titaf tlK)ii|;h hhiaiians iua\ be .ible Iti disiovet w hii h 
bfKiks ate inieisstm^, the\ ha\i nok‘>'*<-i '>f lind- 

in^ out wliiih ol thesr intei(siine hooks are liust- 
wortln ind which in not ukk-Is uiK^rtiiodox, but 
rnisleadiuk or iuisiuh>r iiimk. It is here that a si ii-n- 
tibe Ixxh Nia h as the W\ishmkt'>n Ai'.ademi is able to 
help. <)i<linai\ ti \l-b<»oks and boolcs writtiai in te\t- 
book six le ait (Nihubd hoin the list \ft«r each title 

4he eouunittee malo s a shoi t sl.iteinont explaining Itv 
tlie book Is 1 1 comineiKli d and how f.ii more than a 
rudlntenlarx knowb-ilke ol the subject is needed for 
its lull appiMiUutu. Mllioukh in a iis| (ompiled for 
Ainerieaii Ida uu' one would expicl to find that a 
fnajoritN of the booisS recoininei^ded wete b\ Xmeiican 
authots, w 1“ obsirxe with salisfaition th.it no li ss 
Ilian 4t out 'd the 100 hooks ate h\ fhitisli .Uithoi's 
Atnonk thcs( we tiaturallx liiid ("harlos Darwin, 
l‘*ran(as (.,dli>n. and Kohiat (kdl, Inil we must n fratii 
Iroin ku ink llw i ompli ti list . 

.Nill'Xiiox Is Ih ink diretiid oiuemota' in th( pnhlic 
^'"ess to the silietiK' for raising t'lnvifsilx ('olleUr, 
Reaclink, (o IIk' status of an indiqu'ndeni univcisit\ 
So lone, ipo ,is i()of> l.otd 11. lid me predicted th.il 
wllhm 1 h w \( Us ihi I olleur would de\(lof> into a 
unixiTsitx , and in ii|ii i loninnttie, ippointed lu 
to considi r the uueviion, lepoited iu f.ivour id such a 
nroMs I Kill it die s (lue tune, lot its further. uu*, an 
endow iiKiU fund of jooaioo/ was jrresiniM) to tin* 

< ollepe h\ tie 1 tti Ml kr \\h Ibdimr. the late f,ad\ 
W.ml.ipe, uul Mr \UtMl P linn'r. tlie jaesenr clialr- 
inan of the louiuil Prep nations lot applvink h'l' >' 
(haittr is in indeneiub nt unt\'eisii\. intenuiited !»v 
the w’at , will tin ilh loinpletid in |une lu'o d'he 
.irkuiniiiis tiled on Iw (he svuiporttis ot the scheme 
wen' suinniai is.'d in an ttliilt whiih anpeated in 
these column-, eiehtren months .io<, Thiiflv, tliev ari' 
as follows 1 It ki exniink endowments Dti^axoo/.) ; 
Iieavx . ind uk t e istnp t ut oIuk nt of si iidi nt s (mm e than 
t(')Oo ill lu-'o ’1. iniludink sp) full-lime sludenIsV, 
re.idcnli.il a i oinuiod ilion mote ample ih.in in run 
model n rhiL’li->li uuixiisllx ; .adeuu ite » uiiipuient f»M' 
t<-nhhink aiul. m s. nral d< partineu! s, foi test , mil ; a 
repul. itii-n wheh di.nxs students jiot onh’ Itoiti distant 
parts of till I'uited Kinpd.Kn, hut from the rontinent 
and tlu Piitish T)omiuions oxia'^eris. I he Priv\ 
koiini il lon.e'iied the applit atioii s\ mp iihetiealiv, hut 
decidi d ak unst ih< imm* di.ile knmt of a charter*. 
Ihrx’ stikpisi.d tin ttauwal of tin .applic ition , how’- 
('Ver, when (he luKiihia of full-ttuie students sjiould 
ha\e futlhra iniiensid .md tlie inermte should h.ive 
heeti t.aised li> ahmit Soaxook d he council has rosohed 
to .apple its, If with atdoui to the task of fulhllink 
these conditions Xu offer h\ Messrs lluntUv and 
Painter of a di^nalion of i<),i>oo 7 . to the eoUe^e for the 
purfHiscs of .agriculture!® research has just been an- 
nounced. one x^f the conditions being that the pollege 
tditnins a university ch.arter. - ^ 
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December 8 , 1864. George Boole died. XVhUe pt 

fissor ot ni.ilhi m.iiii s .It Oueiaik (.'ollege, Cot > 
lh>oie puhlished his " 1 )illet enl lal Pquntlons ” and 1. 
■■('.ileulus of h'initc Ditlen uk's, ’* iu hotli of wha 
lie emploxtd sxmhohi meilKtds, flis < 

'I hivught " is otu oi the first attempts at “tl 

emplovmenl oj sxmholic langu.tke .md notation in 
widi k‘ ‘^•‘^''dis.u ion ol logical jtroci'svi^s, ” 

December 8 , 1894. Pafnutiy Lvovich Chebichev died. 

- ( )ne ot the MKisi eitiintmi ot Russian ntath. 
in.ilici.ms, Chihichex laid the ihaii ol m.ithcmat ii ' 
in till- I iu\(isi(\ ul S(. I'etirshurg fioiu tr> 1881. 

and w role men K MI s on t I k- 1 Ik m \ ot mi mhers, the theoi'* 
of jtroh.ihihlies, cjuadt.ilii lorms. and otlu r subjects 

December 9, 1891. Sir Andrew Crombie Ramsay 
died, 'the stiiiis^oi in 1 S 71 ot Mutihison .is dlrectoi 
of the ( iiMiIogteal Sui\e\ o( (irt.al IVit.ain, Rnnisax 
.ilso held the iliaii of gi ologx at tlK' Rox.tl School 
ol Xlmes Xiieiunlid ilte hi si (i, Id geologist in ihi 

eoiiniix, ht .iho toninhuli d to pitxsical ,md dxn.arnic.d 
geologx 

December 9, 1908. Oliver Walcott Gibbs died. 

kradu.tling in iikmIh me at New \ ork, (iihbs studied 
under some of (Ik gie.u chianots n| Ihitope, and 
.iltiixx.uds held proh s^oi >lups at \i w \'ork .and 
It.uw.ud He did ot igmal work in inoiganii chiniis- 
tr\ ,uk1 w.is .mioiig the lust m tin I'ntlid States to 
intnxhue r< SI arch a- a means of instriulion 

December 10, 1889. Lorenzo Respighi died. I/iki 

liis I ouii I j \ ineii Siiihi .md I'.Kilunh R< s|)ighi was 
(lexoti'd to sj „ I I < ox opx , .md .tdded mui h to the know'- 
b dge ol sol.'ir uhxsus. Pi om iSn:^ he held ,i chair ot 
astioiKimx at Rome. 

December 12, 1777. Albrecht von Haller died. 

Sehol.ti , poll, htit.mist, anatoinisi, and phx siologisl . 
H.dlei Ik Id .1 chill at fiottmgcn, wlujc I'e oiginised 
.1 liol.um.d g.iicbn and an aiiatoinual iIk.iIk', and 
hidpi (1 to hiiind the Xi idcmx ol St iem i s 

December 13, 1565. Konrad von Gesner died. On- 
ol tlie I'iiK \ ( lop.i (hi " ii.itui ihsis, ( ii sill r xv .is c.alle l 
h\ ( 'u\ li I tile ( K I man Idmx , ” lit was pt ofi ssor 0‘ 
(iieelv at I aus.ume and piofessot o| natural hi-- 
loi \ a! /iirah Ilio ' llisioria Xniinaruim ” (ps.S* 
5.^1, desigiK d to mnl.iiii .ill tlan kmown of ever' 
.mini il, lias Im en tehiiml to as the stat ting-point iff 

lllodet u /I X 'I' >l;\' 

December 13, 1S91. Jean Rervais Rtas died. Aft 1 : 

woiking lot a time in louiuiuliou with Duma>' 
P.iris, Sias s,ul,d in Uius.,, k and dmotid hims« h 
mamlx to die ntxaisi di ti i min.ii ion ol .ilornic weighP 
tor whii'h in uSS; he was awatded ihi Daw tnedafD 
(he Rox.ll Societx. 

December 14, 1557. Niccolo Tartaglia died. Tl 

( mUi’inpot .u \ and nx.il ot ('aid.m, 'lart.iglia W ' 
s( 1 f-i.anght m.ithem.it tc.il g< niiis who ('ommenced le' - 
luring at \'(t'on,u .md in 1 ^ 3,4 was appoinP'd tp c 
ch.iit .it X’lnue. Ills " Xuov.t Scien/.a " appi'.ared two- 
\eais l.ilet. t'.ird.m published dfirt .igli.i 's solutiQiV <»f' 

.'I culne equ.itiou without autlmritv. 

December 14, 1873. Jean Louis Rudolphe Aia^asetr^ 
died. Isnown first lor his epoch-making work' OtV. 

fossil plants and his gl.u'i.d studies, Xgassiz ip . T 84 ai 

left Sw'it/erland for (he Dinted Stales, when* he ,aftrr4| 
w.'ircls occupied a Ii .iding ^xisition in tlie world 
scietue. fie held .1 eh.iir it flaiv.ird, loundc.d the 
Museiun of Comparative Zoologx , and conb'tbutfd 
much to tlfc natural history of both Sopth and North 
AmerU'Jt. He Kv.as «\mong' those who w ,ac<;ep 
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Societies and Academies. 

1-OM)ON, 

Ho>al SoLiet>, \u\(Mnl>(‘r ."4 - I'lof ( s 
loll, pn’sI.ltMil, in the rluiii .SasKa (i; ()!wa\.i- 

;luu,v LMi rt‘llr\ iispunscs to ihe rh\ I liinli .iNinnul.ii KMi 

.n ihr tio;4 lii llu‘ '^Uiih of llie‘ ir!,iiioii hriwctri ill- 
iri^qiK'iK \ .iiul lull nsn\ ol siimuLilion .itid th< o'-sUii- 
,i\p ivlli ' u.u'Tion-', ihi'fi'i-. .(11 opiitn.tl mlMisiiN wlini 
,h(* r,i(i <'f stinud.d i"ii i-. 1 ij/ul I hcn‘ i-> oh,, ,0, 

Mfifiiii.ii for m\ iM\<n ini(‘nKi!\ I h. t-ni 

r\oki'(i . 1 ! lln-' IS iiflon IP iii\ .Is powri- 

Utl .»s iIk' (linif oiu' < ibi.iiiK'd hv sujjiKic sliinul.iii<in 
(.‘1 d‘!ii (lf<'iis ol rolls!. tin p.iK.mii I'ui ( mUs upon die 
m iiiiui.ili.tn net \ ('.-nuis, 1(‘ oiid icn(\ pii'p.ii .it r mo- 
t lu 111 on points ol inqnii \ hn\ i' !>r< n ' (u 1 1 lx* i , l.i- 
Moll hHAi'f'ii i('l 1 r\ <\rIt,i!ion niid inlnt>ii loji of ilir 
d< C( r ( l»i ,it(' (onus ot the v nsl o-cr uu'ii s . (/») wlnllxi 

itH' ..\rililioii foiimil.i (rilu^i'i’s l.iuj liolds oihxI 
,ii ni.i.nni.ilinii nniit'iit iimms; .md (, ) \\|i<-in'‘i dn,, 
is t oij(iiiiiou> I'M il.nion diiiiii!^ llir p iss 1-, n| ili* 

<un.ML lliiou^ii .01 .dloK'nt ini\o. ki Ponder 1 h, 
fniinolvtu ,u lioii of sodiuni rorhol.ilo d In- ]i <.Mtio 
hlK poW.'l of sodium dl\ linl.llc IS in.tl‘ls('d 

to (lio .iddition of small .imounis of lii'-lnmin<' 01 Insii- 
Inif I'j \ 1 hi'(i( V li's (.111 ho i('nd('!<al iinimmi' to tlu 
I..vmol\so piodiiM'd h\ siu !i mixtur* s hv ili< picxious 
iddilion id' iiis(,uniiu' to the susptMision ’| lu- li unn, 
!\sis 1 > puih.ihh duf‘ to ( li.moi's of still. tin U-iision . 

Doiothy I M<Md .uni ('. Ma\ej. • Idio liti.ttioii .ui\r 
of j^ol.itiiio. f I \'dro( h joi K n(dd romliinos with j.:»d;ttinr 
"U soIuliMiis the u( id ( oiu'< lit iMl ifjiis ol whiih .it» l< s^ 
fiin" .Kiordiiip to (ho l,i^^ of mass .ulioii. 

k lor ouludiK' Is 4S. 10 '• ij .S_^o hr- (akon is tho 

0 lUiny ni'iph! of ^-olalini f 'omhination pioh.d>!\ 
orriirs ,,( die liot k 1 1 ^.^loufis pia s( n( in soiiio ol 
dn amino- irids of tho do! iiino In diluio sudmin 
nolio'ddi floss than 001 noini.d), dilitim lomhinos 
"'^di dn^ h ISO ir ,1 sl(>\\('r i.iO than iliii (,d(ul.i(<d 

n (1 ii 1 usi‘(.l in ,i(’id ( spcrinu nl' d 1 m‘ numhi 1 nl 
I'"^>ti‘"is of ,il l.t( lirnont for h isos js proh.thk not di- 
os dn numhi I of piisidoiis fot ,m kls I) (| dc 
N 'll/a und j A He\Nl(t- ldio-\< nii u nl u pMiodaih 

Mjfusmn o\f)( nmrnt nit tho cm oi'd luaii ol dio 
'"'k i'' dos( Iiht'd, m wlihli p» Mi»dii o,(,,,pinp 

'"'"'’od Is .m mill pi ndoni Nonlipukii ])honomrnnn 
/o»lo> 5 ital S<Kiet\, No\tinh(j Prof. K \\', M,,,, 

Idido, \ it'r'-p)-usi<l( nt , in the (di.ur - \ s, |c Soucf 
^ * ai !\ lifr-fiisioi \ of ()i nilhoi h^ IP hus \, Sniith 

M'oodtMird \ hum. in skull mul oilin' lomauis horn 
l-i'dan llill, \oi()i Khodosiu, upon whirli tho spnios 
//oinn r/mdaon; SI V ^^us foundod. In (onip.'iiinj^ tlio 
khodt'sinn slutll with a Xnandorlhnl skull ftom I .1 
f I'api llo, tli( author slntnl that (Ik* lornn r m i\ 
prmo p) p,. die noxt Ondo aflor Nonndnthai in tho 
asfnndinp^ sn IPs. (' I'. Sonntaj? • Conti ihulions to Ih. i 
''IsooimI an.domv and m\o]ogv of (ho Marsupialla 
Ik Matsumoto • ’MoLkalohyrax '(\ndii us) ,md d'itnno- 
i'Max, n. A n'vision id dio ^onrr.i of IlMaioitls 

horn die l'a\dm, Ir^vpt. 

Oeolo^lcal Societv, Novomhor Mr p O Old- 

prosidoni in llw* (Ixtir K. A\’ Tarle d ho 

1 ou'i't’ C .irbonifi rous ior].:s of Wd'st Cnmhoil.md 

f I'K" zonal sotpumio of tho Carhonifoi ops roiks fd 
ostmnrland .ind kaiiiMshiro is (r.tiod Into Cumhi r- 
'tifd. 1 lu^ ]o\\(^s| ])ods roslim^ apainsl tho I.ilsO 
fhsltirf massif holoiik fo tho .Voma/n/)/? 

''iih-zono. d'h(' onl\ nudioi of ( 'aifx nif< lops kimo- 
■'tono within dio m.assif itsolf (orisisU, .p tho hasp, of 
hods of that yono khe T .dco Disititt massif w.as 
nroftably .an island in oarlit st C'arhoniforous (imos, 
'nd fxamphjie snhmorpi'iicf; did not fnke phaop until D, 
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tiJUt's d ht irtVLfular distiihuiion ani] 4 liiolon,u>.s, iho 
nmstifuoui inatoiials, ,md du- hi;,di .m,yl<.> of dip pf (ho 
Pokpontiit i onyli'iiui. no txno.uh da ih’dk dipping 
linn stuih s, ionium i.u’in nan liisuvii' is to iN 
ikaonxin I no ^l i!!s(t .lie (,nt n \,ui.ildo in tliiriv.^' 

11 ' ss^ < oinposii lull, md ui 111^1 (|'hn.ii Ix'ii.atn m \'an- 
puls ,'i dio iHM, iiul di'io III \.diiih)i iron-pio 

lopi.sps 111 du Imiosiuni' s, I p >. u, ,11 \\ hiirh.o ''n 

\\ (• Si h-lm Shannon \ < uuipi m . tsi II a | Nuwioii 

^hlio! (l)-V(mi I lh‘ mitllsoo IMlUti ol die sill, 

'' hit h 'Kii.is It du suiimui ol ixiutwh '' Dill, is 

si'dwn h\ di. -paiiiiLf "I !h< ovnkinu diiis (Aim 

^'doranl,' d 1 ll.-u m 1 ii n m ii is (.ik< n pan'. im! Iho 
soi]uoiu ' is ill It .n I plutiuin pli is( loMM Insii. to 
nUMO .hid. Ill du (udti pniilt, dolnitt. hwslonilo; 

miiyt'.uiP (Minis is 1 niodilii .it n-n ii| du didoiMo 
Iho somouli.ii si; lip |unt iitnis .iiui du xi iiolnhs ot 
P'^ll'o III dok'jllt' sii^o, si dl.lt til Ih M (I I I.' I loll took 
plan' m iho mtymilh ;tsn\oii Inliusions ouuiiotl 
htdoH the (i.i.hny cf flio oirlioi locks, sinn* tin' 

now o] show no s, IntrU'ioii pioh.ihU took 

pine dmiii^ 111. 'ii(t sia-os ol loldino, km hi ion 
fin.d ( oss u lull ‘ i| tin mo\omonl 


Dun IX. 

Rojal Dublin Sockl), Ni.nnihoi 0 /, Di fk 

ll.irkiU in llh tliau, \\'. R. ii. Vlkiiis (i) .Sonip 

l.iLtois alhtlin^ ilio li\ di o^oipitai ( oiu'oni i .il ion of (lie 
soil ,md its I flat a »n to plain distnhul inn. I ho 1 1 .mtinn 
nl tho sod Is toiisidincl m nlation to tho Imnliiij^ 
h\dtnpri)-K)n ooiu • nl^alions oj solutions ol \;ninut» 
Oriihon.ilis, and It) Itiosi ,is .iltiud h\ vithit' sali.s, 

d ho .i\ad.ihili(\ ol phosphalos ,nid 11 (»n s.ilt s \ ai 10s \\ iih 
tho soil /'ll \.dn<s, iJt.iiink mtit.ists llit' /’Ii \.du* 
ol dk.ilino soils llioio is a lolation hituoin llm 
tipn.il MMilioiis ol ill'* soil and tho nuks. hnioslont', 
s tndsioih , sla). . plutuiik , I !i , inp, 1 ist' to it , PI. mi 
disi t ihiii h >11 Is liiniiotl in I Miv di Imito m mnor li\ 
tho /d 1 \.ihh ol dio soil, .is shown h\ slud\ of a 

linndn (1 spi t los. \,itni .d In sh-u .iii i li i s I t on found 

tn \ni\ lioin />H<> I to S (, (>i u lion iini liatoil widi 
.ilp.o t(i /)llp7. (a) d ho hvtlntpi n-ion < om oiitrntion 

I'l plniif-ttils \n .uidilN .is pn ,i( .is /'lit 4 lots 

h< I n ohsiivt'd in sap, pl.tiUitlls .m' rnol) .lUmlino. 
MunKhtmu.d tests show di.il tho wliin is nioro ,icid 
than Iht |>i(h ,md moduli. u\ i.ns Iho (i .nispit at ion 
stio.un in ('olot.isi.i is .dmost inuti.il, hut iho 
yl.mdular sot r* lions tvf rohtthliji^lKi nri ju'id, 

/'Ifp J ho .It idit\ of .1 tissiH is iisiialk iio.ny hut 
I’olou, tho optimum (oi (lit' .ntion of its t h.ii .it'ti ri.st it' 

• n/Miio. I'kir su( ti ii sts du (In krt d is a ust fill indioa- 
toi. f p Xot(‘ tni tho ootaiiKPtt' ol (ho liiip,* i -.nul-lot* 
diso.tse of tnuiips in ici.ilion to (ho In diopt imioii cciii- 
fontr.itit^n of Iht soil. Soil loadlv iiifool(*d 

in-p w.is lounti to toiit-nn o 17 pop rtnk of cnloiuni 
oxitio and fo ho .Is .(tad .-is /d !(>(); llio adioiiiinp lif’ld, 
uhirh pavo :t potid uiulisoast d crop, had n.p) j>or ctMlt. 
of I -dt aim oxidt*, .md u.is ,it, or sliphllv more ihrtn, 
pWb: 

P'nix iuiu.il 

Rojal Sotle(>, N’(nomhor 7 Prof P>o\\'i'r, pumidcnt* 
In tho ohair- ('. V Raman; d'ho tdicnomonon of dit' 
radi.mt sjxrtium ohst^rv' d hv Sir l)a\itl Pnaustn. 
Piowsft'r ohsriM'tl oailv last lonluM dial w lit n ,t 
hriplu imapo f)f fho sun was tjfmtisifi dnouph ,a j>inm 
of sm.dl dispersion (iaio was s( i p hivond dio violet 
end of (ho spctlrnm .a fiiIo.lif i.oImiiI sount I his is 
o\f)I<nnod ’’n ((‘ims of (ho diffniihon of likhf 

fhioupli dir dilir u'iiiip intdium t,f dit' < vt lioniv 
• Proht nslliiv , .i fat loi of ixoaous .ulsuiphon 
Ivxpt 1 imonf s uiri' dt'soi iht d on d'o adsorption of 
diffort nl kiiuR of oli.nwil and silica at vorv low 
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prtisMirv!^ aod at the tmipf^raturp uf liquid air, 
T)u' pracluMl aim bein^ to dearninir lliP vaniuni- 
nrodiKiii^ liovvar ot sudi .ids.» b- nt- 

In ro^ard i<> ila allicinKy *^1 n.n.dlu- Di^u.a 

vaniimi ve^s.N. 1 lu pa). a alM> d.M o^v 
vantag. <>( .^.,ul.du;g by >iuaO’> ‘-I dMu^.d ^on- 

L/na d. noi in . ^nglc v-.,d, i>nl ... v - j >- 
uliich arc (., Ix' utilised m su.a.ssinn lbm> Briggs, 
t’lir Miliia.s fe^lnsl^.d l.si Stafiun, lulinbiitgh. 1 b‘- 
pur-nn*c of Ibv -lation ua. tr. t* nn .. dravsi. ficu 
llui \rniv units in bio(|,ut<l wbo p.v'od to b*- ic- 
franforv niatmial m tlx* fiands of tlx <lidl serge., ni, 
rind b> .li'.ciiimn.itc ImIvsmi. llx' inaling. rn and ilic 
pcisun ulu) was .u'luallv of low plivsual apaulN 
Tl.p method of test in- was detein.me.i ..fte. a long 
s<‘rics of expei'inunl-. Insirnrtive rasi^ \m-u' died 
and grapliical remnls slx.wn a^- to th. ),h\sKal i)er- 
formance of dillddit men K. '1 V^'hlMaker 'lubes 
of eleet.omag.x ti( foin' A m..themat iral indshg i- 
tion on foui xiimcnsln.ial lim s, wfiuli b\ 

mner.ilislng llx d.ndptinn ol tub.s of lone (<>- 
ordinaled m .m mt.renmg way the elih t. ost pie .an. 
the magneiK tub. s , nMl.'.l bs 1-aradav an.l (h\.lop<“d 
by *\fa\w.ll, Sii j, 1- '1 honison. and oilxis. 


P\Kls. 

Acjtdemv of S(.iences, \o\dnl>d (,eor-. - 

t.un.im. in the . h.in MM Constantin .nul Dufmir 

Kesear. lies on ilx‘ hiolopv of the Monoti-.p., At a 
w,j)(,t in tlx- foiesi (1 I'onlaineble.iu d/.'/ndre/x; Ilypo- 
hiihvs has txen found gi ow mg abuixltmt Iv , .ami this 
'matd-i.il lias been . x.mnmal f..? .. fmigus, sime ( nl~ 
huia an/gar/s. .and otlx-r spe< ies of j-.ix an .e h.n e 
been show .i (o nin\ i fnngns \ sped.-s w.n loimd, 
app.iidnb, n.-w', to whi.h th.‘ piovision.'d name ,n 
Minh<irof(nu\'t is jngnwd/s lias been given, .md dr- 
lails .ire -iven of tlx inedi i Uj.on w In. h this . m Im 
^rown. \ Calmette, L and \ Boquet ruh. r- 

eiilous .mli!>odies li is (otx’ln.l.d fioin the .Ap.ni- 
nu Ills desd ih. d tli.it till .mlihodies “ s. nsihilis.itt u es 
.miiliih. I dll. Us. s " e\.n wlx n .mplov.d m l.ttge 
doses, hiv.' no Id. I. 1 1. xl.tl powd. .nxl .in- in. ap. line 
of pr.’.fludim tlx- .lismt.-gi.iiinn, . nlxa m vilto or _m 
2 UVI> ol llx- liihen !e ha. dins I lx v do not neulraln.- 
infmtdilm, .uxl <-\.-tt n.i f.ivoiii.ible innu.-iu.- .>n the 
n.urs.- td' uilx-nnl.tr Inhitioii. Ib-n..- it is usrl< ss lo 
nln.e tlx- slig!ile-l hope in the ther.ipeutx «-lt.a ts ol 
tlie .ml iho.li.-s ouilain.'d in tlx s,,., .dle.l ailtituhei- 
(ul.xjs.sMa M ilttliouin w.n , ie. l.al a m.-m- 

he, t.t tlx- s.-iiion of g.ix-i.d phvsi.s in sn.e.-ssion to 
bu. M t. I ippm.mn V \ aropmilog s..me pn>- 
iKM'ties ol m.ieisin- fmxtions <i .luliu Ini.-gr.il oi 
m.aomorplu. tun. imns M Riabm.chi.i.sKl 
sisban.. ol Msnuis Ihiids If tiroiiillcr ,m.l ] i-lls- 
worlh New . I.-ments t.f liglit \ ni.nion of the \.ni.if>le 
st.ir A OntMiis \ studv .d tlx- , h.mg.-s in Iiripht- 

nt-ss of V Miah!.- stats m tlx- . lo-s due to , , Iips.-s Ixm 

shown lii.it then- .ii." m m\ dillx ulti.-s m tix- intd- 
jeer, 111 . m of tlx- obs<'rv ..lions, due pi'ohaliK t.) impei- 
teelion .d tlx- dat.i 'rix- star \V Ononis of this up.' 
h.as h.-.-n (hose.i for detadetl examiri.ttion, .nxl 
ohseiv.nions i.do-ii helw.-en Novemh.-i n.if), and 

^ralTh M U)-’>. h' 1 l'llsvv..rth are now disuissed 

The v.ilix- for the' i'. lio.l given hv 1 1< . l/sjirung m 

.tppreeiaf )1 V modified { to<H).S|:’ d.iv ' h Michaud 
Thi' suifar.' idmion .d . i.a'I i ilieil llonxls It .s she.w n 
.hat th.-or.-li. all\ . f.cin tlie prin.lph' ot energv , th.- 
s.nfa.'O l.'nsion shoul.l h.' imU-iiemldU fd th.' st.Ue of 
('Wtrilication of the suif.iee d his .omdusion h.is 

been ve.ified e.Kp.-rim.-nlallv, .i m. fliod hemg . hov n 
wdiieh eliminates the elTer ts of eh-, trost.iii.- rcjiul- 
si(an Selkrio : The ihennal analogue of the axial 

galvanotnagnetic effect.-^K; Ber^r an4 G.^Crutt The 

NO. 2719 , vpgbo 8 ] y 


e^uilbrium in thn 'fpdu.'-tion of ,iiicker chlorifle 
ln<lro,>tn. The reaction mdiciitcd by the equa.ion 
xiD,^ n , N‘ f 2n('i 

m rrveisifile, and tlx- expniibiimn lonrentrahcms a 
llx saiix' st.ntirig dtfier fiom i.ll or nglit. ^1' 

K H. ihe N.tioI .qu,o„.n h,,^ been del. 

K - -,0, 1 . ■ X'-' Iheiiii.d ireatme 

I „f , .11. dll i..in|ile\ .duiniimiin all...-. In okRt 
1 ,.M. 11(1 and ixpl.nii il).- n-Milt- ..biainid liy 111.; tlteirn ■ 

1 11, null ni >-1 diiralmin, .din.- nf alnniiimnti a' 
,.,,,ner .duiniinum and -il'ann, alunniiuini, silica, 
aid ..Vn.T, .(Umaiaaia, -illma, and ai iqae-aim, an ' 
•ai,,.- . ..alaadns .d! fain , aa-lilucai-. have bCe- 

-tu.licl, .ai.l the i.-ull-af lla- aai lonr.ipla.- .MKran,. 

.a. pi.in In all la-e- th.' -iiiudl. . aeons pr. 
„a..' of -ilaaa, mapni-uaa, .aid topper i; mdi- 
.M-n-al.l.' la olaaia (he laPr.-lian ,,.-ul(- given li 
'l.,ape.ia^: bi>-h n-i-Ua.ci aluaan.am .alk^ 

1 . (irandmougin O.-toh. .>mmdig.>. f • HUiraiwc 
,,h1 V (iirnid • d'lx suppostd ti ne dihenzoyb 
nnili.aie ..f W i-liceau- -.aae ne.v .'xpeunien - 
|„ .,a e.nliei , aiaimiai. ..I lan .1 h.i- lieea -how n Ih.i 
rlx- Wisfi.enijs rompuund is uioti.'ihh ^ not 
((' 11 .('O) ('ll Ki-om the lesults n.^w given it m 

,b.„ ,he supoos.-d j Vh.: 

((O.-.. I V. 11 . and tX 

ai.(h.aa-a. af il- p.adii.iiaa .- evnlaaad. <■ "‘"'y 

■Ihe apa.r ,.en.A,da al .la- Pan- basin an. U . 
pnaiardial li.dling, ,d tlie |,enp!ur. O Meii|?e 
Ih. c.iaigaa and lb.' M.il.idilia, pal.- af the pim 
la, , 0 . 1 - af lb.' l-.reaee- S Stdi.nei.cu he prac 
, d .nxi pliv log. nelu' import. m.e of ’h.' U ot tp.' 

„f' „M-a,.laa- and el, „h.,a.- I-' 

\- Milon ( )hset vulions oil two i.ieiit siio.ks or ux 

\,,aa.„aa la.I-if I f" ' 'V'"" " 

\^,r,ib. I bell, .a, e-|,e,iall\ -laiin-. In absei . .ition; 

.\ilb pilal liallaan- (. .iulibcrl rhe laniialian a, 

la.a .ind Ihe ,.rban af ,aau- ,laud- Pb ScUereschc,,. 
ski and Pli WchrlO Tin- ai.i.cMa al af Ibe lui, fa O 

• ft I. Mb. A’ l> <le Black .ind 1 

ortssui. vmi.itioiis MIX. i 
Martv 'f'lie .onstitnlion of llx- ( .mtalian 

ni issif -St. Jenesco d lx- t i'.msfi)rm.il x 'ii oi tiv 
. li'ioiaauea- al -aiae plant- laia .1 oal pidna-nt I, 
..sidatb'in II Kicomc Ih,. p, ,.bl, ai ,.1 geoln .pisni.- 
k Moruuer ,uxl I Dnfrenov ■ ( 'o-n t ihul xxi to tlie stuclv 
|,„,„,ui,.a at a i.dh from ihe livairied meni- 

la lae af lb,' Spai'isb ,be-laat K Chciim ■ I hn cor 

ra-ive a, lu'ii .'f plain mol- on inarb!..' I be .'temag 

•an,, a "f "lain roots .,n pi-ili-lu'd laaible lias bd'i 
y,riou-i. .iilnl.uad ta ibe a, lion af aectir, propiona . 
t.ai.n. , aidi., and li\ .li a. blaia M- y‘'!'VA'|' 
th.' i.i.a bail- Ilia aulbai-s .'xp, I laanl - lead hull t" 

lasiaa Ibal III.' laals af al ail- .'xenHe pa 

...a-ibl,' aiaaiial- ..f ran a id ath. r llvia ,,i.h,,nir acul 
„k 1 n I- dia..a ibal Ibi- ex. n nan IS 

an. lar lb.- ,a,i.,-l.ia al lb,' la.alde g' diVrflS 

Prate, n..a agaai-l -aun,l .ilaaliaas I I elleSrin 
'Ihe repio.hution m xn .ign.innm of n hr.i/ihaji ns 
1.„r„ (.'/raaicra. I. B''n.an '' ''f' 

-r.,' an.l tlie ai.r.!.' af larm..llaa of tM'.a K lx. FMrc 
rremiet- ronslilalloa of ibe eiaa af \„h, ■liana aheo 


Intii Mile 11. (ioldsmlth • d'he plxgot ropi.^ reaction'- 
oAi.a,' m.iriae aaiaials - lx ..e Dan,... : 

,,f ibe ..bile laanv-tisli F.d and Kf Sergent, 1. 
Furrot. \ Donatien. an.l M Big.iel ■ Tlu' tran-missinr 
of the P.i-k.a lioi! by J’hU-lwh>,iuf< /•a/xi/rt'n 
Mxlboi kvk, 

Rpval Society of Victoria, Julv 14 1>. K. PkWwi 

Tl.e V.uclide.m geometry of migle Ihe 
duces a fundatnental geometncxl figure, the 
angle, intormcdfate beUcen straight /Tr 

pleteif triii^ngle, \yitK lije nolMious 
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or simply AOB, equivalmt to (f>A, OB)- pit; tom- 
plete anglo t'ongr Lienee, espre^scu as (/,, 
or \OB I shown to t)o liu' i li.tt.u i. ri>siH 
anjle relation ot vlrtnentars O.-oiiutiN, iiv iiv.- 
j^rcater .''ini (ilii it\ .iii<J noi MliJ \ 10 ^^ooint 11 u al lh<oi\ 
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HerKhf(' des Ohara ]nsli(uts liir 1 aiidw irlsi'h.dt- 
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j PUry of Societies. 

TIIURSDAW PH'IVBM? 8 

SovlUO ((I t ,ti llijh'.rh V .sill n ul Ha' Qjpw 

I I't riit .i-huno l‘,jiu,!t. I i.Miicc, It\, nuA \.nun ,'l ItPubltiil^l 

Sia...l,IM(^ 1 ‘, Mint 111 1)1 J >1 UI.. 1 I- 1 1 ,1 1 11 ) Pool 

I I'm \iiri<ri« 1 nir in Om SimvOii.u .if tin SHy. ’• 

I 1 h Aim-luiii^' iiul 1 1’ llililaili \ sOhO ,il (’RlalH,in 

' Citin'i' a .s-lul siiiiii.', \ii 111, .,1 I’lf.suro ott 

1 rlu* Itta- ..I Hx'ij. -iiiiii. n ut I ii|iji,!s m ,1 Niglcel.- 

• n W 1,1111 1 ' Ii I Im til. III Lit, sf*..,iii f<ii<I L'atlidll 

i Hi, out.- Ii .111 KHI ( lu jOfte <'■ 1 f I w oefm.l Atuuf 

j ^lilllll( riii-.-iMc Mill laoKtiin, iiiiiutf, viiOi n e,iii, pujiiiiijjij' 

! lal.li ni hull,,' III (ijili. ■») (iia/ii. II e Hill V pniui 

1 i>i 1 111, I ii'i i.iiii t, I II n-irl, t Im \ i.MMsit !, s (.1 Ol,' HolAMa'i'M 

(iiiro.v tu Siiuau'.s <>t I'MOam'. lU ^ sir ('hiirliM TJal- 

JiitiO \ (Jhniji,,, int,, <|r IhOuiv of 1 !u .Sur.,i\ ul ( liu UralU 
I Vrhuiiiim A louy I., il.iirt 

j Itorvi .SivtMir or Midiiim • PiitiH'tilui' \ luul ePimitul'i'M S"Ott(in), 
j ‘O ’) rit l»i A O S liuMi(’,| Tim It'luiKui ,i| V I iiiiih[ilii‘rii‘ 

I Kloctiua! Vaniitioiis to tlir liioidi lu'o of l,]ii|i'p?U' 1' itM Pis- 
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The Research Department. 

MIF. sixth Ropiiit ot ihn ('uininilUc for .S( icii- 
lifu ;iii(l Industrial whu'h was 

riHt'ntly issued, duals with a minihcr u! nnitttis 
cf suientifit inipoilaiuo. h suuius ))ul a short 
time situ u llic t'stahlishnu'nt ot llu‘ 1 )c)’)<irlm<'nt, 
di scuhcd in the pact's of N\ii ut for May jo and 
hil) 1915, or the dupulation to laud (.'n'wc, 
at U'hudi tho piomisi^ of the luillion fund for tlx' 
xndownuuit of industrial resuaK'h was nutdr, and 
^sir J. ]. ddiomson pointtal out llic important 1; td 
foslcrin^ rt's(‘nrch in pure srionto, which, as he 
‘'aid, inii^ht lead to a revoluthm of methods, wlnlu 
from industrial resuamh wu could only hope lot 
a reformation of details in methofl or iirrxtdnir 
The Report lx fort' us iiaturalR falls into ihnt 
.st'ctioris : (i) 'The rt'port to his MajesU m (’oumil 
of the Ctjuumtlee t^f C'ouneil; (2) the u'jiort to the 
Committee of Council of their ,\dvi.sorv Cu.un( il , 
(d) details of the w'otk o( the \'arious re^eaia h 
hoards and ct)inrtdtiees eslahhshfd under th<* 
sc'.heme, uuludint^ a list of publirations btjfh ol 
ihe Dt'partment and of itidixiduals in reeeipt ol 

The Committee of Council, like the Board ol 
Trade, has a sornewh.it shadow s existeiu'e. T lu' 
only names which appear in the Report are tlu^sc- 
of, Mr. A. J, Balfour, the Cord iVesident, arul 

\ ^ of iSe Committee of the tfriv}.; Council for Scieiilifjr and 

ind«tftt»RJ?'R«!*arCh for ihc yeAf ' 

'5.? 20, Vo^* 'lOSVd. 


I .Sir Prank Ihath, the secretarw A H.S't of 
: the tuii^m.d Cummllltu Is qi\<n in the White^’' 
i l*aj)eis l^slu‘d h\ iMr At thin IRuderson when 
j Biesidt-nt of the Btuiul ol 1 - duration in r9'l5 
, (\\nKi, \oL <)5, J). 6041. Sincu that date the 
! dins t etuuxMtion hetween llu' (.'t>mm!t lee ami the 
I Bo.ud of P'diiialion has Ixen sexeuxl. 

I 'Ihe R« port to Ins iMaiestx is n.atui.dlv .a sopu'- 
i what lormal dm unuuit ; it iM\es th tails ol the t‘\~ 
i pt'ndituit* m vaiious directions e c- ihere arc 
I now lwtnl\ -s]\ i.st'areh assi x ial ions, .md the 
i tot.d ('xpenditui (' m ^i.ints to the s(' w’as 
! 71 '.sS 7 ^* I'' -cf ; the h.d.mc e ot tin' million fund 
unexpended at Maoh :;i was (|i;9Jo:^/. Sv. lod., 
hut it Is stated that “of this sum a laiip' pt r~ 
cenlaee has already been c-armarlod for pruspee- 
t IV <• ('(unmilmenis to asstu'i.itions altc'.ujv lormt‘d.“ 

In \uw of the fm<ui( lal strinpemv, it was ap- 
lai'L^cd List vear that .1 consider .ihle pen lion of the 
income fiom this iund shcjuld he a j'pi opnafetl in 
aic .1 of the' vote of the, Dcpjrlinent I fie amount 
so utilised w'.is about 'i bis 1 .m an an^e- 

nu nt whiclt, in jua sent c itc um'daiic c >, mav bc 
lU'i c's^ai \ , but IS not desil able 

I nrniiu; now to (j). the Rcpoil of the .Advdsoi v 
('onne il, it is ot intcM'-l to n pe at Itom the 
While' Paper ahe-adv 9 noled the piimais func- 
tions (tf the' ('onix'il I'liev .in |o advise the 
(.ommittec of ( onne 1 ! on 

(1) Biop>''als loi msliinline; 9)c‘ulic n scart'he.s. 
(li) IVoposals for estahlishiiii^ f»i' dt'vclopintlf 
sptci.'d institutions or dc parlmc nts ol existing 
institutions for tlu' siKnitilic sfncK ol jirohlems 
.affc'clinLr p.irtleular iiuhistiii'^ .md Iracbs 

(iii) The esiublislmiont and awaicl of research 

stucic'nt shijts ;iiid fc Ilow shijis. 


Ti» tlu'se must lx added . 
m.iltcT, outlimx! in last viai' 
has t.akc'ii ( fb-c'l dniiiu: tlic \* 


nolhc'i important 
- Re pull, which 
ar under rt'view', 

V 17 lh(' f st.ililishment ol ro-ni clmatinp: hoards to 
orLtaiiisc- work' whic'h is ol common interest to the 
li^htinj^ ServK'es of tlu C'lown In addition to 
coordinating the w'ork in the \,irions Dcpait- 
ments, it is the' dalv ol tlu ho.ircK “tit .orange lor . 
rest arc lies lor which in.idc'cju.ile jirov'micjn is 
made 

l'c)ur hoarrls have been aj)[)oin(rd to deal re- 
sjxM'tiveh witli (hernistr v rosearc h. c ne; inet rin^r 
research, pin sics researr'li, and radio research. 
Thc'V comprise representative's of ihf Sc'r circs and 
Independent men of science', and an intere.slinp;' 
account is of their work, “which, vip to the 

present, has been that of preparation rather than 
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of n< liirv < rnc r4t > I hr hcfoir thr l)o;»rils | 

not an ( asy onr ; in nio '1 ^ ^ t 1 m \ < an onl\ i;i\ | 

;m1vi(;(, thoiu;h nlu'ta a r» m ar< !i lin.nu rd 1)\ 
a hoard lln^ ha\L mint and sin r( 

d< pi imK on till litindK i o-ojai at ion < -,la))h'^h( d 
liclui rn tin hoard and tiioo- in iharr;<‘ of tlu* 
viv'orK' at thr various di pa rl rm nl a! lahoi at ot k 
dim olliiirs of thr hoards arc fidK auarcot this, 
ainl th(* relations nhiih lia\i hr cn « .ihli^lu rd arc 
t horoiiidih' '■■at isl a< tors 

'fnrmnr: now [o tha n-iaoli assorialions 

r st alilishi d 1 1 nr Ici' < 1 a i na ( 1 1 ) ot 1 1 m' oi i nal sr hcni«‘ 
as sper lal i n st 1 1 1 it loii'^ “tot' tin sinnfihr studs ol 
prohlcnis athilmi'^ iiidiisltns and trades, there 
are, as h.is alnads hi i ii stall d. t\\en(s-si\ of 
these. 1 he ivipoit an ai • onnt nl the work 

ol some, and ot these piihaps tin most import<int 
is the Ihitoh ( otlon Indiisti s 1 \( si .m h .Xssoi i<i- 
lion shortls to liiid a pi rmam nt lionn at Didslmrs, 
neat Mainhrslei. Its pioi^iammr ol resrsarr li 
dnecls atlrmtion to two po-sihh lines ot adsanre: 

‘'(i) h, .ittaik jnolikms dv’et tls hs mr ihorN 
based on past expiiirmi without siekinj^ to ni- 
si sli^ah' thi tiiulamintal nature ot the ptoiess 

“(j) lo trs to undi ist.md tin I'hrameal and 
phsMial I liain-i s pioihnrd (hiring mamilai (un , 
and so to (stahlisli piadnalls a broad lo.idw.is 
aloiii^- whnh tntnn* adsanii'* mav he made 

I he ( oltun \ssiMiatMin pioposes t('» ser'l< llte 
.idsanii ot tin indiistrs mamls lis tlie second hms 
Its (hreilots base rralisid the luro'ssits ol lund.i- 
ntental i(sear*h, a matter to winch wi reluin 
below, hilt this ii.ia^nilion is ap])au nllv not 
shari'd Iw all the .issmaat ions, lor a ss .n nine ^is en 

in the hi''! Rejan t aL;aiim1 the short sighted poln s 
ot conlinniL; le-^r aii h .tssot lations to tin ^ean h 
tor results nl imnn rliah eommeriial s .due is re- 
peated 

I'he aitu.il results .Khnsed h\ the Iwrnls-six 
assoei. it lolls .lu sianewlial meai^ie, liut thiee 
\ears, tlu lime whuh has claj’ised siiu e tlu- first 
was louiuled, Is loo simrl a period m wlmli to 
expert mm li ot lundamental a aliie. I lii' ( omn d 
priint out that It m juem.itmr' to look tr> the ra-- 
sca reh .i ssoi i .a 1 1 o 1 1 s \ r l lor r on s i nr mr^ j)i r x >1 i >1 
the clfer t is enr ss of lOripcratise industrial le- 
seandt, and with tliis suss there will prohalds he 
general ai^i <'< nuait, v'stdl, thiie are vlilheuUus to 
l)e burmountid \mono ilum one disraissed at 
one of thr' eonteir'iKes ot assoi lalions held at the 
Deparlmenl is of j^rr'at importanee: dd) uluit r*\- 
tent ntay ai^ association iiiulerlake for its members 
work ol a kind hitherto carried out by the pro- 
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fessional analsst or testin^^ en.^ineer? The view 
ssas iir;^r'fl h\ vonu- lh.it r onsiilt ini^ work was ot 
rlelimle \alne to thr^ rese.rrrh, whili 

;in()tlu‘i' ass(K i.itioii Ir It that ir'sr ,iir h shruihl onl\ 
h(> r arned to tlie mili.d sta^^r: of jusir lieal a|)phca- 
tion, the inrliMrhi.il tirms lielni^^ U'fl to work out 
the methorl ol applsmi^ the new' know haler' to 
their r)w n jiartn nl.ir problems. On this point oiu 
ma\ ask thi <|uestion. (_ .m they do it'' Much 
dr pends, no doiilit, on the tirohlem ; in any m- 
dustrv then an prnhahU a nnmlier of lari;e firms 
with thr ir own stientilie stalls w lio have antpU 
o|)j)oilunit\ lor working out the rU tails of .i new 
pnur'ss. and il is likr Iv that this can he drme Ir) 
5.;reat('r .id\ant.i-c m the works than m the tt'- 
scanh assoualion l.ihot atoi n . Ihil this does nut' 
apph h) lh<- entail linns trr lu' lound in laii^e 
mimhci- ain mdnslr\, whirh, if ihr' asso- 
ciation IS tr) henelit the trarlr , miml be hioii^,dll 
m and t;i\en the means of iitilisinf; th<‘ rr suits 
l-X])! I lenr <• sh.ows that a luocess has lo hr- 
I .arned a loiu; w.»\ lx ton' il r’aii hr' iisetullv ajiplied 
1)\ such linns, .md while this is not ihc same as 
nnrlr'i lakini: < onsidtin- work, it must lie canirul 
(nil .at the l.ihoiatorv rif the assrxiation. It wall be 
loimrl, no doiiht, m ilu lone; nm. tlrcl iu> rie;id rule 
(-an lx hurl dnwn IwK h assiuMtirm must work 
((,,1 fnr ilsili tlu' pn.hlem ol eomhmin.L; ptirr' re- 
st .art h w ith nuhisl rial prai t m v 

Ihis n.itnr.ill\ hauls to a ronsirh rat ion rif the 
slr'ps ilu' ('oiinril is t.ikme; to eniout.u;c puu' 
lesranh dr alt with iindr r (i) and (in) of the 
original s< heinr , ihoiie;h, rlul sp.ua permit, mur li 
mrne mi-hl he wiilteii about the wmk of thr* 
r>ther (ommittrr’s aiul ho.rnls ol llu' 1 )t partmr'ut. 
lauaaii.uiemr nt is oniai (n) h) Imam me; spei die 
reseat, hes i arned out hv . ompetraU men, and 
(/>) In n sr.in h si urlent ships ddie aj-plir aliens 
lor giants .in* divuled ml<> llion* [i] lor students 
in trainme;, (-') fnr n sr .in h workers or research 

assistants, ( fnr hihoialmw nr vleruad assistants, 

and (4) fm' . riuipnu nt 

'ldu‘ appheatmns numherrri in all, of 

which J-ts were e; tainted, refused, .and 5 - 

reh'rrcd cLewhr're Of llu' J4S r; ranted, 1 32 
went tr) stiuients m tr.rinm^^ and 70 to 
n*s(aar(di wotkr rs or assistants; r)l thr; ^ 3 *^ 

I students m li.numi^. 05 ute enna^r-d in chemical 
work, i)ul r omp.uaitivch lew ol tlu'se, wc may 
surmise, an' rlrriuiy 1 und.inu'ulal research; they 
h.ave not )C't rear hcrl the sta^,^' at which this is 
possible, being- still “ in training ” ; some few may 
in lime become research workers and add to the 
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st()< k of fundnira-nlal knowlecl^o. I'urlher drlail'; 
.ir( ^d\cn in appt^ruliv j, while In appi'ndix ; w c 
have a list of aided r esc, . s(\um!\ one nl 

[he^e deals with work in pure siueuK ; tin \ m- 
I lude* t(s hnolo^y, 1 lu^ ( on osi, ,n nj i ond( usca 

tii})es, th(’ How c»f strain lhroU';]i nozzles, and 
(itFur similar in\ est 1 ^ at loiis of an industnal <hai- 
ai t(T. An »'\(eplion should h(‘ made in tin ( ase 
ui lilt work on tide's now in atlui' |)io; 4 iess at 
lav(t})ool I’nix i rsilx , hut heie, too, the results 
have a dmet industrial heaumj^ On the' othei 
hand, appendiv ] puhlii at ions bv individuals m 
MMipl ot giants does ('oiitain a numhei of 
})apers ot tin- greatest im[)orlan{ e li> {niu seaeina- 

Or h \\ . \stnn on “Mass Spe-tlia and 
\toinir \\ei_r;hts Sir Jfrnesi Kutheiford, “d'he 
\inlear ('onstif ution of Atoms" and “ The Mass 
()l tin- I amq-ranj^o' Paiinles from lhoiuim-('.” 
withiuanv others of k-ss st rikin<; ineiils while an 
intf-reslin^ list is ^i\en on p 73 show met Nv'dr 

laneje of S( lean e ( o\ (-real ])\ the' j)ap(rs It 

appeals that diiiin^ the vear under review a sum 
ot .fO.S^o/. was s|n'ni on flnwe e;ranls, while- pio- 
vision IS maele- for the e'\ pe-ndil lire eil 
eluriiij; the- emre-iit vear, hut hv no means .ill (d 
this was lor the- advaneemeni ot puie- Ksiaielu 
'ind the eritKism mav he maele th<el, <ompaieel 

with the amounts availahU for iiuhisliv, jln sum 

de V()t('d to pun- re-seaoh is hut small 

'V ( t It is dl 11 m Lilt te) se e how U t ouiei he .^le alK 
difte-rent. 1 he nn-n ('ap.ihle- of otiemal lesiaoh 
pure sell ne e' are limite-el in mimher We' have 
loin'- known that l^ochi iid^iiinr ne/?/ til andpoetiv 
and orietinal diseovemv have- mue'h in eatmmon 
I maetination eef .1 liieh eiider, e omhme d with 
skilled tramint^ and a read yusp oi essential piin- 
< iple-s, i)i(> love (,f knowledLp' tor its r»\\n sake, 
die le.idirn-ss te) ])iirsii( it w hi f In-rse k-v e-t if mav 
h .id, and the- o|)pe)rtuml> tee elo this when the- 
rxceptional m.an is founel, are- all leejUiH-el. 'I In 
opj)ortunit\ imj)lie-s lieeelom frenn toe> min h pme 
routine and Imaue ial wearies. 1 he he-si euiiise 
the Advisor) C’oune 11 e an adeipt is te* see- lh.it all 
those who have- shown the* me ipie-nt si^ns eif this 
ability shenilej have- the ejpfx'rl unit \ ami the- free- 
dom, d he Couneal realises this in lluoiv , it was 
[ifdnted out m the Report leir List ve-ar that “no 
conditions are attcnln-d to the tyrants made- ter 
workers w he^se sole .urn is the- exlensiern erl know- 
ledj^'-o eilln-r ns tf) the line of their woik or as to 
the use to be made of their results" It a dis- 
rov'Ory is to be made use of commere i.ilh , appln a- 
tion must be made to the Department. 
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! 1 his IS .IS || sheiulel he, hut it is .dlUost ('(jU.'dlv 

mipoit.iut ill. It tin -.uin piiiniple should 
I .ipplv teeyvoik doiM fiif tin it-'(aith asseeiatious 
or in tin- v.-nuais l.ih. m .1 1 • ,t i, .nnlo.lkd .a .tiele'd 
h\ tin- l)ep.iilmenl It is mipos-ihli (o e’v.ihl.ite 
' pme leMaieli oi pii-Miphs wlmh applv to a 
, woiks, (.f- (\c(i i,> woths Iahni.i!(M\ I np.ii^ed 

, in.imlv nil tniitiin lest mu' .uid iIk » -v.immalnm of 
jnodiMts d'ln re is .i o.d el.m-o 1 1 - -! ili- Imn nl 
I nn-n thoiniiohR <nmpel<nl hi e .o 1 \ nui Imnl.i 
I me-lllal m\ e stii^.rlin.ls e.l lu^h v.iIlK ' li.fulel he- 
' .ihsnthed m seiviue l.ihles, ut e om[Mlm;; ekl.iils 
ot the heaiis .iinl mimili s -.pent nu ihi. la ih.il 

' Job, nr III wtiime. minute-- m lepb. ut nlln i.d 111- 
b ddliiiill, no doubt, Ini .1 (love-rn- 

, ot 1 h p II Inn Ml to .(V Old ihis , i In 1 e .u * 

I I ( ,mu I V M lie t o he I ol lo w ( d , 1 M 1 1 1 1 11 < 1 i < n * e mn-s 
m the .lllempi In .ippK (In-^e luh', tn enudlllODs 
. Ie)i w hie h the \ w ( re m v e 1 lute iiele d 
I It shonlel he inUe-d. heiwesea, .is lln (oiiinil 
Ils( II pnmis nut, lli.it the' Imiels wjiuh it ad- 

mmisteis ill uiaiits to wotkeis m.iml\ .ii the mii- 
ve-lsitus ,ne niiK a*siu,lll poilioii nl llie- omi eem- 
liihuleel hv the Sl.i(e lhroue;h olliei i^' ni le s to 
univeisilx (diie.itinn .mel rest.ueh, It is imt the' 
husitie ss eil the- (‘nllinil lee jxiv pinft wnts .'ftnl 
tiaelnis it e .m make ^i.mt-.emlv loi indivielual 
pn ( es ol weak, .'unl this lunetmu we m.i\ l.iiil) 
Inipe it will dise bailee when nine eoiivmeed of fhe 
impoil.iine ot the- we)rk' ,md lln- e.iji.Kilv eil tlu- 
w 01 ke r, w ilh .1 hi ee.iel tail li .ind w it bout toe) n.u t ow 
.m mspe-e'licai e»l de tads. 

lln l\epe)rt en\(is mue li p .omn), and 

min Ii more- e niilel he wiiltetl .iheMil if, but 

-'p.M < teirhnls ( )tn mallei, howevei, nu-ii- 

lieand ,d the- end, must he neilieed lln le-sulls 
ol lese.iieli he e ohm known thloiiph the' public a- 
llons nl tl|( sennlilie sn(i, ,uiel Ulauv se>(U'lies 

aie 111 a ehlhe nil positmn liii.tin i.illv . and lind it 
imj)ossihle In m.dNe both e mis iin-el. lln ma1l(‘r 

h.is he-e-n eeinsnleod hv tin ( onjonil Roald ol 
Sennlilu Sex 1 ( tie s, hut it moves slnwK. still, it 

IS mie nde-el lh.it a st.at<-nnnt o) the e ,ea slnmld 
he- j)ieseni(‘d m the iie-ar liilure- to the Ire-asurv. 

! lln- (‘oiiinil h.ni releried to tin- m.iHii in the 

, l\e-j)oi( Ini l.isi vear, ,mel it neiw St.ites ; 

i “ \\ f ii.ive leatind witli s.it isl ;n I ion ih.il .'letioii 
j has alreadv hee-n l.d\e u !)\ the siieutilie Mxn tie s 
I on tin- lines ‘-nppe'-ted in ejur Repeat ol l.ot ve.ir, 

; .me] shenild the) applv for, and leeeive, Oove-in- 
j nn nt aid ihrejtiph the- Ire.isiirv unde i a well- 
j thoiiphl'Onl se In me , we shemlel we h e^nn fhe- re- 
nnival of a sernius obstae le te> tin inopress of 
I hcienre'in this e-ountr).’* 
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Gas Warfare. | 

Cheutnal W'urjiiic. liv ^umi. \nios A. Itk-s j 

and M.jjur C J. Wcsr, I'p \i * ^4^ (N(‘u ' 

York aiai London- M< Ciraw-] I ill Hook To., | 

Inc., ipji.j I 

I r cariKStl) to lx: hoped that every Hrltl^h 1 
man ot slkmim: \eill take the op})orlunily ol 
studying this at <’oniit ol « lannu al uaitari; pre- 
pared b\ Hrij; (Itn. I’lus and Majoi West, ol | 
th(^ Ihiite'd States Arms lU will them he able' to 
make up his mind. Know in;* the I lels, as to tlic 
f>osfiInhl\ ol (linnnalin;; ;;as uarf.ire* l)y edw t or 
nnitiial e'onsent wlnh* war ilst It leinains a possi- 
bility ns hi foie Ilavin^^' answined this iinplu el | 

rjuestlen), he must needs ask hinisedl what is his | 

oWf\ pal titular r< spuiisihihl v in the* matter. 

d'he* m ( rl for pr opoufielinp ihe-se (|neslions is un- 
doubted Re ((‘111 piotests by (eitain (‘minent 

e'lii'mlsls, (IiK'tled a;;amst the* organisation of le 
seaielt f-u < la mie al warfaie ])iirpos( s, make it 
('User that ( oiisidi t<il)l( iliv eri^eme'C of (t})inlon exists 
as to the ol/e w'hi* h should hr adopted by men ol 
seinni e in luaintaimnp ml e r n;it lemal pe'aea* On 
one hand is the desire to withdf.iw all se-mblaiu'e 
ol supjioit liom the* p<Mj)et mil ion of what is k- 
t^arded as a peiuhail)' inhumane* inethexl ot 
waj^inr; war On the- other is the bvlu-f tliaf, wh.it- 
f'vcr w ( do, ( he mieal warf.iie has < onu' to sta\ , 
that pern e and our national seeurilv will best be 
safest; uai ded bv phuini; oiirscKis at liMsl on an 
erjiialitv with our nen^dihoiirs as le'i^ards tin- new 
warfaie, aiul that, smee*, if we- wish j)eM('<:, wa* 
must be iead\ to lit;hL lor it, the man ol si H'iu e* 
mu^t shoulder his bin den and {)re*parc to be'eome 
the mililar) ai biter of the intnre. It is the old 
pohlieal hatth' ot aimaments transfene'd {o the* 
seicntilii arena 

In ihe'sc l ire nmslanees, tiiereff)re% w'C are e\- 
cecdme;ly hsilunate in liavini; the* farts of elu-m- 
ieal walkin' placed lie-fote us sea completely and 
e'learly horn an outside seiiiree In Fries and 
WYst’s book tlmie is little of speeial pleaelinp;- 
lieyoml that ot mihtarv e'xn^e'iuy. It supi>lies a 
full- indi e'd, a most astonishinpl) full - are ount 
of ^as warkire' in ;;eiu‘ial, and, in partieular, the 
part plavi'd by tiie* L’nited States m buildm;; iq) 
what was eweritnallv the lari^est clu'imcal warfare- 
serviec of .my ot tin* helliL;i rent iiatiems. 

It is hiphh sipniheant, too, ot tlir* pre'sent jiosi- 
11(411 ill Ameru a that the \enl is willidi.iwn for the 
hrst time liom many of the* most eanfulK ^-uarded 
chemieal wail an* seerets (-if the past l-'or e\- 
ampk\ a whole ehaple-r is elevote-d to llie tlie-rmal 
prenitiction of |);ii tii'ulat^ clouds. Side by side 
with .ihc5e frank dii>elQspres arc the following 
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statements- the first, in the foreword, by Majot 
(ieii. S. Sibert, General Fries's distinguishei 
predece-ssor as Chief of the- Chemical Warfar 
Service in Ameiiea ; thi; other in llic body of th 
l)ouk : — 


“'riieie IS no held m which the future poss. 
hihties are ^oeate-r than in elu-mieal wailarc, ami 
no held in which ne;;leel to keep abre-ast of tie 
linus in research and iraimni; would be moo 
disastrous. ” 

“ Loison gas in the World War proved to la 
one of tlie most powerful of all wt apons of vvai 
I’ or that re.ison alone it will never be aljandoned 
i It c.innot he stopiieej by agreement. . . . ’ 


h rom the. considered inedusion of sue h opinioim 
ill a book redolent with (hse'losiirc only one con- 


I (dusion i'an be drawn. 

1 'khe Fniteel Slale.s (lieniK'al W'arfaie Serviec 
was Innlt up .ilmost whollv e-m the- loundatiems ot 
Btilish prae-tue' and expel kuk'c. To this laid and 
to the siihse (jiK-nt intimate relations between the 
1 two St r\i( i-s h'ries and West pay geiu'ious tribute. 

I \s to the niagniliidt* eil the American organisation, 

1 it^ siH'ce ss m cveiv l)rane'h and its eh-ai -sighted 
I vision, huts ate- allowt-d to spealv f(4r themselves, 
j Owing to the* cessatie)n of hostilities the lull c\- 
i tent e*l the' Anu‘n< an eheinists’ gn'at e-lfort was 


piohahlv nevi-r generallv r(*alis(.d in Lngland, and 
oulv paitiallv, perhaps, cv(*n in the inner circle's 
o! the War Ollice* and the .Mimstrv of Munitions 
\'(-t it was unejiiest ionahly one of the greatest 
,iehi(-\ emenls of the war. Starting llte-r.illy from 
nothing, llu* \merii ans wilhin nine* months 
! <lahoialc-d a servie'c in which rose. 11 eh, manufac- 
ture-, tiaimng, and lield organisation were brought 
to the highe.st pile h oi (*iheien(\. In Washington 
tile K'seaie'h department under Hun ell mustered a 
chemical /u'lvomielof 1200, which included men 
(4f intei national reputation such as Wblder Han- 
irotl, llulelt, WC K. l.cwi-s, and Tolman. It h 
small wonder, thercloie, that some very fine work 
was aecomphshed. 

It is, however, bv a (.onslderatlon of KdgevYOO^ 
Arsenal that the full extent of the American chem- 
ic'al warfare- elfort can best he gauged. Built on 
an Isolated tract of (ountrv in Marvland, this 
poison-gas laetoiy attained a magnitude whieh i.S 
sirnplv staggering. Bv Oetedier, ipiS, it empfoy^ld 
10,247 me-n, and was siieeessl iilly making cliloro-' 
[)icrin, phosgene, mustard gas, bromobenityl- 
c'vanide, and other ac'Cc-ssoiv diemic-a1s, and 
m a position to turn cuit 100 tons of liquefied 
chlorine a day. As a teat of chemical cnglrteerlhg^ 
aU>ne U must be almost uniquo. As an indic^rou 
j[>f, ^Tivbat^cati.,be accomplished ivifhout>ecour^ <0 
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Existing* platU it gives one food for eonsiderahk 
thought. . 

The success of EdgewooH Arsenal .iiul the gas 
mask factories was due in no small measure to 
the inauguration of a development division intci- 
mediate between the Research Department and 
the manufacturing plants. 'Die dihicultie.s al lend- 
ing large-scale production were overcome in tlu* 
single-unit plants of the development seclion. and 
the results obtained immediately translerred n> 
Ivdgewood and the subsidniry lactorivs spreail up 
and down the countn*. Onl} in this wav was n 
possible to maintain throughput at its ma\iinum 
and avoid the time- and laboiii -eonsmnmg hind- 
lances notoriously attendant on the alteration ot 
existing plant or the installation ol new it is a 
procedure heartily to be coinmcnded to inanv <>l 
uur own industrial concerns, where murh good 
research is wasted Ijy inal)llilv’ of tiie works to I 
cope with dilTuailties which could well lx; oveiaaanc 
bv experimentation on full-sii:ed units. 

Of course, even in America, the cnoinious 
eheniical warfare organisation did not come into 
l)eing without attendant inellieumeics. Oeiural 
lA'ics points out the difhi'ulties he eiuounleied in 
having his cabled demands fioiu the h'xpedilioiutrv 
1‘orce altimded to (did he but know it, he was no 
uorse off in this way than the British, who wcur 
lighting almost at their own door). This was dm’ 
to a lai'lv of co-ordination bi tween (he nuimMoiis 
e\tt'nsiv(’ divisions of the service, ea('h ol wlm'ii 

'(1 grow 11 u[) separatclv. hvamluallv .1 Chut ol 
ti.' riiemiial Warfare Seni.'c wais appointed, hut 
in the inteniii the various separate activities vvei<* 
htid togetlier only by tlie persona! elfoits ol 
William ll. Walker, of the Massaehiismts In- 
stitute' of 'rechnologv. Ge’neral hiies ami Major 
W’est are not sullu ier.t Iv appreilative of alker s 
tflorts during this disquieting peiiod. In scivue' 
to his eountiv W alker a<'com]ilish( d in this un- 
otluhal co-ordination soini'thing even grc.itci tlian 
his subsequent organisation and control ol Iwlge- 
wood Arseaial. Without Inin (^emTal hitc'' ami 
the /Cmcrican Kxpedllionai } horct wouUl hav<‘ 
liad to remain de'pendeut fc>r suppliv’s on Britain 
for many months kmge'r than’ they did. 

Tht book is full of information of a iMdnmai 
nature previously denied to llie ave’rage man ol 
science, and even without its clarity and illumin- 
ating illustrations vv’ould hold the reader cnt!ir«illcd 
from start to finish, ll is a fme ('omj^ilation and a 
great tribute to Amerivan chemists. Its publica- 
tion can do nothing but good in throwing light on 
a subject of ever-increasing international import- 
ance. Us exten.sive sections, dealing with the 
legitimacy of gas warfare and Us po.ssibUities in 
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the future, arc highly stimulating, but must I'wi 
te.id in conjunction with the unniinder profK'rly 
to be appreciated. Sunieient inis been (juoted 
a})o\e to indicate the eulhois’ views on the 
subjei r. 

\o British notice ol “Chemical \\ arlan “ woiihi 
bi‘ (onipleti' without relma'nce to tlu now notori- 
ous “Lewisite.” Whatever the Ikihsh views as 
to th(' war value of ehlorov inv Idichloi o.ii ><iiie, the 
Lu'l rt fuains that the \men<*ans r.ih d, ami still 
rate, it very highlv imUetk it was iindtn' llu' 
situ'tesl [)lcdg(*s ol ntii< ml seeri'i v lhal its nature 
<iud mode of prc'paialion were impailed to (he 
Bnlish Cov (I inm'ut It is therelori' most disqnit'l- 
ing to tind it mad(' the subje< I <'l a m inumiuie.i - 
lion to a sLieiitifie soeu'lv witlioul es|)ress jiei- 
inission being obtained from tlie iial owners ol 
lh(' seiTct, As (h(* eomnnimeatioii was sauelioncd 
bv the Wai Olliei*, theie wt>uld apjHmr to In* two 
(‘xplaiial ions requiri'd- «aie from the imlitarv' 
aulhotities, and the otlu'r trom the authors of the 
paper lelern'd to Doubtless some sat isfai tory 
('xpkmation can be giiven ot Bus “unfortunate, 01 
ot he 1 w I se ' ' ( I* ries .md West), o<'( 1 1 1 u m i.‘ , but llic 
Ollim.il Seiiels Act, oiir frumdlv lelaiious wltl; 
toieign ( iov et mm'Uts, and respeiOd proi edurc 
regarding stieiilifK' pul>li< alion, .ill .ippe.ir io hr 


Zoology for Medical Students. 

/oofugv for Medical Sliulents. hv l‘rol. 

I Ciaham Kerr Pp. xl (l.otulon: 

Mm millan and Co., Ltd , io::i ) *’-S^ 

S UCH a tide (dmllenges ntt«*nlion not meredy 
as a s(ien1ifi(' work but as a conlession of 
Piith. K is tlie credo of one of our vouiiger 
men on edmmlion at tins moim nt wlun iheie. is 
nothing else of siu h imiiorl .in( e A luige and 
undigested heap of students has Ix'cn shovelled 
into our universities by the ('ombiud jiressiire of 
war arrears and ('.overmm'iit sii})si(]i< s (H,ooo,oooL 
sterling IS to he spent first and last by the 
Ireasurv alone on University I'oiirsr's for ex-otfi- 
(eis) 1 liese im. are mir inevitahli^ masters in 
the dei'.ade to « ome Tims vital are tlie priueiples 
on which Ikol. (oalmm Kerr decides to cultivate 
Ills garden 

riie professor ol /oology in Siotlaml has a 
rlieadlnl task. In ten short week^. lie has to 
expound and i lassifv all llu- iniiumeiahle < om- 
iuimhons of living matter. In addition h(' has 
to brtmk in to tlic life o[ a iimversitv a i;]ass of 
man\ scores sornetimes ot luindreds— of last 
year's scci^ndary schoulbovs. The biedogy of the 
first-year* iiK'dical student has to unfold its 
' S 



NATURE 


494 

hl(J.Kl(“>t S\s<(j) S'.}!*-!! IK' I'' h ,ist ( :ij).ll)lr ol 

1 (•('(. iv’m^ il. 

"l’ln; 4!S5 of if.idiHL; inaircr .iiul line draw- 

ini^s f^ivc the «, on^prc tvjs ol lht‘ anmi.il kinj^tloin 
vvliK'h it liDjxtl su( b one in.'i\ (.ary avvav. 
l*rof. (iialiain Kmi in his piela((‘ sets luinself 
three tasks: (i) 'lo .lu iken .nui develop . . . 
interest in hiolonH ,1 si u i4( c [ 2 ) I n l:iy an adc- 
(juatc lonndalion lui tiu suj)( rsl i in t ui e of detaik d 
kiU)wled}4-(‘ ot th< anini.d hodv (4) d'o provide a 
reasonal)lv up-to-dah ata oiint ot llie more impor- 
tant anim.il ji.ii.i atfs, espi < i.dlv (>1 th<' palhoj^rmie 
microhr s of .mnn d 01 ii^in 

1 he iou(s( M pri '><Mi(( d i)\ this hoed-: is pre- 
jionder-il mil; K nioi pholoi^n .ik llie wntcr hokls 
not fadv lii.it our knowlidi^i' ol thr m(>i pholo^^u al 
h.dvios ot t!u low ( r tvpe^ ol animal is mm h 
nioK' advamed ih.m onr know led}^''e ot then 
phvsiolopv, hut .ilso that morpholoi^ii .il studv 
altoiais a Ixint mtilktUial dis( iplim* than pin si- 
(vloiyieal : 

riie vtudi u< ohsirves stimturil fc.ituns in 
the kihoi.ilorv and lu' is .ahlr to mnnpaie 

what he ohs( t \ I s with what hi is (old or reads 
When he liies to nuke ph vsn)lo|_> nal oliservat ions 
he hnds e\ i 11 in the < asi' ol (he simplest pheno- 
UK'ua tint hi hind (hesr plienomen.i .nr* .it work 
laetois, so l.u .IS he IS loiuenied, ti .insi eiidental 
ami as tai Ixvoiid his pow i 1 s ot (ntuism .md 
I om])! eheiiMou as il they \V(i(‘ tlu' direii lesull 
( >1 siij)i t ual in .)! iL^i m \ 

hhi onh (juiriel a student i ould h.ivi' with the 
hook is on I w lull It shai I s with so man v seientiln 
works th.il It Is all so true. Few things an 
more de\ .1st at iul; to the unlonmal mind than first 
<ont.iit with the v.ist m.|s•^ of knowkaloo whuli 
the anl-liki induslrs ol man has jah d up iIhoul;!! 
ih(' hist thill iintuiies Wlun the jnoit'ss ol 
selei lion is also ludih n, .ind the innumer .ihh 
• iioi's h\ wtmh we ha\t‘ .uinid at truth, the 
student Is a])l to think that liiosi' wlio h.ivc' 

( uii^ht him so mm h 1 an ti ai h him all. His 
lai'ultv ol Slept!', ism, helore tlie brute mass of all 
this ventv, hv s d.)wn h.dlli d. .md his powers of 
dishelu'l aie not ii.ivvakemd for vears, or lor 
( vei 1 he mti III ( lu.il stimulus of hndmq .1 o;reat 
( him lau oul-iaiid and loiitid at i j)ost-mortem 
should not, eviu iot the i.irliest \uars, be 
neoleitid it m .mv hishion il ( .m bt‘ Hpioduiial 
lu /ooloueal ieituie-iooni or I.il )i u atom 

llieri'lnrc, .although the an.ilomv ol the liiohrr 
veitebi.iti s has hi.i n r\i luiled lioin tlu‘ ('oiirs(‘ and 
tIu' m.iss o! dit.ul juami (1 \iL;oronsl\, one would 
plead lor stdl liirtiur si Iniion Pv .1 ^lanec at 
the eountless mist.ikis^yl thi. fust the mvestig.rtor 
ol the luture will la* (*ueour.if;ed. One would bc^ 
the te.iefier, in dellv ('rin^** that I'ataract of ccr- 
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t.iinty vvIiIlIi batters on the head of the lirst-)( 
student, to remind Itim not only of the rif^htni, 
Init of tlte w ronf.^nessfof the theories of the pa^ 
that he may plui k uj) hi'.art to question the > 
vvhii'h now are eurrent. 

riie book is vvidl printed, .md the line drawiip 
.irc numerous and eomprehenslble. For (‘xamiu 
tion purposes the summaries eudmf4 eav h chafU' 
will prove of qreat value, d'he rhapter on tl 
Magellata and that on the Crossoptt'rvgh are i 
special rntercst in view of the work done in tlu si 
two ftelds by the (daSf,>-ow sehool. 

The Study of Rocks. 

Vclyo^niphic Mctlnnis (itid ( \ilciilah<)tts , with soiih 
h' \iini plc\ of I'lc'inlts . 1 ( // n'7'(’(/. Bv’ Or. 

Ilelmes. Fp, xix \ j)kites. (luindon 

'1 hotnas Murby and Co , ip-i.) 41s. hj, net. 

K, HOI^.Ml'iS has pituluei'd a text-book tli.ii 
IS likely to luive a 1 .ir-reaehmq and lum 
111 lal rifi'ii in promoting the intc-liiqcnt study el 
links Some siieulitu tie.itises art* patuml ( oin 
pil.ilions nf tlte ( ommon stork eil tin 01 us ami 
Luts lurtciil amonq speii.ihsts in tlu* subji i i 
trr.itid. II tlmv .ire at h'ast Liiilv .u t ur.ite ami 
leasiiu.ibly up-to-d.ile and i omjilctt ihi y inav 1 m 
ol qri'.it Use t(_> iht* student and lesi'amh work'e; 
iviu it they t ontain little 01 uolhinq that is 011 
nr novel, (fillers sird'.L ml a m w and indi 
pt ndent hue of their own, .md deal onlv with 1. 1 1 
tain aspi I Is ol tlie suhjei t on wluih tin* aiitho 
Pels lu* has :l nu ssa^t' lo deliver 1 hese, < ' 
ionise, havt* a v.ilm* of tlu u own, thouqli thi " 
ari* not av.ukihk' <is text-boolvs iir as vvoik’s o' 
i< h t eiu t . 

1 he spt'i ial ( har.ii tei )s| i(* ol tlu* woik uiult 
I (‘View is th(‘ kc'eiuuss ol Dr llolmes's outlooM 
loi hash id( .is m everv di'fi-irtment of Ins sui- 
j( I t. Souu‘times he has evolved them for hm 
St If, sometimes la* has addetl new* devekipmcnu 
of Ills own to llie methods th.it he has met wili 
m his unusu.'dlv wide readiuyu He even suu'eet'^ 
in m.ikino the will-vvoin suhjeet ol speeifiu qraviw 
inleitstinq, ,md eml)(_ulies imi< h Anu ruam Worl 
tliat has leeenlly been pulilislu'd, as W’t ‘11 as bi- 
own (.*\[)erienee in tfu* ln\’esti|Lfalion of buildinq 
storu's. In d(‘arm^^ vvitfi tlu* proeedure for tlu 
seji.ir.ition of roi k miner. ils, be does full jiistK* 
to the .idvanees that luiV(* been lu.ide in ibi' 
I'ountiw in the hist few vears. His noval diatjTan 
showing at a i^kiiue tfie rehaiiive indic'es ai i 
bi-rel rin;;en('c of minerals ar(' remarkalily succes- 
fill m qivinf^ an idea of their relations to om 
another and the variations that occur. 'Fhe i'ha)itt 
on micrcK hemistry should prove very useful, an ! 
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his on tlu.' (xannnation (h tli'm se< (mils 

and (Ik* ription of r(Kd%s is (. xt cllrnt 

W'o cannot ai^tac uithfliis adoption ol (In* 

nu'anin^s .illacJu-d in i’rot Sliand to liir ((iiiis 
•' salnralcil ’’ and “ iinsati^natcd ” as applu d to 
nnncials and loalvs, inc.ininL; s.itiiiatcd or un- 
s.ttni.iltd uith silira It is a!\\.i\s nndi able we 
(.hiiik, to take a r(‘( oj^nisrij word, < spc( i.ill\ oiii* 
w ith a (Infinite 9 ( iciitilic nieanin^ alMMd\ atlacdicd 
(v^ it, aiui ('iiipkn it in a n'mrc* 1(^(1 ut^d siaisi 
Iki'haps lilt most \aliia})!(‘ ilaqiltis in tin* hook 
.lie (hos(' on the interpi etation of anahst's and 
(lien rr[jresen(at ion In' diagrams \\ e ( onid ha\e 
wished, perliaps, ih.it qreatei spact' could ha\e 
I'eeii piu'ii lo the suhjei I of the (a \ stallisal inn ol 
maqin.m, hnt this ('oiild ha\(‘ laa n ( (let N d miK 
1 )\ an incriMse in tlie si/e and i osi of tlu' liook'. 

It is to lie K'pri'lted that this wojk was eoin 
pK t( (1 betoie tile jssiie ol tin* ripoit nl tla |oinl 
t oinnuttee ol tht' ( ic'oloq K .il and Mima aloqit al 
Gorillas nil Iklioloqital N oim in lal nt e, In 
e, Inch I)i Holmes, who was a menilxa n) llu 
‘ ominilti (', ka\(' most \a!nable LissislaiU'e It is 
\<!\ desiiabh' that the use ol t( ('hnuMl t(ims m 
pt!in!oq\ should bt‘ st.mdardised, at an\ i.ila so 
bn as this ( oiintiw is coin ca lu d 

j W' hiWNs 

Our Bookshelf. 

/’(W/s n/ hdiiii, ii'dirliii tuid ()Kli,inl |>\ 
k Dwiqht Sandeison. Second Ldilnjn, 
K( vi^ed and (‘iilarqetl. H\ I’rof ]<, M j'ean^ 
I'f) Nil 707. (\ew \ 01 k : joiin \\ ile\ and 
‘'"ons, hn., l.ondon, (diafiman and Hall, J.td , 
o)'i ) jbw net 

I HI. lirst edition ol the .mth()i's “ insects 
Iniutioiis to .Staple Crops’’ was pnblislu'd ten 
viMrs ajqo. 'The advances made* dnnnp (In' past 
di I ade have been sin h tli.il it was ('niisidmal 
IKS essary to rewrite' piaetiealK the* whole, book 
In Its pres<'nt ie)rm it eov ers all (he moie im- 
poitant insects albs'linp the eiops (xl th'' laiiii, 
e.irdeii and niadiarel, beside's hm ludinq- two linal 
‘hapteis on household msee (s and the jiests <»l 
dnnu'stic animals 'I'he woi k aims at qivinif a 
Hear idea ut the life-history and hafiils of <\e'i\ 
d'<'' i('s conietned and the fjest m<*(hods oj eon- 
'rol d here are* also ehajitms on mse ('lie ides and 
spra}in<y and dustmiy apparatus It is profuse K 
illustrated, the tcxt-liqures mimbeiinq more ih.m 
noo, and with few exceptions tlu\ aie ol a 
unilorin level of exc'cllence. I\erer(*n(es in the* 
b)rm of footnotes nnide the more' incjiiisitivc 
I ( .idc'r to manv of the sepaiatc* linlletins and 
iitiedcs on melividunl jnsts. 

XotwathslandmiL; the nnmfier of te\t-Iroc)]^s cm 
c onomie* entonioloq-v whicdi have api)eared m 
'onrrica, the |)res(*nt work will undoubtedly 
sKupy a bi^h plae'c m their ranks Its cornpre- 
ic nsivTness is truly remarkable and, in fact, It 
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is dillu'LiIt lo quote anv similar w oi k wlne h ('oin- 
piesses so nnu h w elb^il tod mlot m.af ion, anel so 
manv qocal illusti at ions, within an ecpiallv eon- 
ve nunt . ompass ( h,.,, ,, ‘ wliieb 

de .ds With the slim (me iiicl <!e\ «'lopnu nl o{ ni- 
sei Is. IS I.iilui macKijuatc In the hist place* it 
^bonlcl have- prmdid 1 h.ip >, w im h treats 

of b( (U'lic lal wise I Is \s it st.iiids, thi piac'tie'al 

' v\ ill have to ir.id , Imp ; !i, si i| he* 

IS to imdcisl.iml piop<aIv llu icmaiks m iIu' pu-. 
cedini' c b.apli I In iha' sr< oik! pl.a c*. ,1 hrie'f 

•" ' onni ot ihc 1)1 ,iM ip.d Old. m ot m . m imphl 

have b< I I) .iddc <1 wi’h advanlaci. cecii i| it th(' 

expense ol in aclclilion.d pipe lint tlic'se points 

.ue c omiiaiativ c f\ ftui.d m what c ,m lu 'cw.nded 

nn)iesil,i(m.pK as m all roimci (jist-ialc* pi.iclic.d 
bool^' on nisei 1 p< s(s* \. 1 ). IviMs, 

I >rpAttni<’ul oi IpphoJ {( '<>ni 

Stifuni), ( fiiiu'isitv Ilf JundiDi, I niotrsify 
( ollt'i^ic lui(l\ for i oil! pidt’r^ I dilecj bv 
Ixarl Ib'arson \o »>. Smmd///nu. 

Iv ( Kliodi s pp (>o , ’ eiiapiams (laiii- 

<I<>n . ( 0 nibi iciqt' I mvcisiiv Ikc'ss. 

P'' e)(/ net 

III! mclliods oi ipaclnalmq cu *' smoicibinq ’’ a 
seiie‘s of mole oi !(*ss nicquhii data .ilfec ted bv 
eiioi's ol ol)S( rv <d ic >11 ol of s.implmp have* eif 

1 c*( c'ld \ can s r(*( mv ed a qoc u 1 deal of .1 1 1 c n I ion ; the* 

l>rc'si nt tiaci is .t vciv \.dnal)]i 1 out 1 ibnl ion to 
die* Silbji'i ( \c'w inctliods .m- de \ c loju < 1 , wliic'b 
m.iv be clest 1 ibe d as eombimilioiis ol tanpcaifi.d or 
osciil.itoiv mtc 1 ))o]at ion with llu least sfjnaie 
method ol i)r. Sbe'pp.ird, anci ilicsc .nicl olde-r 

me thuds .ite loinjiarecl, both p 1 .i phu a llv .md bv 
findinp llie snrn of the scjimic-s eit ilic ek ji.n I nies 
fioni the prndn.ated curve- llu results of this 

test .111* ratlier smprisnu'; Ihc osmilalmp 
nu'lhocls Used pivc' dislmetlx woisi ic suits than 
the otlic I lour methods cinploved liv proiijjinp' 
the- oliserv at ions it is ])ossil)i( to csiimale wh.at 

oiclc r of (lilfc'rc'nc < s IS lie I'lipihlc ; il a Inplii 1 oideT 

of diffcience-s is e'lnj'ilov eu|, the- le-sull.ait lUl've 
l( nds to bnnp out something that is not mluient 
III I lie* el. it, I, with V I IN misat isi i. loj \ eoDsc-cjiu-iu c s 
to the- lit obt.amc-d 

Xoi'tii In lioiioiiiii i phy 

L R. |onc s Pp. V in j-/) (I oridoii (. Rout- 
le*clpc‘ and Sciiis, lad , ojai ) 0 \ m ( 

I’ln at is a distinc t iu*ed tor soimcl Kpion.il luxt- 
books of the* moH* mtensi\e tvpc c xc mpblic-cl b\ 
tills wenk. It (Ir-als uitli the c oal-lii Ids noilli ol 
the I I c-nt and llu* Midland ( iaic', and disc u‘ ses tlu* 
inelnst r K s w Inc b iiav (* an sen 11 j ion aiul about tlu rn, 
tlu* < ommimu alioim la-lwc c-n ilu*m, .md tlu 11 pie d 
< c-ii 1 res o( mehisliv and ti.iek I he baM> ol dm 
( nssion is v c t v' laipelv pc-olo,puaI Ilco tluic- is 
loom foi bioadc limp of both fonnclat.oii .md l.ifaie 
'IIk book needs an index, .and m cimliprnK p p., ;i 
nnmbc*r of 1 \ |)c 4 q rapine <il errors, but if is well illus- 
Irated witli majjs wbieb, lor tlu' most p.irt, are 
edear .md illuniinalin^. It makes a verv' useful 
book for secondary schools and first-} ear rollepe 
ceair.ses. 
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Letters to the Editor. 

Editor do( •, not li,jld htontlj pon\ibic ft)r 
ojniinnis rxl>rc\'>t’tl by his corn'bpotulrtit);. Neither 
can he undcrtahc to return, or to corres^pond with 
the writers of, rejected nianustripts intended for 

tfLia or any otlur part of Is’ah.’KK. No notice is 
taken of anony nious a/jo»i,\.] 

The Action of Sunli^^ht. 

Iv 1 I I 1 \ « . to I )i s.tit t i)V' \ It'Ui r in N \ n Uh nl 

1 )f"(. < I nl .( f S, j) I iiKiv )ip<nf th.it, in» eonjuiR [ion 

'^vtlh lilt ],!i( M,iT' 1 i,i!I \\ ntl, pi (>1 1 >r i>f* hol.inv vil 

t 's 1 1 ill, I t II t n (i out .1 luimht r of < \pi r iinunK 

.it l.tvuipot>l IK It ihf . ikI 0} I ivt MiiluiN ikj) the rllcit 
of li^ltl III ^l.ui jluu iiii; .\nllu,i\ hullli. Ihof W.nd 
jiifp. 111(1 iIk (uMum >, lovctid till 111 siii.itnii Willi a 
(.|uait/ pi, lit' winch 1 It nl luin. and thin nt tiuin 
to lur to hi I to ,1 vud iHly .111 11141 d an' hj^lu 

ihtonph pii.iil/ li im -1 .uid a qu.irtz jni''ni, di^- 
' I iniin.ii I'lp tht k'iiHi ol h^ht h\ its i Ifta t on llu(»tt 'si cnt 
P<i|>i 1*' p.i ii d .it tlif ''I'it . I hi w\pi rnni 111 s wire luvt'i 
|)rof>ril\ ] .nhlishcd, though tlirv ate partly drsirdnd 

in I'tol \V. lid’s nic moil on the suhjcet in tin- Phil. 

Iran'’ I iifoi tiinali 1\ , 1 do not possess, tin \\ sci'ks 
ta f. 1 lo, hut Dr. S.dechy could i .isdy hind the 

pajHi, ainl I think it would intirest him. 

I he 4 ' tK'fal ouli'oiiK', to mv mind, \\,is tliat thw arc 
hajii w.is moic eliK K nt Ih.ui I.ivcipool sunlight, hut 
that the niosi .dh i avc p.uts tiir spectrum were 
two stron|.dv phospfmi e srind h.nuls in the ullia-Molct. 
not. lar lioin ih' \isihl(' pot lion, .md mat of such short 
W’.ave di'ii 41 h iliat I'k'.tn an woulel he (ipaque lo them 
I lieii w. i\ e - 1 » u 4 'hs were, in f.iel, .ihout and 

Irnth-UK It e-s. 

'I 111' UMpolluhd ainiO|spheM' se-i ins well adapted 
to sc re ( 11 CIS ti ( MU thi- t e.alh de !i ti nous ra\ s of r\i ei d- 
in4l\ shoi I w rive-le uplh , wliilc still .allow 1114 the' 
mu lofM'-de siio\ 1114 1,0 s to ee>me tfirouph and do tlwir 
heni'lu e m w 01 !•: ()i ivj.r I odi.h. 

Microwjope lllummatfon and Fatigue. 

It is iiitrieshiip, to note fi oin Mr J. F. Hain.uaJ’s 
in \\ii uh o| Deaaanlut S, p. iliat other 

Weirkeis h.oe t.ikc'ii up the' prohleiu of \,arial)le illu- 
minalion lor the mietoscopi Hut in ciitieisinn tlu' 
iiHthod ('in lined in tlu'sc columns on Ncavemher ]** 

,Mr. Pan lid si cnis in hi\e (>v(‘tlo<>ked the import ml 
lair lh.it .1 mi'iioi hi om.ilir li^ht-liltei is used, so 
that the c|ui^;)e)n iteah'd h\ the shift i>f the' deuiiitumf 
radiation dees ma nasi 'this sinll whirh in its 

Simplest expiessioi) .mmunls to u t eaidt riii>4 of the' 

li^ht .is the I ( m pai .it Lii e of flu' sonic'e is diita.ist'd - 
w’a-> fnlh iieo^uised when the melhia) of n 4ul.ation 
w as 0114111, iK'd, end in pi .11 tic (' is- a distiiu t adv.anlaee, 
MIK the .ipp.eii’iil ditre.ise ot dill I H in.'i t inn of ih.e- 

field, \\ lu n i (ille ! is iis« t] wliiih passi-s nnl\ ,i small 
hand ed ihe speeiiuni, is 4rent('r than that of thi' 114)11 
.^ouric .ileme. where' thi' full speetrum is present. 
He'iwe .in\ nun Ise' of the re'sist.men «d the eliruil 
doLlhh’ deeieisis ilie 114)11 in the* field, 

Ihe lie nil. d wedp, de \ le e di se 1 ihrcl In Mr. U.n n.ud 
is Ver\ in4< (lions, and if if e.an he c e'kntrolled from 
thf' finiii ol the wnrkiim, he lu h hy lon4 ac'luatin^ 
spindli' shnulcl he nf tlu' 4f’<'dist use wlu'n mone:>- 
chfom.-dii ri4ht is not desirc'd It is not ('as\ to put 
an .inn rnuml to the front nf the mieroscc'pe to make* 
an adjustment without moving the eye from the e\e- 
pieee, rspeu ially when a drawing-table and cather ac'ces- 
sories- are in use. Pin' adjustahic resistance ran, of 
eoutse, Ih' put wherever is most convenient to ihr 
hand, and its use in a shc>rt time becomes almost sub- 
ecrnsclous. 
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It would he of iiUe'rt'St to know' whether in M 
natn.n'd's c \perinnee he finds that then' is any 11 
ere. IS* <1 visihility ot the liner details when vanah. 
ilhimln.'itUM'i is used. 'Ifhis is maikc'dly the case . 
evtojogu d prepat aiious and m the examination ■ 
cotton h.iirs. 

Ihe Use of inoiioi hrui'itat ic light, s<^ strongly ad\ 
c. til'd fw Dr Spitla, raises scyeial ejut'stions, mid 
ejpen to cnliiism whire double staining methods ui 
used, thoiigh with tw’o iiltcrs all details ran usuall 
he made out riicre was .1 half-proinlse in Zeis-, 
mm eat.dngue of tuonoehiom.it ohjeetivu's, Tlu * 
were pul on the maiictt sumo >t'nrs hefoie the wai , 
eoiMile'd fi'i monoc hromalie ultra-violet light, and an 
.idmii ahlc descrijilion of ilu-ir use' was given 1>\ 
Ml. Barn.ird m Nvuur of Novomlu'r 2S, ie)?o, fm' 
iliei*' would h(- .1 real Use fcir monoehromals fo' 
visihle light of A (ii'hnite short wave-lenglh if tlu 
.diention now 4i\»n t'> .qxx-hruniat ism could Im' trans. 
ferre'd to il.iIlK'ss of fie ld H. J. Dl'MlXM 

Shiih'v Imtitule, Didshiii y, Nlanclustcr, 

Decetllhef <). 

Tin Plague and Scott’s Antarctic Expedition. 

It will he n called that a c'hic'f conlnhuling cause' 
of the failure of Scott’s patty lo get back lo then 
base w.is the ’* leak.ige ” of the fuc'l oil (hat w'as 
stored in tin onris at ilie dc‘p6ts along the line of the 
return march from tlie I’oU'. d he* oiPcans as found 
w'crc' .ipparenlly inhict and “without hole of any 
kind.” and it wa'^ therefore' thought h\ some that tlu 
*nl had eyafxirated ihiough the “ slcippi'rs ’’ Sc'oti 
himse'lf, however, wrote' in his list message ; “ Wd' 
slu*uKl have' got through in spitu of the' weather bul 
t<)r . . . and a shortage' of fuel in eeur depe'its, foi 
which I c'annot .u count, and ...” 

Nevw' it his been clearlv undc'i'stood slnc'C' rg()C), hv 
rc'.ison, ('hietly, of the continued invc'stigations of tlu' 
Dutch chemist, Prof. Kmst ('e^lu'n, and his ('olKe 
horators, (h.it endinatv leeiacioiis winte tin is iie 
longc-r sl'dih' Ix'low 18'’ (' , hut may change into .. 
inoehrK'ation that appeals gic'\ .tiul pulve'i uleiit . Thi' 
change, long smee ohseived in org.m-pipes and e>thi'i 
article's in v'crv c'old climates, is n fc'rrcd to by Prof 
Cohen as tin pl.igue, and syireads f.ist'st, .ae'cording 
to him, at aluMii ;,(»'•■(' Fvei since rc'ading Scott’ 
di.iiv in llie pic'seut writer has in his te .ichiiu 

bee'll in the' h.ii)ii of suggesting th.at c'ertain of Scott'' 
pai ilPin cans contracted tin dise'asc, thus exposing the 
undcTlving iron, in s|X)(s at least, lo the daiigc'r o’ 
chemical action and se-> of bi'ioming “ pln-hok*d, ” 
with the possible aid of (k'ctrolyies jiresc m in trace- 
from the preuess of refuilng the oil. d’his rathe, 
(divious suggestion has, however, not appf'.ared ie 
y>ur columns, nor w.is if known to Pn>f Cohen 
w1k> w is lecturing herr a few dav s .igo, ,is he h.a" 
Ic'cluted elsewhere in this country and in ICuiope, on 
tin plaguo and nl.ited matters. It wavs interesting 
to learn from Pi of. Cohe'U th.d he h.ad e\]')erience 
of prerisi'lv the sanu' phenomenon in the case of 
c.umed hnKls stored at rather low tempcratui cs. 

‘ At AN \V. C. NfFN7lF„S. 

Piiiuaton CnivcTsily, Princeton, N.J., C.S.A,, 
Nove'iuhcr 2^. 


The Dispersal of Snaifs by Birds. 

1 \v\N present at a meeting of the Malacological 
Societv last May. when Dr. Boycott read a. verv 
interesting paper, in which he showed how the smal 
jinail perver^d occiifred on trees, walls, an* 

rocks, but n6t on the ground. The question aro* 
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lunv il t;ot frc>m trfe to tmv; ;in<j in tlu- n Milling 
discussion the loci was bruuf;ljt out tliat il laid axis j>- , 
u'onail} tt'HOcious sliiiw. llntc a]>|>t'ats tit lx 11 . » 
doubt tlial U cjificd Ity furds, to Nximh il mo • 
ht'Lontt aUnclud at ni^lu \vhtl<* th( y arc asla. p. Hu , 
island ol I'oiio Santo [>os>css< s ,i larqa nnmlin oi ' 
('IuUmiiJC >nads, and also a ccvlaiii luiiidx t ul sjHUi'-. 
siicli as hnpdt \'pha piscnui and (\>r}ih( i'Kd <na/a (tin i 
latter, new ’.a tla* isjanti, 1 found diuiidant loialK I 
nortli id ibf' \ ilia l>al<‘ira), wlmh ha\n Ixs n nuio- , 

dut,.nd bi man. inti llmrc is om' spciULs, Ihilra />( /- ! 
7 ‘crMi, x'.iilih ^'.a^ found b\ Wolla^-ton onU i;n tlin ■ 

isojalcd summit of the lii^lu-s( mouutaiu in (lir ivl.nnl. 
ihc Pico do lau'ho. 'I'lds Is l.ir fiom limuan h.dnt t- 
iion, and it is mail\ iritam that llio snail w.o not 
hrouulu lli'ie hy man. If is I'qu ilh ini]>t oli.dili ilial 
i( is a mrinhir oi the aimiiiit l.mna, rcmaimnp un- l 
I liaiiiind w !ula ail the oIIk r sjuau* s lia\i‘ 'lomdiil m i 
vai'K'tjs dioations The stronj^ jnoh.ahdto is ihit it 
was (aiii'd h\' hiids, wliah could real li tin Madmi.is | 
in a >lior! time, while the suaiK romaim'd doim.ml 
•Utaihid to lliin h '''1‘ J lolmsun man) , 

\»ars .id'> I It( il no less than s«'\«nlv sjxiirs of hiids ' 

whuh Ii.kI hrt'u ohsiiM'd as \isitois or sli I'l ' 

the Madaii.i Islands. | 

'1 hn indiiattons arc, mvMlhilrss, iliat f(w\ sjx*( a s . 
')f snails i m lx* tariiid loiiu distaiua s ui this m.mnii. J 
pale I is rxicplional on aiiount of its .irlxneal haliil it ' 
,iu(l tanai lous mucus 'I'hcic is, liowiwft, a small 
•spciiis common in l'*orto Santo, the //c/cr'o/mmi 
i'niipn , nlii . 1 own, wlilch is also found in M.idnra, all 
ihrnn l')cst rtas, and in the .\/oics. [ li.ue oliseixnl 
that it adinics vi ry tightly to risks or oilier ohjeits, 
and Is \(i\ tenacious of lih' Spiaimens whicli I col- 
lerfnd in Porto Santo hist Jamiaiv lame to life anil 
Cl aw lid ihoni ihi' olln r da\' on licmd iuovkI iiom 
their )>osiiions. '1 here can lx little donht, I beliexe, 
that this htllc small lias lx mi distrlhutid 1)\' birds 

It is mui piohahle tliat iiilain sj)t cx s of ^'(H''id;e 
(s(Mlo-insc( Is) are dispusi'd in' the same m. inner. On 
the top f)f tlx- Poi (ello Pass, Madeira, I found a 
-fiandc link' I'oi « id at tools of native inassas. and 
t'tClMi It would pi'ova* umlcsinhed Mr. !•', p. 
<u(Mi. however, recognised it ns OrtlifzU)]n Vcjdnv- 
v/,'vf. dcsitilxd fiom (kaitral I'anopi, '1 fx 1 , 11 van of 
tins nisut ((uild v< rv well hi' carrii'd on the fe dliers 
of buds, and. escaping at ilmost aiiv' point on (he 
Islam!, would he likf 1\ (o find the iici t ss.in tftass 

'Ik I) A. rorKiluii 

I ilivemilv (»f r'(»lorad(), Poulder, ('eilorado, 

\ov ( mix 1 ?2 , 


The Oistribution of Brightness in the Penumbra during 
an Eclipse of the ^^con. 

On (he ilav dlt 1 tho erlipsn ol ( )< tohet lO, Mr 
O Ix. I’ Pn oks menlioix'il In nn that the edna of 
the umbra had seenuM nnu h inori' sharply defined 
when the cillpsa was nearly total tlian .it an 
early i.lade. I'his ohseivalxui sudgested to jn»' lliai it 
iTueht he* worth while to work out the ilnorettcal dis- 
tribution of Iidht o\M‘ the Imiar disi* and d*'*'*' *-ome 
uiformalion atxail the r'eiafxm between umbra and 
penumlir.a. d'he diadiams which (ixmiionh illuNliale 
tile iheon of umbra and pinumltia in the text-books 
aie shaded in sui h .i wav as to sudd' ll^’*** there 
is a sharp disi ontinultv in tin* iltiiminalion, the umhr.i 
heind indii'Htcd b\ ene uniform sh.niind, Ih* jienumhr.i 
h) another. 

A little consideration show.s however that the tran- 
sition from bright to dark must be gradual. From 
t^he point of new of a spectator on the moon prid 
within th^ umbra tho »un would be entirely hidden 
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In the e.uih lo .1 sptuatt'r m ilx peiRunt-i.i luit 
I lose to the ot the muhi i tlx* sun would he 

ne.uh i»hstni(d. hut to .1 spcM.Uoi iii.n the oiiit'i edi^e 
(d the [onginln.i almost the vxliole of the sun would 
he visible In ti iiMsiiid Ilx- pi miiid‘> i (he juo{ioi“ 
lion of (lx '-Mil cisihh* Wi'iild iixit i-m sl,o\h at hist, 
then null i.iji'dlv, the r lit of imi- o<- would reach 
.» maxmunn wnh ttie vun .ihiuit Icdl 'hs<iir»d, and 
fm.illv tlx- j)io(xi|lion wniiM < h.inc^t Im --iowlv w lit n 
the spectaloi ix-iii'd tlx- onlti edpt i.| lix pMUimlna 

1 he lilumm.Uxm n'lMVtil l)\ v.uxxi-, |,iim ot llx- 
moon is pioju.i lioii.it to the .m .1 ot t ht "ua .0 si cn 
hv I lie im tdm.u \ sjx i muir , .md if t !x' lot .il di Ih ri. nces 
m ifl1e((m-i powti loiiit! lx miioiiii lix ippur'iii 
hiiplitness ,,f lix- ihs^ is set n hnui ilie 1 nih would 
h iilo\v I >11- s.inx 1 nle 

In I'ly I (he sm iH nxl l,ud< » >" h - uposrin sim 
and e.iiih IS sft n liotn s,,in,- point i>n the in.n.o. 
SP ( M Is (he .ipp III n( ladnis of flx‘ sun, h Pi k’ ) m 
tlx- api'.ut lit ladius i.f thecatlh, and tlx* .anples PpS, 
PS I-' att' (h-noted by ji ami n a n'Sfiectiv oly. Tiio ratio 
ot I, the iilumin.il mil of (lx moou .if llio poigt m 
qix-siion, fo I,, tlx- illumination wbiie (Ix-ie i> no 
( ( lipse, is (ieti 1 mini il h\ the fiaitioii o| tin suii that 
Is not hiildt-n, so (hat 


Ihe 

are 


( 

I. 


aiidles 


J_('" -n.',-!)] 

a and d vvliii h on ur in this formula 
to r, the .indol.u distaixe h(lwc’eu the 


/ 



\ 

\ 

\ 

\ 

\ 

l-xi 1. 

ceuiies of sun amt caitli as si en from fix* moon, by 
the equations 

\< r X 

sin <i bin d MU oi ,'i) 

For R and r the ine.ui values 1(1 (-0 nulluadians 
,ind 4(4 iinllii adi.ms m.iv hi- .idoi>led. thi this basis 
I/l, has frei'ii plotted as a function of v in l-id ^ 

I-tom (his tidure the values of v cot 1 1 spondmd ''■''tl' 
specified values of tho ratio I /I, h.ive hei'ii lerxj off; 
these an* sliown in the followind t.ihle, the unit for v 
lx Ind mllliradian ^ 

1/4 o o't 03 03 04 05 06 07 o 3 

jr 13 0 133 142 14 9 15 ^ 4 *7 i R') 7 > 9 ^ 2 

(»-K+r)/2p 000 014 0 24 OU 041 049 057 o 69 074 0 05 I fij 

'I'he angle x. whiih was defini'd as llx* distariie 
between the centios of sun and earth as seen ftorii 
a certain point on the moon, is to a vetv close 
approximation the same as the distanie of the same 
point of the moon from the centre of the shadow as 
seen from the earth. 
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In Fig 3 , which shows and penumbra in 

proporti(jn, isopleths fr^r each inultiph* (A 20 jH‘r cent, 
of full illunMri,il ion h.iv( 1 >m n diuwn 1 he laiio to 
the lunar diametct of the dislain'.^ of c.jch isoplefh 
fioin tl'.e fd (h(‘ unilu i ]s g'‘o 11 in the l.t'il line 


Distribution of lliumnation 


in :ht Lartho Studovv 


' ' ' 


muxunum illumination is only 021 !^,, and the d 
strip, which in this ease extends from l-o 
I^HXo 2 iI„, has a width o oS ot a dianielei. ii 
width c»{ thci dull or fu?iy leglon i^ thnefute reduo 
in ihe ratio 3 : 1 . If tiiis o\i)lanation fie sound t: 
plicni'incnon is pin siolop^u al ratlin than physical 
\ lunar eclipse pres^nits another ami much nr 
(ht'ti< ulf [ihotomet f i( prol.)l<-tn . the unihra is not p' 
frrtlv l)la<k, and as is well known tin* slight illuniiti 


on the possih!lit\ of v: 
detei led, as the eai lli 
covered mostly hv land 
knowledge would he of <( 
of the economy of the e 
The new moon is nl 


of the preceding talile, the lunar diaimUcr 2 p being 
talcni <'is ()o| millu .idians, h'jg. j txhihils the slow' 
\ariation of illunimaiioii near the innn and outer 
edge's of tlu' pi'inimhta which was antiripated from 
general i cirisidi'ralions 

Ttie explanation of Mr Hiooks’s obseryations 
appeals to !)(' that at the h<'ginnmg of a hinat ei lij)se 


tion if ri'ieivrn is due (o light H'(ia(.trd in passu 
through the (ai til’s atmosphere It would Ix' of ’ 
h-icst Id rompaie the stn'iigih of this illuminata 
w'lth that in (he penuinhra, and lieiu i' di'tennine ti^ 
tiaclion of sunlight wliah [lasscs tlnongh our atnv 
sjdiere without loss hv rhlfraction and ahsorjition. 

1 hough it is haidlv relevant to the subject o' 
erlij-isfs, if run} be mentioned that a ineasui ement (' 
equal delieai \ and greati r \aku' wctiild be that n 
the brightness of tfie “old moon in the arms of tl i 
new,” from whii h measutenK'nt the mean alhedo 0! 
(he earth eonld Ix^ deduced C)n<* may (\rii s-peculao 
on the possihilitc <-f vatiadon in this albedo lieiui' 
detei led, as tlie eailli as seen fioni tlx’ moon 1^ 
covered mostly bv land er liy sea or !)\' cloud. Sui>' 
knowledge would be of (onsuleialde \alue in the theoi\ 
of the economy of the eirth’s theirnal eneigy. 

The new moon is nhsetved fioiti Ihigland aftc'i' 
sunset w'lien the western hemisphere mostiv covered 
hv w.itir is faring Ihe moon, whereas at the end 
the lunar month we see the old moon in the earh 
morning when the <Tis|ern liemisjihere with the larg< r 
proportion of land 's ('ppositf* to the moon Con- 
ditions are their foie favourable b'lr deleiting the eon 
tra*;t in rjiiestion F W. Whippif 

Melfoi ologiral OCi'ire. South Kensingfon, 

.S \V 7. \o\ ember 15 


Awards to Discoverers. 

Is \ 1* w of the (oweiniuenl liaving ciifoued lociuc- 
(lons in state funds eivailaliK foi nsi.iulp g ina\ te 
of uiUu''l to i(|<i to tie subpi't ol aw.ircls to div. 
I'OMiiis as means of (Ibctlng e(onotn\ in, and in 
(iiasing initnti\es lesi arr h 

In a U.iduig ariuli' in N-Miia uf Match list 01 
“Invintious and ( h ants-in-Aiil,” spiiial consulei at loi 1 
was giMii to the Inst Ri |ioi t of the ICwal ('oinniis- 
sion on \wards to liueniois, and ,iRo ni\ stbeme toi 
(hr adimnistr itioii ot giants foi siuniilu discovuie- 
and nienioianda whuh weie submiffid la nu (o lie 
liepaitnunf of Sui'iitifie ind liidiistiial KesC'aich 
The sriu'iiK' and memciranda w < re n-liiiid to m tin 
aiilel< alloy.' menlioiU'd in n latioii to iiwaids toi 
fulnri' insenlions aiul disi nyr'i les. fn this conncciioi 
I wish to dlieit attuilion lo ciitain luliiigs laf lh« 


itir 

itl tilt; uuUi- 


tiie lange of tlu' luightness I is fiom zero nearly to 
I. Ihe dull rt'gion, s.iv fiom I o to has a 

width <\pia! fo n ^ (»f iht; lunar diameiei-. W'lth the 
cMipse .ippi oar Iiiiig (otalify, sa\ when the width out- 
side the umbra is one quarter of the <liameter, the 
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The sriu'inr' and mi'inciranda w < rr' n-liiMd to m tin 
aiilel. ahoy.' mentioiU'd in n latioii to nwaids loi 
fullin' Insenlions aiul disi nyr'i les. fn this Connr'Clioi 
I wish to dln'r t attriilion to ciitain luliiigs raf lh« 
j ('ommissiun in resp.et of n'w.mls lot uicpalentec 
irnenlionx and dnroveins, ]>ai t leularlv .i^; the Inipn s- 
sion inn'lxen lonnrd in ei'itain quaiiers lha! thi 
; procedun- of tlu- ( 'oniinissmn in 1 r spt i I of lewairb 
for unpateiited iiuentions might lie made availabli 10 
legaid lo ir wauls fc)i discnxraics siuh as tlios(' which 
(Xinlrihute (o the arl\ .im run nt of Ivuowledge which if 
is desiiable m tlu' national inteu'sl to incnasc 

Tlie discr'ivf t if's for whir'h grants mav Ix' obtained 
in accordanrr' with tlu' iirmnlons of niv sclunit' nia\ 
he «:riontiric or medir'al or surgical diserw eric?, and 
tlvv ma\ he desi 1 ihed in an .allocation nr allorntions 
of gi.ints \ fund out cif wliich grants may he allo- 
( atcfl ma\ he I'reated hv the Slate, or hv means o' 
don.illons and l^'quest-^^ ni both tlu'sf sources inn' 
hr' m ide a\ allahle. 

I ol)seiv('d in mv Memorandum C tliat “grants nno 
be allocated to discoveries which aro vmrcnuinerativr 
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but \\}iic)i flN-rtrcl nr contribiihd tlu^ .tK.iin- 

ni.'Ui uf any inctlical nr ^aaj^ual i^utpose (s|)<riliMi (,i 
uut as ina\ be )»rc >^01 ib>'d) of j^mrral iitililx or idvaiu 
uu;<- u'l)!(h it 1-4 dct'iiu d dusnalda, in ih.' n.iti'>ii,d 
inlria -r, tO '^ubsei Vf‘. ” 

I’ar.ij;! af)h ao nt tho Rrpo^l of thr t'-tinnir.'vi,,n 
if)0\n K'fuKd to crunnu'iKcs as follows lu a 

po'vious paraLfrapIi dealing priniauK wnh paUaiinl 
]n\<ntions, it has benn stated that, in tin* « a--.- id un- 
patented imrntions aNo, iIm' pen* ral pniu'iple has br-en 
td.«()ted iliat rewards are not t ('('oniniemled In icsjieii 
.-»t Iiurntions puldi('l\ proclaimed and tin ow n ojh n to all 
ilie wot Id to use ” \nd afti'r r« ferenco to llu' < as(' <>( 
nudical 01 surgical dlsfawenes it Is sial.d in ibo 
parapiaph ‘ Iroe iccenth biaai mad< 

ilsewh. re that a fund should hi' ctcat'd fni' tin 
nMainjai\ tiwaid of iiu < s( ij^alors who h.ue lonhiied 
^leil IniK'fits' on th(' public bv such dis(o\.n. s 
rlio-e. for inst.mce, which ha\<' insulted in tin po - 
\eniioM of disi.isn h\' iin Knil.it ion .md the lllvt ibti 
. lni\e taUen the view that all sin h rnatfets is ihe^e 
III iutirt]\’ (>utsid(' oiir piovinci',” 

1 Mi.u mention ih it in his letter .ipiaMiiiiLt 'o >la' 

/ oin *> (d fuh M last Sir Ronald Ross reban'd to a 
'0!i|iiint loinmitlei' of (he Hiitish Sdun <> (iuild .nul 
iln Ihiiish Midical Asso<'i,i( n.n ha\in ;4 wiili.ii to the 
bi'iin Mmisl.i " supdfeshna that tlie jvowris o| the 
Khcal ( onimission on \wai<ls to liuMifots mipht 1 m 
-alaid^d so as to me hull midiial and saint n\ di- 

>o\(i](s Slid iioenhons ” Kt'phinL; m (In / nm ^ of 

i>’b is this letti I , Mr rmd tbRobii I sol), tin 
'''ael.iiw of the ('‘omm ission , in ixpl.inition (d the I 
;<aeial piailue id the Commission, (iiiol. d the pna- 
I i!>h of tin KSpoi! of llii' Commission wliuh f h ivr 
in< n t i' /e,('d d)o\ e 

tbe rise o| uiif»aleii(e(l inxintions tiie Commls. 
OOP, n appi Us fiom iifeiiiK'e (o p.u.iLM.tph ry ot 
da R< por I , a 1 1 (( hed mini 1 m | >01 ! a Pa < to ' p' aa it o t 
''aimiiiiK .itioM " thin to ‘p''''fit\ "I disimux " \nd 
is show 1 1 Ip till! < \ (■ n f 1)1 se eon sid( 1 1 1 ion - mo he on 1 - 

w'lphrd h' ollni eoimti I i(liiu> i laisid, t itnais, tin 

low inp siatMiienls ari- made in ()(fipi,ipli cfs o| 

'1 R( poi t 

ft Was found h\ the Commission lli.at (hr (Mahi 
>f d('sipninp and iiiodiuinp, the w<’tpon of w.nfaie 
aow n as the ‘ i.inks,’ as ailtialK' used, w is to he 
.'fiihiiled (o Sit Wdham 'liitlon and Major Wilson, 
m fait, latried oiil tlnir \\oik in tin Ipter p.nt 
’f th'‘ Ms'ir .md the <miI\ p.aii of tlie \i ir fnih, 

md 11 w as H ('ointiK'iided that a larpi' .i w ard of i:;,ooo/. 
dmuld lie m ub lo them (bi llie otln 1 li md, it 
ouiid lint Mi !■,, d( Mole, an \ns(i.dian i n- 

hneer, h.id niad(‘ and redured to pi.ntii.al sh.ape, 
h.iidc as tlx xear lore, a Inilh.mt in\en(ion uhiih 
'nliiipatid, .md in some rispects sin'jiassMi, tint 
• '"In div put into use in thn xuar iqK), and tint Ihi- 
mantiia! w.is, in f,i(|, efimmtinii ati d at the lime to 
])iopn- (ioveinmcnt nejentment, hnt was not linn 
ipp’'^<'ia(e() and was put .aside and forpolten. The 
^'s>iil( in this ease was espnssixl as lollows - ‘ W'e 
<^pie( that w'e are unable to n rommend anx award 
o him JCit XX e are hound to adheie lo the pent 1 d 
all' in sui h ra^es tli.at rlaimant must show' a lain.d 
anneetion helwien the makinp of Ids invinlion md 
he usi r of anx similar invention fix (he fiovernmnit ’ 
t need Iiaidlx' he s.iid (ha(, had Mr ^fole\ inviaitlon 
X't n hioiipiit eitlier directlx fXr IndirMtlx' (o the notice 
>f ^f.alor W ilson or Sir W’illi.mi Trillon, as w as elc.arlv 
lot the c.ise, ,1 \erx fliff('ieii( r< sub xvould probably 
laxj' bi'cn ritiixed ,at 1 )\ the ('onimission ” 
bmm (be forepoinp remarks T think it will be 
pin, Trent that the conditions affc'Ctiiip priorilv and 
didilx of (daims to disioveCes In tfu' c.tse of un- 
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paientxd invcmlons |oi war pui jhisix ,aie unsuitable 
till KloptxMi m till xMsi' oj .in\ (uturi' ptoxtsion lor 
axxaids, not onlv in lepaid to nudu.il and suipical, 
but also seienfilic, di^ixWiix's the publicatuai oj which 
Is d( sii dd( in the n.itional uilensl 

Mi . I indal-RoIx i (svmi's le(t( 1 , to xx hu h 1 1 ft 1 < lu e is 
made aboxe, cOiuluded with the jollowiiip sl.p, ment : 

‘I net d li.ndiv sax th.\t this lettn m no w ix loiuh's 
the hioidei cjuevtion laisctl by the Inst jmi tpi iph ol 
Sir Ron dd Ross\ b Itm nainelx , xyhelhi 1 smiii new 
hinlx should 1 m‘ (onstilutial for the puipo^ iil it.ctp, 
nisuTp .nul Kwaidmp distttxiiu's ot sttvlii s in h is 
are tlu'l e 1 efei i cd lo ” 

1 vciiliiie lo s.iv that, .is .1 (ondition piecttbnl lo 

the (onailiilion ol snt h a hodx , it is n(((sv.ii\ (o 

di tint the priiu'lpb s upon xvhich piioiitiy in distoxiix 
should he ( sl.ihlished ,md the v.ilidily ol tlainis to 
distoxt tit's shitubl i'e delitmimd 1 ha\e supp.tstid 
'■lu h pimciples in mx' st la me, md iluv i.'-imhb in 
leii.Mii respptis file pi mt ipli s upon xvhuh ptionlv 111 
llu iiixenlion ol p ili iil.ilde inxiiilions tsfahlished 

and the x.diditx of t I iiius it» smh inxMihoiis is (>fei- 
mitu (1 011 ipplii ilu'i’ lot pilenl'" 01 I'li pimiMlinps Itx 
MX' tlvt patents 

In mx Ml moiaiidnm (1 (p iS) I olist ixi d \iiollu 1 
potent d.ltiiMil to lest mh Is the abst in i nf .inv 
1 1 list XX 01 thx’ me. Ills of esiahlishinp ( la inis to di n ox ' 1 li 
. 111(1 Iht' ('ont( nt ions th.it fiiiiuentlv ai me is to the 
V ilidilx’ of sin h ( l.iinis must (end to m ib* n <.nih 
w ■ >i lo I s It ss (Impost d it It mpl to >olx I pi . >1 ili ms of 
bind imeni d Imnoi l.uua ’’ 

In exeinpHlic.if ion of this I 1 ( ft 1 1 ( d lo 1 ' lit is ip- 

petiiiip in llie '] niu's th.it su(<e<i|ed and lia.d i(!a(li>M 

to llu' insi'ilion in llu' Issue of (lu 7 om ^ of M ix 
Kin's, of .an ,11 tide from a i im'i espondenl on tli<' sub- 
let t of ( I ( neli-fevt r resc'irth, and lefttiru* \' m m nh' 
in tin' ( t VI I e spt HubaiCt' to (he ('ommis itais on M ill 1 
fextr, sit ( pinp sit'kiu md li<meh ftVM 
I m 1\ nu 111 ion t h if ( i I'lu h - f< \ (t 1 1 si'ai t Ii mi el if 1 1 ix ( 
hot n piomoltd diitina ih(' w.ir h\ the iHot ttion n| 
iU 'inls (to Ive ulminislei ed uiub 1 t'oiidilnnis -nml.u' to 
Close sp(‘ciru'd in niv sclu nu ) (o unrt muii' 1 .it ix 1 tlp.- 
(oxtiits XX hit h .ulvaiu't' tlu' kimwlidpt of llu i.nmi- 
(itvn, piivtntion, ccft rent merit o! (uiuh ftxei 

I may a'ld that co.tvper it ix rext.irch. m w'di, as the 
it'st.ireli of indixidnals xxotkiiip indept ndiait !x , (,m ht' 
piomofeil in .ucotd.nui' xvith tlu' piin(i(»lts of mv 
s( ht MU' Ihioiilv in dist'oyeiv r tnild lu ( si ihllsln d on 
similar conditions in hrCh Ihf se kinds of rt st utli, nul 
n'sfareh by a ro.operatix bodx' miplit he t lu oui ua d. 
allhoiit r nminp jealoimy .imonp the toopMalixe 
XX tn k< I's, h\ llu ir .ipM eiiip I e> .ms u'.n pi ospt i hx ( yi .m(s 
lo I nomiruu' empowered to luilil smh pi mis (or the 
f)lllpi>ses (vf the It»se.ir('h WWl I 1 K’ 1 ^ I’k'IIsI, 

(iitsftAid, Wheyhim, \ovt mher ’K 


The Smoke-veil. 

\ (uiioim amt. line of .itmiepluiu pollution t nue 
lo my luPiK' on Nmtmhtr yn whilt 'v.ilkinp horn 
fl ixliiltl into laiab' over llu' tanii.i] w iftrslud of 
Ivnpl.md in tiu' Ib'.ak of Deihvshitr. Bt low' i c;oo ft 
txn (lu wtstrin sidt llu'te was h,i/\ suimhiiie wiili i 
riiiu frost, hut ,it this level wi* rntriid .i tlim iltaul, 
with a (tinpcr.ilure '^(.aiatlv In low frti/mp [ oiui, 
fornud hv a sle.ulv east* riv wind Idie.xinp oxti tin' 
I’e.ik plateau fiom the ( ,ast, b'luiuis m b'd ilt m- 

foiiiud us th.it thesr condititum had (vbtnmd sim i 
the mrvrniup of (lie pKvious d.iv, and tin litMa fitast 
thus barinrul was fH?cuIi.ir; (lie sln am-liiu s of aii'-fk.w 
iTHind stones were clearlv niap[X'd by xurlinp liius ,vf 
iee, wliile t vi'rv blade of prass and stem i*f jiiiuus 
bore a deposit of ice-rrysi.iis wliidi n'emhltd ilie 
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bl.tdv (.4 .t knih , the knif<*-udgc puiiirm^ uj^wind 
ami llie parent leaf furrning the back. 

On th<? lar^^cst of the* ice-knives, which apjMoadifd 
an inch m width, a i c-gular blriped palUrti wah evi- 
dent, even ficnn a distance of two oi three \ards, 
and (loser inspection show’ed lh(^ same stripes on 
e\ery oite. I hese ^tnyx's weie lhre( \i\ number, pale 
^rev near the leaf, and a^ain j^rev towards th(‘ ed^^e 
of the knile, willt an Intel venin}^ /one of clear or 
yellowish it e, 'III* e\ sitipc'-, weie evidently due 
to til*' prc'^t net. of smoke in the cloud-mist during 
the da\tiine on Noveinlx.r 25 and /(), while the edear 
zrtne hetwten had he* n formed ft om the* edeaner nighl- 
u ind. 

At Edali' ("toss, 1750 ft. aliovt' s<\a-level, tht^ un- 
damaged kni\("v jxdnted their edges duo f-ast magnetic 
or dit('(l!\ li* 111* (ejitre o) Slieltield. I'he inter- 
vening distune is mote than sixteui nnlos, of whicli 
tlx Idiii l< < n niiii's ti i\erse some' of tlie wildest 

mooilanti in Fn gland. d hough I heeame familMr 
with th*' f*)iillng effec't of emr industrial tow’ns «*v(n 
nn iKis lonelv hill-roniirrv during nearly two years’ 
reside tu'*' there, yet Ibis partirnlnr oxaniple seomecl 
sh.iiig*' ( nongli to !)(' icrorded, 

\V. IwWVHFNrt- B\iis. 

I 111 Or* h. lid Mouse, IF'illington Oross, 
neat \1 a* ( le'-fn Id , Dec.embei 1 . 


An Oyster Spat (1921) with ^Mature Male Sexual 
Products. 

In the ct*iiise of ('\perim«*nls (.mud out fliis vc'ar 

e)!i ih<‘ i.ile of giowlh of ih*' slijtpei -limjM't in 
the River Uhu'kw .it* 1 , Ivssex, 1 ofitnincd a munfier of 
osst(i sp.u on slielU pul in .1 lloatiiig i.ift and on 
clean s* ,dl*)p sin IK whudi W(Xe put in tiie water on j 
jun*' d'lx's. chan >(.dh>p shells wf'ie strung out i 
i,ni*(! n*p. at Kn\ w.Uer and kepi suspended above I 
tlu' gmnnd In tving tin j ope t(> stout hr.anclu's of ! 
trec.s dtiven vai tie ally into iho ground. On Novem- I 
far It* (h* shelU w I 1 «' f.iken c>ni of liie raft and (loin 
tia* ,ind (he new suminei growth, iin ludmg 

young ovsteis, c\amin<(l .nul nirasun'd, Manv of 
tlU' vouiie ovstei spat nicasurt'd^ about an huh in 
di aniet* r (l*iigth an,it<>tni< dlv ) and an iiudi in ch'pth 
(height an itoini* all\ ) Some of tlu'sr living spat were 
e\aniin((i iiii* i oseopu allv on the beds, and 1 few wc'ie j 
t.ik*n hack to tin- I’lvmonlli Labornttarv for careful | 
eNannUation in tli*' living st.it*'. i 

In (*n*‘ ol (he sp.n , Naiiniucl at Plvinoulh a few rij^e i 
spi'nn moi ul.C' w<i. found, whi*')> cli-^Intc'gi ate.d info | 
.activ*' sep.iiali sjj<'i in wlnh' under ohscrvaticin unch'r I 
th*' nncios(Mpi. In eidei to c*)nlitm this Intcu'^ling 
t*bsrt\ ui.iit im(n>s(opi(' (iiou'- w*te prepand. and 
''onic I ipe s])( I in nioi ulrc found actiialK in the gonadial | 
tub* s. It is tlieii'forc' *'si .'(blislu'd that (ivstc'r spat may I 
jiioduti' I ip(' seMial piodiK'ts in thi' v*'ar in wliieli thev 
ar*' boin In the eNjteimu'iit ch '>* rilx cl h* i e the ovstc'r 
wgiic’h gave in.atur*' nnd* ]*ioducts hid .» nimtn/ntn 
age <d < w * utv -tin *'e w*'*ks; it wj'. piohihlv vounger 
lli.m till", hut (ht ie i> no mean", of deU'i mining how 
niueli voniig*'! it achuallv w.is In a t>a[)er hv the 

present wtitii ( " ‘sea-tianp* nature, Bic'ediug. and Ois- 
iribufion of M.nine \uiinals,” journ M.irine Biid. 
Asvoe , \ o| !->, \a>. e. p. 1020I it was j>f t^diclc'd * 

th.if “voung sperinnn" of llie h'urope.au oyster (("). 
*NfidiO will found to he ce\u.tllv mature in the 
summ* r in whieli lfi<'\ ar*' sp.iwni'd in thosn situatievns 
where high tcanpeiatuifs obtain for a few months ” 
Tlie exception dlv warm summer of i<)2i resulted in 
nn unusually long bia eding pc riod for oysters and in 
“high tem[iera 1 nrc'S ” prevailing over English oyster- 
bed-, for several months. Tn therefore, the 
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conditions over English oyster -beds compared w 1 
normal conditions in such oyster-breeding places 
Arcachon, I'aranlo (Italv), and tlie spatting laools 
N 01 way. ^ 

'I'lie observation heic recorded is of conslderali 
academic interest, and might become of practii 
interest when eontirmed - as 1 have no doubt it c<i 
^ be- -in a bug* number of sjH-cimens. Between .St 
, ifinbi r and November this year I have been able 
1 examiiK' only eight largt' if>2i spat, iuclnding th*. 

mentioned aiiovc. Most of them gave indlcaliom > 

’ dt'Vt'loping vperm, but in sucli small cpiantity tli . 

micioscopic sections are rc'quired of th('m all for co* ^ 

' linuation. 'I'h*' young o>ster containing lip*' m-il. 

'■ sexual piocliicts was not ripe in the sense thnt all 
the gon.uhnl lulx's at tlie surfact' of the b*Kl\' vveo 
i cramnu'd with taih'd spi nn-inorula.' ; and althoug' 
j thete c.m he no ilouht that the sjierm from this vouna 
j oyster were mature and wer*' c'rqiable of cllocfin,. 

I fei lilis.nlion under suitaVtle conditions, it is not tliough' 
j prohabh? tliat ripe spenn ar*2 acin.illv •'xtriided bv such 
small forms. 'There can b*' no doubt, how*’ver, tba* 

I similar spat would be fully mature in the following 
I summer, and would certainly I'reed at least as mah s 
dhis exfX't iment, which w’ns made possibl(> bv a gram 
! from the Koval Soci*’tv, is being Continu'd, and shoid*! 

! \ield -fogeihcT with a laig*' amount c.f spat now 
isol.'iled from *)th*'r Ir.ralil i' s - further useful material 
for invc'slig.iliug the se\ of ovsIcts at I'm st maturity 
Th*' g<anad of the voimg o\st*’is ('xamined in all cases 
Indu .'if*'d mah'ru'ss, but the number examined is 
f.ir too f* w (9 b(' of .mv v.alue st atisi leallv. It is 
desit d)]*' to kmwv the sex at first m.iluritv of ukx 
\ oung,ovsf*'rs, and as \oung ovsters have bt'en mor* 
phntiful in most huxalities (bis ye.ar (ban for a goo*’ 
mam v*' trs, it is jircihabi*' that spat born this v«'ar 
(an 1)*' id* ntifi* d witli ((ifaiiitv now and isolated for 
♦ 'x.imin.u i*>n m \t \<.u TIu’ sex of i*)'’t spat roule 
b(' mrite ( asllv ch (•'rminigl in a laid' numb*'i' of in 
divi*hi.ils n* \t simimt'r, and if results w * 1 *' reeorde*' 
witli accutaev from m.inv diffiTH ut localitu's wc should 
obtain .1 t*’)t,d of informaruvn wliicli would lu'lp b 
clear up fh*' doubtful ciuf'stior' of tb.' sf'x of (b- 
Fuiopf'.an caster at its first ni.iltiritv. 

1. H, Ortov. 

Marin*' BI*)logI(';d f rdxnMlon , Tli* Mo*', 

I’lvmoiith, Tgeceml)* r c; 

The Flight of Thistledown. 

M\ attention has bc-en diia cU d t*) (he 1 * tiers 11 
NAfURi' of October 20 and N*>vember 10 *>n the fligh 
ol thistledown. Tiie expLanatiem of the phenomenOii 
observed seems tc> me to lie in the very slow’ nil 
ciifients which ar*' sulTu ient to raise the p.appos 
stiuclurcs of many Comixisirm, ('sjx’cialK when it i- 
only the pappus wliidi is raised, the fruit having fallc 
ofT. 

Interested r<'adf'rs will find tlie h\ drodv natnics o 
fiuit disfx'i'sal bv wind disi usscxl in som*' detail ii 
mv “Origin and Dc'veloprnent of thc' CompositiC ’ 
(\Vh* Id*>n and WVslev , London, iciUj'), and more 
brie dv in my “d'e-xt bcxik of Bolanv ” (Churchill, 
r.ondon, 1021). .Some of (he rc'sults given may l>e of 
gener.al iuttr*'s(, c.g the mininumi winds which will 
r.ilso (h*‘ following paj)j>ose fruits (with fruit at 
tallied) are - dandc'Tion, i m.ji.h., groundsel, ^ m.p.b 
The pappus .alone would be Tiflecl bv a much slowci 
wind, as is sliovvn by the fait that a current of ae' 
moving at o 5<(> m p.h. is sufiu^Ient to blow the con 
plete fruit caf coltsfoot for a considerable distance hoi - 
zontally. James Smalt.. 

Dqwfment of Botany, Queen's University, 

Belfast, December a. 
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The Study of Ag:ricultural Economics.^ 

, By C. S, Okwin, M.A. 


I T i.s now about five and twenty yeans since 
research and educational work in a^^ncultuie 
began to be developed ^er/ously in this country. 
.Since that date a very great deal of efloit has 
been expended in investigating the forces by 
which plant and animal life are contiolled» and in 
bringing natural science to bear in e\ery \\a) upon 
the prolilems of food prodiu tion. \\h>rk along 
these lines has been productive of most valuable 
results to the farmer; but at the same time the 
fact has been overlooked that, when all is said, 
larming is a business, and if it is to succeed as 
such it must be carried on with a dear re gard for 
the c<'onomic forces wiiii h control the indusirv. 
So, whilst desiring nothing but the fullest recog- 
nition of wa)rk in tluj fields of natural science 
applied TO the inv(\stigalion of farming probhniis, 1 
must express w'ithout an> qualific.it ion the a u‘\\ 
that the equal importance <jf tlic siudy (d these 
rofjnonue forces has never been adi'Tjuately 
ref ognised. 

h'dueatlon.d and research worlv in agiKultuie 
\\ liK'li takes no account of the doinnianl 
nnporl.ince of cf'onomics rnusi alwjAs be ill- 
iialanced and incomplete, for fatming busiiu'ss re- 
quires for its proper control a f'onsideration of 
human relationsliips, of markets, of transport, 
and of many otlier matins whic'h should <'f)me 
within the fiurview of thi‘ economist, as w'cll as, 
<»r evcMi more than, a ('onsideration of questions 
regarding the control of plant and animal growth 
with whii'h the man of scinice, in the limited sense 
of the name, is eoncerncfl. No oik- ('onld wish to 
c. ny the need for the close and continual study 
oi the soil and the means by which it can be 
made to prodiu'c more abundantly ; no one ( oiiUl 
denv the need for research work in problems of 
animal and plant life. Hut the main concern of 
the farmer is to know not so much that v\hif'h he 
I'an grC 7 f’ and how best to grow it as iliat whic’h 
he can sell and how' to S(?]l it at a profit, (liven 
the necessary capital and Inhoiir. I'onditions inav 
1)0 contrived under which aru soil mas 1 h‘ made 
to produce an\' f'rop ; but lh(‘ Avisdom or oIIkiwisc^ 

">f embarking upon any particular form of jiiat- 
iuction can be determined nnlv by a stud\ of 
?rnnomie forces In Bedfordshire, for example, 
'onsIderabU'; areas of very moderate land are met 
iv'lth given up to a most intensive form of agri- 
'uhure; but land equally suitable for a similar 
orm of farming may be met with in many other 
5 arts of tire country which is producing not a 
onth part of the value in food products nor em- 
doying a tenth part of the capital and labour, 
vhilst at the same time the systems under which , 
t is farmed are fully justified by the results. 

The reason of tlie differeni'e, as doubth^ss ever\ - 
>nc realises, is that the land in the former case is 
■n situated that it has access, in the hrst j)lace, to ' 

' Abridged from the tel address delivered lo .Section M (.Agrirul- 

>'''■) ef the Brituih A**sociaUori at Edlnburirh on Scptcniber i*. i 
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supplies of organic manures on an abundant scale 
and at a cheap price, and, in the set'ond jAlace, to 
« markets crying out for its produce, \\hil'^t one or 
hotli of thest' facilities are dtmieti to the other 
areas. Jn the Chillerns distiiet nl Oxfordshire 
larming a generation ago was mainly duected to 
I the production of corn and meat, and laulung- that 
' has arisen out of the work of (ho nu estigators 
along lines ol natural s( ieiu e would laiAe railed 
for any ladii'al changes in agi i('ultiii al policy on 
these s<Ails. But otonomie ftint's, ine\oial>le in 
their etfecl, leua' hronglu about a revolution, and 
, aralik' land proviouslv under corn and sheep is 
now laid down to glass or oeiupical with hukler 
crops lor the maintcnanee of llu^ daily herds 
which ha\e la placed sheep throughout the tarea. 
\gain, in the lull disliT (s of England and Wales 
till r(' oMMir eomhcs and v,dle\'s admirably .idapted 
Iaa soil <111(1 ( lim.itf' to ||](‘ prodia'i 1011 ol potatoes, 
and the highlands of Devonshire and .^omers(g 
may he cited 111 illustiat ion. In tlie^-i' pku cs, how- 
(‘Ver, m the majoiity of cases, (vtn ihongli good 
markets may exist- - Somerset, for ex.iinple, im- 
ports potatoes th<^ lat k of liansport l.iulities 
makes it impossible for the farmeis to iimdiua 
anything wliirh do('s not go to inailol on tour 
legs. 

(Joining hist to tin* Cjueslioit ol Immaii U‘la- 
tionships, we lind that it is possible to oiganise 
ninch moia* intensive lorms of agrii'iilture than 
any of oiir own, which w-oiild bo an enormous 
advant.igc to a consuming nation like Britain; 
examples of such are to be m(‘t with in \ar\ing 
degrees of intensity in many fount lies. Thi’ 
(ihinrseq one reads, have im reased produi tion per 
unit area to an almost iiieredibh' extent, apd in a 
lesser df^grcc a similar state of atl.nrs exist-, in 
parts of l''ranc(? and in IkOgium (so ofPn lield up 
to us in this country us a model of pioductlve 
( ap.icitv W'liieli Ave should strive to emulate). But 
in all these jilar es tin* ri'siilts ate ai'havid only 
bv a prodigal use of labour. 'I lie nation g.ains, 
no doubt, in tlie volume of I'^odure available for 
its consumption) but the individmil produetT, de- 
prived under this system of tlie opporlunilv to 
.ijjply Ills manual effort in conjunction vvitli an 
a»leqnrit(' anKuint of capital and lanrl, is sa* rificcd 
tt> th<* consuiner’s advantage, and is driven to 
spend himself, ye.ar in <and year out, for a row ard 
for his toil to which the British wnrlow, a\i1}) -o 
maipy altcinatiAT openings in more jirnlitable 
direcli(Ans available for him under our infln^trinl 
s\st(‘rn, would never for on<‘ moment snbrnii 
dlirse few illustrations may servo in imliiatc 
tlu* over-riding importanre of the ernnomii factor 
in farming just as in any other husna ss It is a 
common experience in indusirv that manv srnmtific 
and (e( hnical processes aie possihk* which are not 
profitable, and it is in the light of the firotit that 
they leave that all of them must be judged. 
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|^(l,nollll. 1 dikIiIioii', i>n- MiUji' t to roiUHiii.il ] 
.luini;,', :itul the Viin.il 11 .ii-, inov 1 m; both MuUh n , 
ixin iii.- llos iiiak, X It 111 .- inor. i.M'.llul t.> ' 
Ik; r,„ilu,u:,ll\ ro. oi.liri),^ c-viioiMiiit ;ukI to 
(•MOiiini 11 lor llu- f.'uls lli.il rmiii;'' liom ulmli ; 
U) ohlaiii ^'ViidaiKc lor liiUiif polu N- Mu(li ii^ 
lorm,.l.oM r. r.-inir.Ml iK.lh fo. n.il.ooal .o.,l .n- 
Of iMto >..os, tor .v.iinplr, 
|,.,v b.rn nouh ,,.l\o. \ ..I uioi.' imIiomv. 

Milln.ilion ot thr soil, It IM ‘.MHt lh.,t bv olos, , 
sKlll. m. i.l .01(1 nioic inlcii-n. in. ibo.K tin- pio- 
(Inrtion l.oni the bold . onl.l lie ouK b n.< n .immI 
On tl„. olhci h.ind, 111 . in -n.. tliosc mIi.i ...boi.itc 
, .Iriclopni. Ill ot (xldiMM tariiiini; in. bninu lb. 
,,iiK ini.nis In u liM b to .dti ,1. I .'-ipitiil to tlin bind 
1,, p,n 111. Inph.-t n.itto "■ 

^id,.., lo Ibn. .onlrmid' (.'in .mil do piodin n t'l- 
, 1 . n, (• in supiioil ot Ib.'ir Men-, and -.onm lipin. - 
, 1 ,. lived Iroin.i MIIV.V made by nu nolb ..pin , \li 

I I'.v,,. ilowill. will snixn to ilUisliab- botb Mn 

,,,,.,1 .(K.I -.nix.n.<l u.d <l.,;')" ■"r(■^, cbvid.d into 
1 , 11 , -IWO l.iiins ol x.nioiis M/.s, and llm i.pM'ii 
U ,n oU'clcd In i.aiMin ol tbn uinfoinniy ol In.' 

,,„„blions ,\ll in.nlabln dab. bn .'.n b 
hold, no u.,,’ lollnnbd, .Old .liter uronpinp ib, 
l.iiins .i( ro.iitO' tl'o tij^un < < 

Ihrnwii loorllicr anti a v ni ar/'d Tot < a< li 
v\ it h 1 1lf lollow ino M'suU 

f/on pet I till ol Liifhl (Uhl per ( oil <>l 
I uhniir lioiit Jfol^hiiLis of I annus Sues 


A ? 


1 

II 

III 

IN 

\ 


It Will bn noted ill, it Ibe londitions nndi r wliidi 
i.nininn n n.irind on n, the vaiion^ p.on|.s 
.h,,w noinalnii.il dilb , niu n . as bi I w . . n on.' p, onp 
anil .niolbni, . xenj.l in lb.- in.ilb , ol .n.a I bni . 

,S .1 innd.n. V lor inn, lo bill .d tbn M/n ol tiu 

uMses^bnt It IX not p, onoun. nd, and 

,n i.ixn (O.onp IV.) tlw p.iienbipn ol prass 

l,„,d to .n.tbln bind d nonx.dniabb Inpli.a than m 
Ih,. ,0x1; bill, (onxideiinp tbe vatialionx wbi.b 
ninx, b, nxpnntnd in tbn .ond.lionx prevail, np 
„vnr am .„na ol blh.-n x.piatn milnx. it ni.iv 
1,0 (lainioil tb.it in respect of altiindn, <|nali \ t 
land, and p,.,,,orlion of arable to '>><■ '1;'’''; 

,n..x in tboso live groups aie fairly contp.irabU . 
•r.dtinp tbe results as they .stand, tbn laet cm^rpes 
that entplovinenl ami iiroditetion vaiy nnersoh 
with the si.e of the bol.llng, but that the pro- 
duction per man employed vanes ’ 

the Si/.o of the bolding. I bus, on one hand, 
tbo advocates of closer selllcment "l' 

tonsive methods which must neressa.dv fo low it 
men are to live by thq.cdtivation of 
of land would seem to be justified in that tl 
rnsulis shown by the survey indicate the highest 
NO. 2720, VOX., 1083 


ainoiinl ut employ incnt and the greatest prfKiu 
\.diK III the smaller groups. On the otlier Inn 
the ales ot moie e\tensi\f methods ol lar 

mg t an point to lln ir \nstiru alion in thal it js i li 
that tile elhfiene\ ot managfinenl I's gieatt'sl 
ihe larger groups il the standard ol measunin. 
l)f ihaTot piodut t-va'liie per man emplo)ed. 

ll(,v\t\er, It is.lear that eitlier par ty is draw , 
toiidiisions trom naomplete data. 1 he dh(aei 
ol am larmmg system ran bt‘ judged only by 
t vainiiiation ol the exlenl to whah .ill the latlt-i 
ol piothuiion .are nlilisod .mil balaiutd undei a 
Ib.u 11 ot the .issumj)l ions made tmm the liguo 
.il)o\e ignous LUtirelv the tai'toi i»t < .ipil.il. l-.in' 
lahiatr, .md lajiital an* all leijumd lor piodiulita 
and the opiiniuin s\stim ot larm managfuifni , 
ih.it uhieh utihsfs all thne togetlur so as n- 
s, ( UM the maximum resnli from (‘ai.li. ll n 
|,„m.itit>n NNeie .iNailahle as to the i.ipital ut.hvt ' 
111 ( af h ol the loe groups m the sin\e_\ it mig' 
),< louiifl th.ir m the sm.iller groups labour w v 
Inmg \\aslilull\’ ernplosed, .and tliat an eipi.i 
iiumhf 1 ot nuai working on ,i larger .area ol 1 -iim 
w nh more < apil.il, in llie lorin ot mai him ty C(iiii| 
imait. umild jrroihue .m i(|nal j^i odm t-\ .iliu' p( 
unit ol kind with .i highi r r.ite ot ou1[)ut pi r in.i’ 
emploNial laiualK it miglit he loniul th.it in tin 
kng( I groups tIu use ot more labour, or a n 
(luaioirni lire .iria ol land, might ))indufe tl 
s.iuu pioiha t value pi r man willi .i inghi'r i.it 
ol oulpnt ])fr unit ot kind. OhvMUislv tliere ea 
1„‘ no alisolnte .lUssNia^ to tin (|neslion ot wli i 
(onslitiiK''. tire most (la)noiniial unit ot l.ind If 
j.uin jnodiulion. 'the e|n,allt\ ot kind in <'eila: 

( asc'x, and maikit, iranspoit, and flim.itu' eoi 
(lilion’s in many moia , rn.ike it impns.ihle to didi i 
mine e\ ( n witlnn w id(‘ limits llie si/i' ol the tiok 
ing which the ])rm(apal factors ol jrroducti.t 
, a n hf emploNid with maximum ellfcl \\ itln 
similar .ikms' however, and in limilfd distncl' 
mufdr work lan .and should be done In agrii ultm 
; r. ononnsts to colliat evidence on tins ]M)int h 
I llu inlormaiion of all concerned walh the admim 
I tr.ition ol land. 

I \notlua mattir of the utmost impoil.am e to 1) 
f. inner and to the pnlrlic ahke, and one wdiich 
out lor im estigal ion rm .a large sf ale, 
tlie dmtiihntion and marketing of fanu pia>dm 
Attention h.as been dirt'eted many lime.s to t 
ills, rep.uK N hetwiam th(' priee re.ihsed by the pr 
diu t r .ind th( pure p.nd hv the coirsurncr for ll 
same arh<!<' In Conner lion with mai'ket-gard' 
pVfMluee, lor examph', the Departmental Cor 
luiller' on the Seltlmuent or Fanplo\ment on t 
Land of Discharged Sailors ami Soldiers stated 
their \<rpor{ (Cd. S182, iqKr) th.at “the dispari 
t,etNvr<ar the retail prices paid for market-gard 
nrodme in the big towns and the sm.iH porti 
of those prices received bv the growers is uUei 
indefensilrlc. H demonstrates a degree of err 
omic w.iste which would ruin any other industry 
No evidence was published by the Committee 
to the facts upon w'hich this conclusion was basi 
but a recent Inquiry made by the Ministry of Afi 
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< uhure into the prices [)re\ ailing- at various sta^t-s 
in the distribution ot vegetables in London nia\ be 
rjuoted in’ < ontirmatlon of ^t. L'igurcs were (ob 
lec(< d to ^how the amount received b\ the pio- 
diicer, the wdiolesaler, and the retailers ie>r x.uKais 
elasscs of e\er\day garden, stuff, wiili result^ as 
--liow n below. 


Producer’s , Wholesaler’s, dful Retiiilers' 
/('? M arl^et-i^ardL'ii Produce, Jatmarv, i()2i. 
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One has only to glance at the piaw ailing methods 
distribution to Hailise their u .istehihu-ss. 1 h( 
street in whi(h I liv'f' (oiUams ten houses, .md 
< a('h da}’ four rndk-cails, thoe bak«is’ laits, 
three growers’ (Cuts, and two but(lieis’ tails 
deliver lood to them, 'rwehe men, horses, and 
<ails, not to iiK'nlion a host of (iiand-bovs on 
loot and on cycles, to deliver food to ten familu s ' 
\t the piu'sent time labour probir ins alloid a 
us^ till evaiujile ot the need for lurtluu* investiga- 
tion (h till (M onomu prt)bl( Ills oi agiK'ulture I h<- 
labourer is oftiui blamed for results whah ao' 
du*' to the inetlieieiK'} ol llie lannei as a manaiM r. 
\\ luM) wages weie low it rn tv li.ive been that tin- 
la]i()uier was the t heapest ina( hincg but in pio- 
portioi3 as his rrmuuu'rat ion apf-iroaihes moie 

'Mily to the sland.ird ol rew.ird in <'oinpeting 
1 liistnes, so will the maa'ssily for making lus 
vwirk more prodm live be intraisilicai d'he valut* 
o\ tin outj)Ut from the farm jier man emplovrd is 
"ot the only measure b) whivh to gaug-e the eila i 
♦lav of the management, luit is (autainly one of 
pi unary importance. A man with a spade can 
dig- an acre of land in about two wra-ks at a vost 
to-da\ of about 105 . ; a horsi man and a jiair 
of horses i an [>loug-h an acre in .about a dav an(l 
a half at a cost of about i 7 . 15W ; a f.irm merhanli 
en .1 tractor can break up an acre in about a 
quarter of .a day, and altliough in the absrm r of 
sulluhent data tiie comparison (annol v cl b<“ < om 
pleted by. ref(‘ren('c to the ('ost of motor [ilough- 
ing, it is fairlv .safe to suggest that vvlien all the 
factors are considered — speed, less dejK'ndi'n* 
npon atmospheric anr] soil conditions, ns well as 
nr tu.al cost - there will be a still further advantage 
!r) be flerivi'd bv investing the manual worker vvilh 
the r ontrol of mechanical power. Tliii.s it m.iy hr* 
that high labour co.sts tr>*day are rlue in many 
'a.scs less to the inefhrirncy of lalioiir and mure 
to the inefhcicncv of management. 

In a recent issue of the Times an agriniltural 
vriter expressed the view that If the means existed 
or determining the proportion of the net returns 
'f agriculture nccniirig to-day to labour, it would ; 
XO. 2720, VOL. to8] 


be louiul that labour was taking an excr'ssivc toll 
of farming results. 1 lus view is probablv vcr\ 
gtiKrally luld, and it alL^rtis .i g^ood e\am[)lc ol 
ihe HUM o‘n< options wiiuh mav and do .uisc in 
jicople s niiiids in the absriu e ol t \.u ( mtormatuui 
U[)on uliieh to Irasc iheir .isseitions. I his happens 
to be one ot llie fju<‘stions whuli bavi la en (lx 
subje('t ol m\ estigalion at Ovloid, ihougli unK 
• Ml tiu' small scale that the nu an^ .it (lie dispos.il 
ol tlx I iiiv« r'-itv h.iv(' .xiiiiil U'd, An in\ ed igal 1011 
vv.is made lx tore tlx war ol llx! disinbulion of 
llx' IX'I Ulurus ol agncidtuie .is brlwieu land 
lord, t.mner, and i.ibour. ll was tound lli.it llx 
proportions a» (Tiling (o eai h ol tlie ihtca* inteirsts 
v.med liaidlv at .ill, and that il would Iw' s.di 
b' ‘-’■•v th.it ..'o pci Mill ol till' liilal w.is 'Mxng to 
the l.uxlloid, j() j)( I ((lit to llx‘ laiuxi. ,uxl pi 
f ' ' nf lo labour lx Ion ■ nji j bai nig llu‘ abo\ ( 
proportions, and < .riling (s'x h ol llx s(* slum 100, 
tlu^ piojiortpin ol disi 1 ibiil ion between ibe lime 
mil rests v.iried during tbe t olio wing six veais as 
show n Ixdow : - - 


I h \ t I ih ul loa (>i the Ret IRduitis f^om hariiiiui^ 
helieiiu Piudhoil, I'iumii, atid I alamr 
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the lust pl.x'e ihey seem to disjiiovi tlx- siiggesixm 
riteiri'd to .ihove, that labour luis lx i ti t.ikiiig ,in 
undue sluiii' of llu' net leluiiis fiom l.umitig, for 
.in ex.imiiuilion of llie ligiiies ui the “l,al)our’' 
(nhimn shows ib.'rt uiilil the insi i! ul 1011 ol llx 
Agi icultur.d V\'.»g(s lb>;ml m opy ibi* lr*nden(\ 
was m tbe diiei'tioii ol .1 slight but ste.idv K'dix - 
turn in llie proportion < omiug to the vv 01 la rs , tlx- 
• lleig of the \\agcs Ito.rid Oideis was to sti adv 
tills leixieix y and, ultimablv, lo hi irig^ laboui 
lux b .ipju oximatelv to the posiixui it oi ( upx d in 
•ot m^-1- If the hguri's < oiild luivi' bi'eii i ouliniuxj 
lor anolher yxuar it is likely that lliey would show 
■ r mat(‘ii<il inrifu'ise in the wotkiis’ sbao , but, 
even so, il would be found {luit ibis uxnuisc li.id 
Ix'cn achieved without redix.ing the fairix r’s siiaie 
In low his pre-w.ir jirijportion. In the si {'oiid jdace, 
ilx‘ lig-ures conlirm the experleme of landowners 
in that the landlord has receivaal no part of tlx^ 
)ix leasi'd }TOs|)enty of farming, whilst, as every 
one knows, his expenses ol iTrainpMU'irK c have 
enormouslv incnuised. Bneflv, the siluahon is 
(h.it, thanks to the Agricultural W.ums Hoard 
(and Its appointed members may take Ixatt from 
the fact), the workers have been maintained in 
the same position as regards fhcir share in the 
net returns as that in which ihev were before the 
war, whilst the farmer has received Ids share in 
the increase realised during the past Lwv vears, 
together with that which would have gone to the 
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landlord had lh(‘ [>rn-vv.ir st'alc of dislrduition f)t*Ln 
inaintain<'d. Kents ami waff's nnrh r norma! (on- 
dilions art* slow to adjust th< rn‘'(‘l\ to changes 
in farnnn^ lorhitic, and, c\(Lpt in a tmu* ol viokfR 
enofioniK upliraval, it is rip'liL that tins should la* 
so, lor if the landlord ^la^ he regarded as a deben- 
ture hohh'r, and lalxair as a jueleunrr share- 
holder, tlu'U lire farmer, rrs the ordinar\ or de- 
ferrerl shareholder, has to hear the hraint, and if 
he must take tin* kirks so also is he entitled to 
the lialfpence 

1 urninj^" now from problems in \vhi( h either the 
nation t^enerallv or whole <-lasses cjf the industry 
are toraermal, it may he stalt'd that there are 
many er onoma prohlmns arising on the farm 
itself in the solution of whit'h the rndividnal farmt-r 
should l)e able to derive Indp from the < eonomist 
Som<' of tlu'sf problems are so simpk* that their 
solution should h(' obvious, hut flu* fart r<‘mnins 
that vvast»‘ In its most easilv eliminrUed forms is 
<'oiistanlly to lx* met with on the far in d lu- neisl 
for the stiidv of the eeonornic use of manual 
lal.)Oiir has alrasidv hecai ief('rrf‘d to in anotlu r 
('onnertion, hut, j^ranted that the h.dame between 
thf' ernplovmeut of land, capital, and labour on 
any farm has been ('sfahlishrd, rases arc* ('(mlimi- 
ally met with wlx're labour i*v l)eint; mismanai;ed 
ll Is a not iiiK'onimon firai'tica* at thr('shinu;'-l ime 
to taka* tlx* horsemen from their work to assist at 
IhreshinL:. and as this operation ran he peaformed 
orilv ii'i dr\ wisdlxr, it mav lx* assumed that 
|]|(‘ liorses rnii^lil usiiallv he < mplov ed on tliiesh- 
inj; (lavs With manual lahoiii «oslino about 
js h//. a (lav and horses about S'* (hiy, the 
advautapr of hinno ( asiial lalxxir for (hre'shinu. 
evmr at hijdi rate's ol j)av , will lx* obvious when 
it is remernlxaed tliat the horseman whose* liors('s 
are stamina' idh' repre'snnts a dailv < osi for the 
manual work perfornu'd hv him of some iKy On 
a Miehand ('ountie*s farm, where tlx* maximum 
possi!>l{‘ hoi o'-houts ill a e<alam w(*e‘K in \o\emhe*r 
last v\ en* .* pS, the lime ae'tuallv worked hv horses 
was found to lx* eio lit v-s<*vf*n, ovvinr; to ihre'shint^ 
operations, aixl the wastefulness of tlu* lahonr- 
manao(*nient m surh a rase is ohviems Ap^ain, 
crnplo\<*is m f'l'italn e'ases ohjee t to pav mtj "^atur 
(lav over tune to meiA willmr; te) woilv, Ixx ause 
(>v('itlme* jsiv merits are* at a hitpher rate- tlmn thos(^ 
lor ordinal's time, hut they ove'rlook ('iitirely the 
fait th.il the* Aipuultmal WaL;e^ Board provides 
no fwettlme jiasments to tht* horsts. and thus the 
(dieape-st horse' 1. (hour on tlu* farm i*' that per- 
formed on Satnrdav alKrmion at os'i'ttlnie r.ifes of 
pav to the horsemen 

Kvervone reahse's, eef < esurse, the importama* of 
kt'( Jiinp horses hus\ , hut not eseryom* thinks how 
heavlK tlx* < ost (^f mannal labour is inerr'ased hv 
idle horses llx' maxnmim number of vsorklnj^ 
dass in a vear is ■’12, a total ohviouslv impeassifile 
of attainment in jirae tice Sm'h re(’ords as are 
available show that the davs ae tuallv worked hv 
Ixvtses (Ml tlx' farm will not usually exceed four- 
hfths of ihe. maximum. More time mav he lost in 
summer than in winter, tf fart not g-cnerally rcal- 
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j ised, and the prmiod of mtrximum unemplovme 
1 falls between hayrnakirij^- and harvest. Ihe bu 
seasons aic, of course,^ the* autumn and tlie sprin 
wlxm iht* pre[>aral!on of the ^rrnind for winter at 
j spring ( orn is f^om^ aetively forward. In the ve 
i()r8 lif,'^ures were i(alU;cted to show tlie percenta: 
of (lavs workx'd compared with “possible davs 
in each month 011 lour farms distributed prcl 
evenly (veer Knj:;Iand, and the results, throw^v t' 
j^ether, arc as follows : — 

l^ercenta^e of Day^ U'orked to Possible 
days ofi Four Farms in igi8. 

I’er I r-iit. Ft>r If'. 


fiinuary 

67 

July . 

... 3^* 

I-rimiaiv 

fc2 

Augnio 

(J s 

M.ii ch 

77 

Se|)tt‘inlx r 

7*" 

April ... 

74 

( )( roI>ci 

-S(- 

M i> 

7(3 

Novoinl>^i 

• . 0: 

J IIIX* 

... 56 

DcceiiiHr 



Although the figurt's represent an average o 
tour farms, it is not(‘worthv that the results cm 
tlie individual holdings varied oik* from anothr 
in (k'gree only, and that tlu^ months of maximiin 
and minimum employment were the same in ever 
case. The loss of tinw* is far more serious thai 
many people r(*;dise. dlx* maximum ]x>.ssibl 
horse-days in the ye.ir are 312, and the cost pe 
day of the horses on the above four farms on thi 
h<isls was 2 S', , whi'roas, owing to llx* time lost 

the ('ost (an the basis of days worlced was 3.?. yd 
Whilst some dilferenc(> is int'vltahle, so great ; 
disi'repancy as tlx'se hgun's reveal can he avoidc'i 
hv skilful manngi'mcnt, and one of the tests o 
tlw farmer’s ('flu k'ik.v is j)ro\ idc'd by an examina 
tion of tlx* distribution oi horse labour throughou 
the vrar (xi his laim His rr^ilipuig and (Vllir 
work should h(* so ('onlnvcd as to prov id(* for llx 
uniforni utdisatioii ol hors(*-lalxuir monlli h' 
month. Hnder skillul manag(‘mcnl tlu* difference 
in tlx* number of days worked hv hoises fron 
year to v ('tir an* (*\1 1 aotdinarih slight On ai 
Kast Midkiixls farc.i, t*mploving tweritv-thrc' 
horses, iIk* davs workxxl jier horse duiing the pas 
six years have ht'cn as follows - - 

V\at >1,13 jj iQi^ IS 11^113 16 igtfi [7 15O 

Days woikol 

pot txxse 25025 ?47 243 230 .>43 244 

It may lie ixited, in jiassing that figures such a 
those given for (he sc-asoual (*m] 3 ]ovment of horse 
labour emphaslsi! the need for a study of the plaC' 
of the agricultural tractor in farm maoagement 
for the busiest times of the year sv nchronise 
more or less, with the seasons when the vveathe: 
is more uncertain and suggest that the tipphcatior 
of speedier mechanical power to field operations 
in . substitution for slower h( 3 rse-p<:)w*er, woulc 
result in e(onomic advantages in certain cases. 

In connc('tion with the study of economics 01 
the farm the question of agricultural co.sting* 
naturally suggests itself. Farmers, as a clasf, 
are not accountants and much less are they co; t 
accountants, but this has not deterred rpany ( 
them from taking part^n discu.ssioits of farming 
costs which have been going on in the Press an< 
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in tho Food Controller’^ oMircs tor snin<^ lime pn^t, 
and the confn^iott ol Ihou^dit on ilie (.jue^tion (d 
what eo'^t ol prtxluel K'li ri.ilK is w Iik h llu si' dis- 
cussions ha\(‘ I'Lwealrd isV\id<'iut* nt the nn <i loj 
sluclv and education in coslini^ proci'ssrs heW' 
can Ix' ot eater servii t* U) the fatnu r tlian 
scientific book-keeping tarried out and inter prettal 
v\itli proper understanding^, but few tilings can 
deceive Ijiin more than costing wr()n;^l\ eondiuted 
01 misinterpreted. 

Lastly, 1 want to urj.^'e, and ])ai ticuIarU belort' a 
tjalherin)^ such as this, the ini}X)Ftanto of aj^ri- 
cultural i‘i'()noniics in agricultural education. Tlie 


505 

fact IS realised, no doubt, bv in.inv teaclicrs, but 
until .1 .sulhi'ieiit iHah of d.ita bc.inni;^ on the vSlud^ 
of latin inanat;< ini nt- ( .111 hi made a\ailable li> 
them it i,s impo>,si!)lo (01 thmi to ^i\i- to the fiaaidi- 
ini; of jnaifH'.il ai^iuuitnie tliat solid ecunoinie 
liasis whuli Is f undanienial, .md the (iMcher ns 
druen to mi ludo m his mstnulioii much to which 
the ci onomii U'st has ninir lain applud ;ind to 
ex( hide more for \\hi(l> no liasis loi feachm^ 
exists at all <ii\en the iiipiisite iiod\’ of in- 
foimalion It would not onl\ he po'xsihh' ])ii( aNo 
noeessarv to ucasf tlu \\ hnh- loiind.iiions uport 
which tile teai liiut^ ol pi iiiaal ai^raiiltme rests, 
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Black Coral as a Charm for Rheumatism. 


H\ Fkoi . J. .S I \M 1 \ 

M r. C. 11 . F()\.\’\.\LL, of ILiiijoewan^i, , 

Ju\a, inis sent to Nviiiu otlice a letter , 
an onipanMU)^ three hiacelels made troin the horny 
skeletal substani'e ot a soft < oral or ( lorj^oniati, 
known to .science as l‘lexauiM. tins forms j^ieat ; 
hraiulud ^'■rowths which arc abundant on the 
Ollier 01 seawatd sich's oi loial ie<‘fs at Iroin to 
to 40 iathoms, hut ui proU'i ted situations .dmost 
leai lime the surlai c All loiaU an* lormi d h\ 
anemones, and the one 111 question hen possi sses 
n^lu leathered tentai h's round the ('entral month. 

I h(' origin. il aiKunoiu' oi a 'Aolon\, as the whoh' 
.inimal is lenned, settles on the bottom and Inids 
ofl other anemones from its sidi s, thesi- in intn 
^ivin^ hirtlt to turllier oliildren Ml n m.im at 
tached to one ariothci by csanals, so that tin wliole 
growth forms a sineh-, man\ -moitlliul anmnd It 
Takes tli(‘ form ot loni- hran< hes, tiie whole s,mu- 
lalmj4 .( broom-like shrub ^rowine- upon Die 
hotloni ot the sea. 'i lie slndetuii I's m the lentn 
ot till' sitMiis, and consists ot an axis ol iilai k, 
honp sLilislani'c m (m< h Inanch, surnninded 1>\ 
the lissiu's of tlie aiiemoni s, these iuilliei 

>tieii^lh('ned h\ scattered spicules ol eaihonate ol 
lime.' (ienerally, the i)ranrhes are le, panted as 
heloiij^in^ In SOUK' lorm ot submarine plant. In 
which the name Akar Baluir is ^oven m the 
Malay Arehipclap^o. 

The Iwaeclets, which are the cleaned, hoi ns 
axes of stems twisted into iin^s, are^ “cicdil(‘d 
with the virtue of eunng rheumatism.” ” I here 
are,” says Mr. Pownall, '‘many doclors in the 
Malay Archipela^n> who advise their patients to 
make use of tliem. d hey acknowled^^e that the 
bracelets do ^ood, altbou^-h the\ cannot account 
for it It has ])(‘en sng-^ested th.at the substance- 
IS radio-actixc. IVrsonallv, I tan testify that, 
during a residence of fort> seven years in this 
part of the world, T have never met a person who 
has used one of these bracelets without deruin^^ 
benefit from it. The bracelets are usually worn 
on the left arm. Ail natives are firmly con\mce<) 
of their and all seamen and others who 

are much exposed to -the wet make use of them. 
They maintain that they must used quit^ plain ; 

” NO. 2720, VOt. 108] 


( I Mv’OIM K, j' . R S. 

an\ ornanu-ntut ion of {,;oht oi* siUti n nders them 
Useless.” 

Rlu'uin.itisin is, ol i oiirsi , (jne ol iIiom diseases 
whuli ( .m lia\e as m.iiiN i aus( s js iluni' .ii(‘ 
W(eks III the \e,ir An\ < oneret ions m aio' part 
ol tlu:l)(.Hh, houcvi 1 I aused, nia\ llu- it-^ulai 

sxmploms. I he I'losi- .issiMialmn ol ilieiimatism 
w'ltli m.dan.i is well known lo l^It^ (lopica) 
itavelhr, and ni.^ian.i is j).irl a iiLit h iih amon^ 
coast dwillnif^’ p( ojile In some ( .isi s the synip- 
toiiis fleseribed bv the mal.irrd p.ilient are such .is 
are usually .issoeialed w ith rlu imialisni 'I he 
present w liter, whde li\ m^ m .1 small tropical 
island, Ivolunia, i.m out ol (juiniin , which lie had 
lounci ciiiite (.-flerlor Ills repiif.ilmn, ho\ve\'er. 
Iiad bren esl.ibhshed 1)\ that time, ancl hi- then 
lound a mixture of i, is* ara, brown siij.,;.ar, and 
m(th\laled spoil cajiuills ^'•ood. Fiobahh these 
bracelets, if hi' bad li.id Ihc-m, \conld liave bc-c n 
(juile ellc-c'li\e lo prodm-i smiil.ir laitb cims. 
I ]ie\ exiiibit .ibsolnlelv no Ir.e i ol radio-:i( 1 ivjl \ , 
and .ire not com[)uscfl of a siibstam c- i\*lHeli I'onid 
prodiic'r anv dneet itliit ,\ I.id\ who is a 
\iilim lo rlK‘imi:il isin lias worn one of llu-se 
br.-Kelets for a month, with t misider.iblc 
tomloil and .1 salislartion w im h she hersell 
laughs at. 

dlie assoeiation of the- Inaeelels with rheu,- 
rnalisiii m Ijii- Malay Aia hipelai^o is mliTcstin^, 

' because the use of smul.jr biareli-ts meielv as 
i artic les of adoriimeiil seems to lie wnh-ly sjire.icl 

i nmon^ tislierfolk from Suez to tlu- most distant 

isl.ands of the Pacific'. 1 hev are madi; either ot 
the stems of some (jor^nmian such as the- above, 
or of the; true black coral (Ant qiatharla), in whirh 
the- c'cntrnl born) rod is slightly liollowcd. In 
tlu- Makli\cs, growths drcai^'-ed up b\ the pn si m 
I writer, after he liad taken what he reqmrici, were 

. eai^erlv divided up bv his native eicvv, and a l;irf.;e 

■ piece was taken bv the* .Sultan’s repre senl.jliv e to 
lie* presc-ntc (1 cm his return to lomt The orna- 
; ments made wane- exclusively used hv the women. 

I Other coloured Gorg-onians obtained at the same 
I time were quite nc f^^leetc-d One of the likn k 
! sailors, originally recruited at Zanzibar, on 
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H.M.S. SiuiUirk in ahva_>s a pendant 

of f)lai Iv (Oral iindt^r his IjUjusc, aiul all the hla* k 
■‘boss” f)n hoard he^i^ed paa es Iroin us “to keep 
tlaan from drovv nin^»-. ' ’ Inquiries show, loo, that 
l)la( k (,)[ naiuent s, brai'eUls, ruq;s, and pieces 
strung int<j ne( khas are fa)iuin(n) on all coasts 
Iroru Zan/ih.ir to Sin^oipoo . I he\ aie usually 
dfscrilad <is wood, hut, as it is staled tiuil the 
(lids nv(nlap or that the hratehts or rin^s are 
qeial, they are prtdiahlv of coral. A Jaj)an(‘s« 
[iroh s'.ot says that hlat k (oral is iniK h caliaal 
in ('hiiia and Japan, and laiiody usrai hy' criastal 
p< opl(‘ tor jc\v( lr\', (Ir.iiH la d prouths are not in- 
(reciuiulK hroin^fit up on (he hook wla.'ii lishiUL; 
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outside coral leefs, hut, while there are Ireqiicni 
indications (jf local usrq there is no regular tisluTy 
lor sLK'h as an article of ('orninercc. 

Rheinnatisni would seem to he j)articularly 
“ ( harm ” disease. All over Knj^land a potatt* 
IS (an led m tin* pcx'kn t as a it‘m('d\, .uid severai 
ladies residing in Cambridge derive great benefit 
from the permanent {)resence of horse chestnuts 
below their coucdies. Riri^s of metal tin in many 
parts of the W'est -arc a reg'ular spccifc. (Jne (jl 
thf‘ l)ln( k hr.ieelets in (nicstion has a decorative 
\alu(“ of its ow’n. WA* wonder, however, whether 
th(‘ ladies might not fnd (.'hinest' jade a sidl lieltt^r 
spec ifa'. 


Obituary. 


I M DohhS 

I }\ tlu' d( aril ol John M <a..ili.sl(‘i Dodds on 
^ .Civfiiilni l.lst ( anilai(ly;e has lost a great , 
griUlciiMii, 'aiiilf many pio[)k.', hotli inside his ( ol 
lege and cLil^nk, )ia\( lost a most kimlly, helplnl, 1 
.ukJ amusing liund. Me (Mok lus di giee as liltii ' 
uraiigki in 1 <S<S 1 , and jetmnetl horn (dasgow fo 
l'(-'L( 1 In iiis( ,Ls hiimai and matlicm.ilKMl Us (iiivi m 
I (Sh j , sum' \Mi('n Iw '*ad lesidcal m (olU'ge (nnimu 
(lusly I le It I tuied, a . usual, (jii SOvemhei 1 2, and 
was found dt ad m his r ban the following moinmg 1 
Appaienlh llie only published p.iptn he was con- , 
m ('It'll with was oik ou llu' \'alu(' of IIk' h A unit ; 
ut KSistaiKi' (K ' 1 ' (da/(hr(>f)k. and |. M Dodds, | 
i'hil. 'j'lans , 1 US I 

On letiiinmg to < amhiidut' Mr Itcdls g.i\e ad i 
\an(ed let'tuu.^ on the tlaoiv of sound ftir souk' | 
\eais. III addition to Ins louimt' iwak, hill heiu'e- 
(oith Ills mam mli rest !av m tht theoiv of numbers, 1 
iIk' tht'oiv ol gioup,, anti kmdioil topa s Ihirticu- ; 
lailv \\a> he intt lestcd in thi' tht'oiv (>1 niimhets, ^ 
and he woiki d at it nittssanllv 1 h.ive ht'aid him 
siy that 1 k^ tended to I- o(‘ inten si when tlu' ((antimi- ■ 
oils vaiiahle was mtiodiuetl into th.il li(‘an(ifiil snh- ^ 
j< ('I Inda itK'iis ai( not kii'king lh.lt sut h feelings 
\\r\c shaitd hv (kuiss himself, hilt m H'.'lhiv the j 
leaning of Mi Dodds was low.iids aiK i<mt, simjdy J 
st.itf'd, -ind dilftnit piohU'ms of .i ] ae < laussiaii | 
kind Ho was ('sti loi dinanlv .islutt', fttr example, 
m flu> .ip[dicat loll tsf heinnit’s f.irnoiis juiiu'iple of ' 
mlinito (lest'ent Idainal .algihra. ton, h.id a gieat 
f isianaf ion ft a Inin 

A word must hi^ said of his gt'ueiosifv in w'l'ikitig . 
at a piohUrn with a ('olleague . tlu' ,nleal)rairal 
avenue being left to him, Mr Dodds was untiring j 


m Ills elloii.s imiil die iiujuny became liopeless 01 
the (|uestioii w.ts (Uteiinmed. Due habit of bus js 
piohahly now oh'ioU'lt ^ each lung vacation iio matle 
.1 t'onqtlete set t)f solutions of thi^ Idipos pa[)cis that 
li.nl just a[)|)eaie(l Younger gcncralujiis do not, I 
think, leg. lid iluit as being any longt’r a (ask that 
pio\ ides nunlal exhilaration, (uii supposing th(' 
prt)l)lems t'ume tait. 

'hhis is lug the pkne to dilate on the wnde know - 
Italue (d hooks ,md human beings that vast leading 
.mil iiKsistihle oM'ial powirs had guen Vfr. Dodds, 
yet no ai'c'ou'it (>t him < an l>e eoiiifiU'ti' without an 
.illusion to what w<is, it ni.iy he, (Ik^ most markcfl 
ti'.iture III his altifude on general cjiiestions He was 
.m mlt'nst' .md iimato ('onsei vatu (' : the' smallest sug- 
g(slion of < h.mge always seemtaJ to arouse his in- 
st.mt opposition \s h(' was .in a( nte di.i Ie(d Ic'ian, 
this might easily h.iw' hi Corne e\as[)er.iting, hut he 
was so hig, so slimig. ami si, laiigliingdv gcxal- 
naliiitd that the .ilrmeg imcitahU did not h.appf'n. 
If Iu‘ soriK'llnus langlad .at others, he (Mten ktlighed 
;it himsel f J. Tf. r«. 

^^h' regiet to .mnonnce the ( ft ait 1 is, t ,n D( ('('mher c;, 
ol Lokd I iMnrv at tla' aig- (M ninet v-thiec years, 
.uid. on l)e(‘( mhei imoflaao) HArsiunu at the age 
of nnutv eight wais. hotl-i 'were eleoted fellows of 
tlu‘ T\ov d Sf'cit tv under- dio sptmial ( laiiso which 
permits tlm .idmissiori of members of the Privy 
('oimcil-Tmd Tandlev on Januaiv 20, i8qS. and 
T.ord Halshmv on fanuaiv ip ^887 It mav lie 
let.ilkd (fiat lord 1 Indlev w.as tlie s, m of the late 
Dr fohn T indUun professor of hotany in Hni\ersity 
('ofkg^e. T.omDn 


Notes. 


(*)v S.iturdav , D< eemher tht' (')11 um.iI Rf'ferei' 

under Part 1 , of the Safe^u.-irding of Industries .\c( 
gave his decisitsn on the compl.unt that santonin has 
bt'en improjsorlv included in the list of goods upon 
which import duty must be paid The drug is derived 
from flowers grown almost exclusivt'lv in Southern 
Russia and Turkestan, and is extracted by a simple 
process which cIch'S not api>ear f 5 demand professional 
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skill; its appHeation is medicinal ns distinguished from 
( htauical, hut the ( viclence on the questiim whether It 
should 1)0 regarded as a “fine chemical ” was most 
eonflieling, and <. m[)hasised the difficulty which mav be 
experienced in defining a “svnthctic organic chemical ” 
within the im'aning of the Act. After two hearings 
Mr. Cyril Atkinson, K.C., expressed the view that the 
w'ord “chemical ” is not a scientific term, but implies a 
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liis! !iirti\ <• wliuh j^rnualK ''IxmIx-hlI, 

Into Ix'lni^ l>v .1 c h( iiiic al r c.u tion, oi pr im.mK 
vis('d foi* tfikiii^ p.'n t in .1 cIkihu.iI wfnKi 

tinr ” (hninii..»ls ai' tlio-V \\ )iu li an m uiul.it lui c il 
|J^ pnxinsc's iiuuMnft ('IhMuu.il l-'iu th. i inui t . 

110 lull'd th.it vunic^nin he nmu\('(] In.ni tlu Im, on 
lliL ^rauiKi that It n lU't luoupdu into i vm, lu , |,\ 

of (luinu.il .uhou, .nid is uni .ipj.li. d hi 
rlaniu'.d rli.uiitcs ; thus its mt lusion would not hfu. lit 
l!it indmlt\, luit would ouK it tul tt> i.usi tlu prut 

ol .1 list fill di u^. 

\\d fi'^iv't tv> note that till Irwh has 

ii.u'hfil a \ut>' (iilital in its •\is!(|h<. nul 

unites 1 pi.ulkal ‘^ch( nic js foi tlu oniiii^ wliiih w dl 
pl.u ( the ni.'ipa/ina in .i hitler rm.tnna! posiiion, puh- 

111 iiioii will la ast' at tlu* 1 nd of tlu* \t.u, \t pn s« ut 

I is|s ihr annua! loss is i-shinaicd .it 50/ pit .mnuiii 
Mu yatnr(iJi\f his st 1 \ ud for lluit' \i us with 

(Mn^putioiis su(<i''S undi r th« ahlr t^uid.uiii of tlu* 
pK'siul rditois ,|S ihr llloUllipKiu cd studillts o( 

iiafiii il histoiv in lii'hiiil, .uid wi- hopr thu \ wt>ik- 
dila Mhiini* will hi t\ol\id to sui- thi* piiiiHlu.d foi ! 
Iiiiiiii woiki'i^, Ikii till pi'nn.d ejiusiion is 1 niiuh 
l.u rfi t on I' All ni.i^.i/in' s o( this Ivind. w itli a sp, t m| 

■ ippi al .iiid .1 liinituel riiiu'ition, .in* lahouiin;^ uneh 1 
Minilai dillu iiltu's, and iinli s^ somi tiling doiu ni.m\ 
will fie (on 1(1 to ( n isi' piihlitMlinii Kaisinp th< piur 
iiiih n Mills in .1 nduMion (hi nunilu i ol suh- | 

■-(nhiis It would h(‘ a thousiud pilirs ij ilu\ h.'na j 
lo 1)1 ahaiuloiu d. 'I lit v t fomi a iisidiil ,tnd \.ilu iM. j 

1 \ icn in the si 1 initial ion o( intn • st m n ilui ,il hisim \ , | 

.ind hv tlu* piihlitMlion rtf tlu n suits ohlainnl l.\ Im d ! 

wofki‘is, W < f( ( 1 th.d die w holt tpu'siion is one I 

^\hi(h d(‘ni.uuls sympalhi'lic ronsuli 1 ai 1011 h\ on< 01 
oihi'r (')f tlu' n.'ilional srunliru' sruictics. siudi as th< 
l\o\ al So( it tv, (he r>i ills!) Assoi j Pion, 01 tlu* ( 'on joint 
lloan! of Seioiitini' Soi lelir-, or inn hv the (li)\«iii- | 
nu'nl list If tluoiiith llu* Hoard ol luliu .ii ion j 

\ rii\i)W!(K' ])uhlu* It (Inn t>ii ‘ d'he Ihs'oix of th- [ 
Moi ti me o( 1 nfi I I ion ” w .n di h\i i nd h\ I )i . ( h n h s j 
'^inei 1 on Miitinhii .S m tlu Haiiirs li.ill, R(t\al i 
^oei<!\ of Miditine ( )i Sinot i [)Oinl< d (*ul (hit j 
[ 'I Ill'll ti \ r folk ree.n d e \ < f \ 1 1 niu’ as hi inrf ’ in f' i I uu |s ’ ' j 

• th.'it is, e ()niniunic.d)li .ind helievi ih.il. h\ a ])ni- j 
('< ss of “ s\ nipallmtir inapie,” inoi.il ijnahtiis and 1 
pow I I s pass fiDiii person to pi i son, aiul tli.il j)h\ ^in.d j 
.ittrilmtns .ate similarh (uanvtxid fioni olijnct fe> olrjrrf. i 
Sanllarv inpislalion aiiionp 111. in\ jinmitixf p(Mi|)I(s is 
hast (I on (his docliine ot “ s\ ni{>.it lu . ” 'llu* rlnsiial 
wiiuis of .nillc|nilv who dial witli nireiic.il topu - foi 
the inosl p.iit ree.irdi'd r|)Hirm)i diseases ,is heiiiLf eon- 
\oynd hy an .itineispliri i(' rleiiuiil, or “ miasm. 1,” and 
only ,i few disr.asf's .j., hcirpa f r.msin it (cd from jxTson to 
person, while llu^ la\me*n of flu* s.nne pi'noil laid m(>te 
str(‘ss on convrvance from prison to person. Frtjm the 
twelfth to the sixteenth centuries medical liarhin^f 
was mainly derived from Ar.ahian vrifrrs, who adopted 
much (he same view as tlu* rl.tssieal writers. In 1545 
flie'rotiymo hVaeastoro, of Verona, puhlishe-d a Avoik, 

" De Contagiixiibus, ” in which infection was regarded 
as being due to small ser^ds or sernfua, too minute to 
be seen, but capable of multiplication, and specific for 
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j tub infer Irons <hsea>,(' 1 lu se \tews hi'C.mie w idelv 

: .iriojiitth ind tlu p, ,,,ial pin imniemr of ipulrinics wr'ic." 
: r losrU '.tudrtd. s,* th.it Iw liu* t enmicnc(*nient ol the 
I 1 r;h 1 1 t n pi I , n ( n I \ the m 1 1 1 1 1 a I -- 1 01 .i 1 1 1 1 ‘('rr't tea 1 soh 1 - 
I '•! !h< pr.thltnr oi ih, hUuk (d mfeilion weir 

• w t 1! midi ( oinpli n 

I Im \ii Mimsii\ h m mn.nmiiil thn ihe st*M)nil 
I tenfMimi wdll.t hr 1.1 it ih. (.aildhall, fondon. 

I '"1 I’* I*’ II " \ ; S nr \l I lu r onh i . m . , w h!i h w'ill 
i bi opt Mt d h\ Ih. I Old \l..\or ol 1 ond.tm will dr. if 
' bi' ll\ w illi I hr' Inliiit of .i \ i ition, w itli spr i lal i r fr‘i - 
' '"re It. i(s dt \ t I. .pmei it as \ reipilar and '-piidr' loini 
I "I reinminiil linispoil llu p.ipiis pii.tnt.d will 
j doidtil mlo iw.. Ill on pioiips, ilu- ..m tit dim- wilh 
I <‘''1 aM.iiioii m k’lur d .md llu olhei \riili let hnu .d 
i pi "hi, iim I h< w lit)!, o| the o ( Olid d i\ w ill he 
I dl \ oil d lo iliM ,1' u'lts 11 isine "nl ol ( 111 pi I c mim li i\' 's 
! pip'ts 111 . SmiiI.us ol Sl.ili ioi \u will pir'side 
I dm mp till roil oidion porlmn of (li, pi oi 1 1 thugs, 
'’"d I Old \\ t il ,1 1 a slut Hid dm mg, ih, h i hnit a| s, s. 
''■"'i" llu piiiuipil ji.iper (Ml I oil oi.ilioii will he 
I ’’ 'd h\ I,,>I ,1 (joiell, I lull I -St I I el al \ tif S( tit' j, ») 

I Mr, who will goi .1 ig luod .uioiml o( pitigoss al 
I homt' and ahotad, and will din, I iinnlion (o tlu* 
"'d nil .Ills whiiehx (1)1 (Il \ eltipmi III o( ei\ d 
•"•'alioii III O' hi hi'st fill I Im I (’d ; m ihi. iirnneifliin 
f "I d Moiii! will i^itleoiMii' lo enlisi (h, pi,i((|,,i) ro. 

"pei.lhon of Itiisiiii ss .111(1 ollur mlilisis '| ga (hie( 

(< I hnir il p.ijM r w ill h. 1 < ul h\ Mi h M ( ,1 , i n, ol 
M. Ninoiiong, Whilworlh \ii,| di, P(d 'll,,. 

• "iidon It I miii.-il il loiliome d ( owdim dl he opi n 

d" timpi I Ill'll t>n h'lhin.uv' und (I< mou .ti ,it ions of 
nnplnhi.m .liin.ili .digjiling mi llu 1 h mu s will also 
lake [,| i, , dm Ing (lie p, 1 lod aj (hi ( 'onfm , ni e 

dm hhi.iM ,d (he ('hi mu d Sihuu will h,- rinsi d 
foi ihe (/liiisim.is holid.os al 1 pm. on lu id.u , 

Miirinhrr .md will iiopin .i( to 1 m on dhnis- 
do, r )( r'emhi t •,) 

lo lie Vmicr, 1 opt.ii 1?,., leuluiP 

Aoiw.ic linni ^lo^((lw lhal ,1 Kiissim i \ | « 1 lit ion , ;it 
pi' SI 111 exploting m Sihiii.i. has fmind tlu hodii s o| 
•b" l\'o I,,s| nun of ('apt H. Aniimi!^e,iM ivprdilimi 

" d"' moutli of ilu ^ eld'll 1 10(1 I III -e Iw'o men 
hfi ihi Maud in (’frlohir, tprK, m (hevlimilv of fh'i[>t 
( li(i\.askin m (he hope of ni.ikmg (lu ii w av to (he 
lisliing .1 ttlr nu lit- on llu* Iow,r \'( nia i, ,u dislanre 

of some 700 mil(‘s arross (jie haiien (nndra. Thrv 
r.iiiird dispalrdiis ftrun C'.ipf AnmndMn A Noi 
wigi'in -i.irrh expiadifion lookr'd iinsncn ssfidly fm 
li.ices <;f the two men along tlie mast of norl h-w cslm n 
Siberia ill tin* autumn of 1^20, as schmi as news from 
Amundsi ri reached Norway re[)f)rting their dep.irture 

'rm M.iss.u Imselts Insllfiite of Terlmologv is .igain 
without a pM'sident. Dr. Ernest Pox Niihols, who 
w.is in.nigni.iled last June (o c,,! i d the l.ife Dr. 

R Maclaurin in that office, w.is t iken il! imnie 

di.itclv after the ceumonv. Tie illnr ss has resuln-d, 
his physicians r<*porf, in “cert.iin fifosic.d limitations, 
some of thi'in piohablv permanent,” which would 
make it unwise for him to assume tlu re«i>onsil)ililies 
of the position. lie lias therefore sent in his rcsigna- 
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rion, which has been regretfully accepted by the execu- 
tive coumiitlec. Dr. Klihu Thomson, chief engineer 
of the General Klectric Co., who served as acting 
president after I)r. Macl.mrin’s death, has again been 
ap|)ointod U tnjM:>rary h< ad of the institute. The 
];hvsiral di'^qualitK ations under which Dr. Nichols 
l,<bours will not restrict his activities in the simpler life 
of scientific investigation, and he hopes accordingly to 
return to the u search laboiatory and to resume the 
work, ronnctted witli terlain pioblems of lighting, 
which li(‘ inhrrupted to <K(rpt the otfer of the presi- 
dency. 

An ac(<uint is piven in llut I'nurs of a n'cent asct-nl 
of MonnI Kilim. in jai o, 1 he extinel volcano in tlie 
'langan\ika l^nilorv of K.ist ,\frirri. Disrovf red hv 
tfcrman evploiers in iS.jX, the sunintit was first 
Maflied in iS8() liv Dr. II. Me\ei, and since tlum 
i( has 1)M n s( sevcial times d h(' last 

.iscent, wl)I»h locd; place in October this year, was 
ni.'ide 1 >\ Messrs. ('. (lillman and P. Nason. No great 
diniculty was encounter f'd in laar'liing the Saddle 
PlatiMU, \cliicli, at .1 height of some 15,000 ft, 
sep. nates th<' two pc.dvs o| lire mountain, Xlawen/i, 
the io(’ky oni' using to 17,^70 ft , and Kilio, the ice- 
uipp('d one, ruing to i(),7.M> ft. 'TIk* iarefi<‘d atmo- 
sphere forced two oi lire party ami several n.ative 
(arriers to gi\e it|> tlu' a(teni[>t at altitiid<N varying 
from 16,000 ft. to i.S,5f»o ft. Idle |c>p was ronched only 
with clitraaihc on (Ins account. Many photographs 
w err* secLin d Mr, fiillman notes that a cotnparison of 
tire acliial « \lent of tlu- Ire with that irulicat<‘d on 
Dr. ^fe^et 's jtliotograpiis pioves a consul^ rahh* ‘'htink- 
age of the glailr'i's, esfieciallv on the soutli-cast, east, 
and north side of (he peak of Kiho. 

Ttii" following arr* among the leclute arrnngr merits 
at the R()\.d Institution before E.ister ’ — Prof. J. A. 
Ideining, six kctnies ad.iptrd to a juvenile auditory 
oil r lcclrie waxes and wii»d«‘ss t‘ lephony, heginning 
(Ml dduirsdt.y, Du'enilx'r 20 . On d'ucsdav afternoons, 
(oinmenciiig on janmuy 17 , there will lx* two lectures 
on " Plnuiologv' as \j)plied to Agiicnllnu*,” by Dr. 
\'. IP \ Mu-sh.dl; three Iw Piof. [{. H, ddirner 
on '‘Wariabli' Stam ” ; live hv Sir ,\i(hnr K'ilh on 
" Ant hi ('pologKMl Pud'hiiu of the Pnlish Kinfiiit 
Sei ii s P: K.u i.il Piohltuis In \si i and Australasia”, 
,aiui two bv Ik | W. Fvans on ” Pkii Ih , Moveimarts ” 
(hi I hursd.iN alhinoons Mi S« tc'n Gordon w^rll give 
two [ecturr-^ on "Mountain Hirds of Si'ofland and 
S< a Ihids ,nul S('.ds ” ; Sir N.ipir'i Sh.nv, two on 
"Droughts and I-'loods ' ’ ; Prof. .\. t r. Pra'kin, two 
on ' Duang- \mifiit and Modern P; Prof. H. 
Ma.\\\a 11 Petto\, (wo on " d he Menace.* of the Insect 
l^f '-t : Pile IPilaiue ot Pife in Relation tc> InserM Pest 
(’ontrol”; Dr. P (dnlniers Mitchell, two on “ddie 
(dnenia .is a Z(>ologleal Mefliod”; and l-Vof A. >P 
Hind, tw(\ on ‘I ancKcape Pachers ; New and Did.” 
Dn S.ilurdays lluie 111 be six lectutau h\ Sir Ernest 
Rutherford on "Radio-activity.” d he first Ftiday 
evening discouise will be giv'en on Jaminty ?o by 
Sir James Dewar on "Soap I*’ilms and Molecular 
I'orces.” Succeeding discourses will probablv be given 
by Viscount Hurnbam, Sir ft*ancis Younghusband, 
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Prof. W. D. Halliburton, Dr, R. S. Watson, Prut 

J. Joly, Dr. C. M. Wenyon, Prof. T. R. Merton, Dr 

A. P. Laurie, Prof. F. G. Donnan, Mr. A, B. W^lklev 
.md others. ‘ 

ddiK Rejxirt of the Committee on .Ancient Earth 
works and Fortified Eruilosures issued by the Con 
gross of Archcvological Societio.s for i()2o indicates tha 
the damage anticipated from military entrenchment* 
and other .aetiviiies during the war has not bcei 
serious. Attention is directed to the rapid destruction 
of the hill-fort at Penmaenmavvr by a quarrying com- 
pany, and it is pointed out that the Act (ontains iv. 
provision for (he [>aymcnt of comjx-ns.it ion to thr 
owners of any ancient monunu'nt who would sufler 
pecuniarily if it were taken ovc'r by the public. 
Bokorly Dvke, on the hordei s of P^orsetshire and 
Hampshire, is suffering greatly from the burrowing 
of rabbits, but It Is not clear that this constitutes the 
"neglect” whith would justify (he .Ancient Monu- 
ments Board in taking action fi’ir its preservation. 

TnFi seventh Scitaitific Report of die Invest jg.nions 
of the Imperial Canc< r Ri se.arih P'und, which has 
recentlv Ix'en issued, cannot he said to thiovv much 
further light on the jrroblein of ilu* caiisatiixi and pre- 
vx'ntion of malignant dis( as,-, althouglr its contents 
hnvo flinch seientifu' value and K'prcstnt a (xmsider- 
able volnnu i.f rescnich w.irl^ which ma\ be pre- 
liminary to more important l.iler results. Long- 
continued study of ti .ansplantable turnouts in the 
mouse and rat has shown that mnn\' <d thr charac- 
teristics ot these tumours are consequent on .slight 
biological difTtaence.s subsisting betw^een (he cells of 
(he organism in vvhicli The propag.d>lt* tumour arises, 
and the cells and fluids of thi' sucaa ssive hosts of tlu* 
same species in whidr it is growing. The minute and 
painstaking inv esfigations dt'lailed in diis report on 
the lundamcntal ph\ sir>lc>gicnl |M(K'essrs of normal 
and cam 0! oils (ells, although no completed, h.ive 
great \.ilu(‘. The .experiments by T)rs. Murray and 
W'uglom described in the rejxirt arc im[)oi taut ns 
throwing light on th<' nuan.s Ijv vvliich lancer can 
be at tifu'i.illy produced and on the I'ell changes occur- 
ring in the atbetc'd parts, ft niay be Iroped tli.at fon- 
linualion of this mvestig.nlon will throw new light on 
the origin ot c uuer nut art ihcaallv j)ic)duccd. 

Thf Departmc.nt of Public Health of the Ministry of 
the Interior (Egypt) have recently {.ubllshed an' in- 
structive repcarl hv Prof. W. H \Vilson on the nutri- 
tive value's of rations issued to ollicials and other public 
rmployees. Owing to the fact that a considerable 
proportion of the protein is supplied as vc'getable pro- 
tein, it was necessary to estimate its biological value* 
and to this end the author has utilised the results of 

K. 'Phonias, nlthcuigh, as he remarks, these can 
regarded as only approxirnnlHv curnx t. Prof Wilson 
bases his roncili''ions ns to the siiffieiency of a diet 
upon (he following considerations. He holds' that 
the daily intake of available animal protein should 
not be loss than 40 gtn., that the fat intake should 
not fall below 30 grn., and the gross Caloric* 
should vary from 2600 for sedentary to 3450 for 
nioderaUy or “hard” labour. It appears that several 
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of the Ministry of Education’s ratioi\ scales are defet- 
Ji\e, and all those of the Ministry of Wai . Resj)t'(l- 
in^ the litter he writes: ^^Presuinably the nun ate 
able to supply themselves from a canteen; llii'^, how- 
ever, can hardly account for ihs* low 1(\<1 of what 
is Slated to be the active service raiion " this hniu 
is defective to tlte extent of 543 Calories in r< sjx'cj i>| 
a\ai!able energy, 14 gnu on (he fat account and 5 5 gm. 
ot protein. 'I'hc following remaiL ol inter (s| ’ In 

F(-hruar\, die writer rr roinmended that, in \m-w 

of t!ie nnmfx'r of rr-lapscs and high niort.dlu Iroin 
pellagr.a among the patients at tlu' ’Ai>h.i',i\ .< AvCuni 
on a diet the protein biologu al value of whuh w.is 
405 (the diet being satisfaclotv in ollur n^puts), that 
this ■'hould be raised to t)0. The result h.is ronlinned 
tile (Ot reel ness of llie assumption uj^on whieh the 
suggestion was mad(', n vaa'v rt'inar kahlf^ diimmilion 
having talcen plan' in the incuh nee and niortaH(\ from 
pc'llagr.i.” 

d'lti. Pi oct eding'' of tie' South Loiulon I'inioniologK 1! 
and N aural nist(>iv S(.K'i''tv for D)*‘’o-ei lecord a 
succes'^ful V ear \ aelivilifs '1 lie lin.iiua s of (lu' ‘^oiielv 
arc 111 a lu'alllu (■ondition, owing j^aitlv to (he 
genei(»>,it\ ol friends and (o llu' fact th.ii llie nuinlui- 
^hi[> Im inci eased 1rom i(n to 1S4 ddir piev^ ut issu<' 
includ('^ liins' pajM'is of geiirr il intei(‘st (n mtonio- 
Icigist^ In Ins presich'uli.al .addi < ss Mr K. (i. Hl.ur 
gives an iriteiesting summ.trv of the more ('lemeiilarv 
facts concf'ining hibernalion in insects. Mt. (]. 
Frishv r(>nfi i1>utc s a short papM on (he hahiis ot 
the Ihdish Acnleal.a, and stuccds in n>mpMssiug a 
larga ainuuni oi iiifor mai inn within 1 small ("iiifsiss. 
Dr h' A. l)i\(\, in a f^rp'i enlithd "Soai.d I)i- 
ujot phi-'in, " ^llusl^ale^ his remarks with rettmut' to 
hiittcilVKs, in whnh the i>h( nonieiiou i', moic (vahiit 
as coloui di(feieiu(s than as {hveig(nn ol form. 

Thi report of tlu' director of (lie New \’omv' 
\quaiium for duo is a letoic! ol nsi'lnl work done 
and c<intlnue(l progn‘ss iintdo lo ibis < X( 1 ll< n( insiuu- 
rion d'he addiiion of a collt'taing boat to its eijuip- 
ment has mach' jiossihle a gieai nnpiovemeni in lie- 
exliibits, and imieascil fanlilir" for nnini.tining ain! 
adding to flu' collections Arrangcmeni ai'e alre.idv 
in hand for in< reasmg the number of t.uiK-. atiil lor 
enlarging several of the existing ones, 'liic total 
numbet of spctiesnn ('xhihli Ion now n*.tch('s hjj, r<»m- 
prising niamiiMls, teiilihcs, anijdiihia, fishes, and in-^ 
vertebrates d'he most iin j)<)rl .int of the oienl .iddi- 
tions ate speclnu'tis of the alligator g.ulisli and (wo 
female Californian s(M-lions. dlu' numhar of visitors 
during the vear re.Khcd almost (wo millions, and the 
value of llie instil ulion for ('ducal ion. d purposes ma\ 
be gauged bv Iho fa< L that nc.iilv <'ighc thousand s( boot 
cliikiren vd sited the aquarium with their t('achers. In 
addition to the work of inaitil.aining its own collec- 
tions, flu' .icjuarium also siqiplird tnoj-e ifi.ui (‘ighi 
liundrerl aniin.ds t(' ihirty-foui school aquaiia, and 
sent a number (d six'rimeus of laniulus in iIk' Zoo- 
logical S(x:iety of 13 <'rlin, about half of which arrived 
in health) condition. 

Thk Report of the Geological Survey Board and of 
the Director for 192a (1921, price i.s.) shows the re- 
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nuarkable pnvgies^ made hv this ruilional sendee under 
tlie c.uo of the Defiailnu iu ot Scientific and lndu>- 
tri.rl Kt-'(Mt<h 1 hough llu' ttlirrineiu ot Sir Aubicv 
■Snalnn .itxl ol .Mr tr \\ 1 . unphigh will he keeiilv 

t(If, th( stiff, iituh i lilt din'itoishlp >»( Dr j. S. 
Fh'lt, h.is hop'll slK nglheiifd hv llu' olihlion of tw«> 
disii'(| gtoltigisls, si\ gmlogisi-.. md Ihn'C other 
o!li( lals I he imptu l.uu e (d .1 levisuin id llu' niajifdng 
of llu (.o.dtu Ills, and llu' rent Will .uicnis'n given to 
d< pMsiiv t>| niiiui.ilstd (CoiuniiK vahu, ui ti'sponsihle 
hu Ihi^ saii^j.u t(>t V (it Vflojxnt lit, wlmh w.is for - 
tun.Utlv s( ( ured luhtit llu- < hums (d t \0 iii.d ti.ldc 
.uitl ini'-in.il imompltiv meni his mic so p uii tiillv uigt'iu 
in ih.' piexaiil \«.u \ s<.i,nii{|( lu.mih with (lie 

(ladilioils ot (hf < .et>logi( al Sm \ m ol (.ii.U Jhd.uil 
dies imu h to justilv d^i'If .rtiiung ediu.tiid pi oducd 
whiilui llu'v I'wn ihf land oi iml hiiie.tlh its sui- 
1.1,, Mil* <ig(* h.(s goiif hv wlun William Smith had 
to <lii<'(( attention to (lie .a 1 1 .u livMis .iiui .idvanlagi's 
ot gt'ologv hv ifinuKuig ih.a “ till* veiith foi io'^sil 
I ni.iv hf tonsidcD’d .a h .as( .i-, i ilton.il as the pur'^uil 
I oi .1 h.aif.” 

d'ln. liiitlsh Associ.iiuai has is'..ueil flia Iwenlieth i‘e- 
p(iit of Its ('omimllie till PhologI iphs id (uological 
Inltr. st Pud. S n kevnolds, td the I'mveisitv ol 
tBrisloI, .IS scdet.uv td lh<' loimnifUt . is plad to n k'ivi 
unmoni'led (0])U''> .uu pliotogi ipld iiMiolnig noie- 
w'oi 1 1 1 V SI c t ii »i 1 or < \ posu res, oi 1 1 i h 1 a 1 , a ' n g the 1 c 1 . 1 - 
lions of g.ologit'd siiuihiia to s( t m t \ m the Hiilish 
I 1 sh s, and the pr iid s so s^'iil .11 <■ 1 • g.e h 1 < d and pr< set V< d 
' fni* M hit llie al Iha Midcuiu of Pl.ulual (ieologv, 
7S )(imvn SIikI, Foiidmi 'llie iiujii i'm w lui d* ■ 
siias .( ('('pv loi his own Usi is fileiicd (o (lie aulll"! 
of the plu.UnMaph 'I lu Idl at u bed (n ihe twentieth 
npoil iiuludes.i hiii'a s«-i il's (d h 1 1 f phae and (juaTlei- 
pi. lie puUue- Imm ( 1 h au <‘st ei shi i e hv I’l'd ICviudds, 
niainl', ilhist 1 at init the f.muais ( .iihomhious s.sjUciu « 
in the Avon g"t ge, and hutvdivi h dl jilala \ iew's of 
ghui.ai deposits i'v Std'loik hv th.d laen wotlor, tlu' 
lat«’ W’ leionic ll.uiisoii Mr } kill hie conirilaites 
.( seiies dhisiraling (hi < K.aon due to .1 < haid huisl m 
Ahejil-umshiK' in iS(M It i- mta h (m lu' desired 
Ih d funds vcnild allow of the i.mc v itli stuli lists 
of small phufographu i epo Mu. I loiw fiom the ngis- 
(lied view., I>ul this would, ol .oursi, h. impossihla 
a llu- f)|ean( lime ( ,( oloi'i''! s lU'ai loniloig at any 
i.Ue, h.ivr the' adv, ml U'.e of (on-uhing a v*r> valu- 
aljh- s(ii(s of Hn-ids 111 in imlilurioii whieli has 
.ilw.ivs be. 11 .1 luii'fau of sd.nlit'u mfoiiiMtion. 

'Inc r.iinlall of South, tn khod. sla is tlie sulij.'Ct of 
,1 ( onnuiinie.d ion hv Mr \. II W dlls, npiiiiled ftom 
(he Sonlh '\ftuun l\ath^oay^ mid Hat bouts .Ucig.cme, 
S<-pttmiher, Ko'i V uiap gives tin- s< .ison.'d, or 
.iniuuil, rainfall for s.vetal disiiuts, ohl.uiud fioiu 

(lie av.i.ige of .dl ohs. rv.Uioii '-I.ai-uix in (.all .lis- 

tri('t, for llu‘ ju'riod of si\ u.ais ( dding June Vu 
igK)- The ralris fall geiiei.ailv Ix'l w . . n < )rloh(M of 
one year and \ptil of the following v<ar 'lliet.' are 
V rainfiill oftservalu.ri smiiotis m the I'ountiv, all 
with volurdatv observers, although, as it is pointed 
out, Rhodesia has been onlv thiity years under wlilte 
occupation. M^^honaland, with an ar/ta of n4,o(jo 
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^qiMt'c ifiiks, is inlo sixftMn dislriHs 

.'iiid h.'is ic;t c»hs(r\ni)4 Nhit.ibrlcl.iiul, with 

.111 ,ir<M (jf ^qLl.lt^ miles, is divided mfo lliirteen 

r.iiiif.ill (listiiits with .1 tot.d of SS t ihservinj^. st.it Kins. 

1 lie :j\<r-i^;e si.isun.d, nj .mnii.d, j.imf.dl, eiidinj^ 
liiiie, for lli< wiioli* of Southern l\iio(l*si.i is in., 

lli.il for M.tslion.'d.md 07 m., nnd f<»r M.at.il)(d<*- | 
l.tiicl in. '1 lu' luaviei r.iinf.dl in M asfionaland is 

.uiountcd for bv its Ik m^ < losr-r to (he s^m coast, 

wIiCK' it lias more favour, ihle opjioi t iiriil v of (atihinj.^ 
the [irecipii.iiion from llio moisture-laden wind', whuh 
blow from the ( .'isl w ,ird. 'I he .ivtu.qK' .miotints of 
i.iin for tin* scvei.d dislie iMven in th<‘ m.ip <lo not 
.Ipfieai \ei\ diveiqent', hut the f.dls in (he srwcral 
se.isons ar(‘ said to he sianelimcs dillcionl. 

In' \o i; of till f ieophv '!< .d Memoirs of (he 
M eti'oi olopii il <)lli(e Dr. (dini dl''< us-.es “ Simul' 
t iiieoiis \'ilui'. of M, limnetic Diahn.ilion .i( DilteiMit 
Ih itisli it lolls ” ()( lereiit \(‘ais (in' M< l( 01 oIook .d 

< )(lic'' h.is issued two-houilv I'.idiiqfs o( ih<' lUij^netu 

<iMhii, 1(1011 it K< \v, \\hi(h .lie ptihhslK'd duni)}4 di» 

t nsiiiii;.^ \v M k (01 till heru'lit of milling < iikmi'i t s ,ind 
"Uivivors. I he (-juistion his ,u isi n .is (o hnv\ (.u 

till values and i h,mk< s lliiis leroidcd .ire .ippla.ihle 
.1' si.iiid.uds It dislaiil sl.atious in (he Rritish Isles 
Jn oldit (o ihiow iieht 'll the suh|e((, Dr ( hr* e h.is 
inadi ,a l.iii’e numlM 1 of di l.uh d < oinp.ii isons hitvvien 
till d.idv imppiitii th.inqts .it Kiu. h'llmoudi. h'sk- 
<l.deinuii, .ind Stoiivhuist. It ap|H.us ihit (he 11 la l‘u- 
I II moviiiuuts III (hihn.dion nroidid .it ,inv I v\ o 
Ih itish si, I (ions show .'I Ill 1 ,ij siiiiil 11 i(\ , .ind i • r t nn 
'll r.d i( 1 itiondiips (,| ,1 uo( \,,v d. (mile kind .iie 
jouiid hetwiiii III'- v.ui.itious at iIm dilleient oi>siiv,i- 
'''it'''- Ihiri .III, lioW'Vi'i, (lilhieiuis whuh .in of 

' wIhm.' uMin.uv 111 suivt\iiu‘ is n(|uued 
<“ within 10' ol ,111. in ,in\ (.is<, suivivors’ ohsrav 1 
lions l.ikiii duimq .1 tliiK' of shoii-period oscdldioiis, 
Us indu.it'd h\ leleniiie to ohsei\,i(orv leiord', 
'll' >uld he j ( pi it. (1 t 

In the .\o\,uiIhi issue o| (lu‘ Dutch piiiodu'.d, 

N <( / a a r , Mi I , \\ 1 1 dt 1 v , of Di I ft , di sc i dies an in- 

stiumenl, the ‘opl.iphe,'’ intend, d to . nuhle blind 
j'l I oins W ho ( .illilol Use iheoptnphoili (owllio to (hell 

"<»l haviiio .1)1 < .11 lor inusit.tl dilhiinusk to ri id 

vommon piint.'l niatl'i hv /(( 7 //;p’ hive sd. mum 
< elN .lie mount' 1 1 "ii ,1 su e< n, .uid the eiil.u qed imapje 
^ d t h< le I ( I 1 to he 1 ('.id s hdi s .wet the cells, Ivac h 
vidl IS lotini’. lid with a nlav .iiul .1 h.ittciv So lone 
i'' (he (»!i Is iHumm.iti ' 1 . (he .um.ilure is dr.iwn t.o 
wards the . Ic ' I o'lu.ipuet , .md .i coiil.ut is open .\s 

soon as (he i.-ll, or pail id it. is daik.iu'.l hv’ .1 p.ul 
ot the (I'l.uk) nil ipt cd a l.'ttii, th.' m.idnet h ts e,, 
(he .inn. dure, and ihi' (cui.iit is < losccf 'Ibis con- 

la. t sliuls tile se> "iid.irv of .1 small lUiluetion-eoil, in 
the ludnian of which .in mleiiupicd curienf is c'ir- 
cuialmd. ho\ tec liver is .onuetli'd with (he 

se(c>nd.irv; so lonj^ as tins snondarv is shut hv the 
relay th** chaphrapm viln.des 'hln* tfps of the live 
fmpiers of, s.iv, the iidlu h.uul arc* touchincf likhtlv oti 
(he diaphraj:’ms of five rer<i\eis The eomhlnations 
of (h(‘ vihr.itions of (hose five telephones play the 
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same role as the live tones- of the optophone. I he 
diajrhi.iauK are not (ircul.ii; part of Ihi'm has be. n 
cut olf, as the iisu.il diaphf of a sin, all icceivi^ 
floes iK)( sultiLientIv strong vibrations, h'o: 

further pariicul.irs and illustrations refeiento slmuld 
he rn.id.* (o (he Dutcli periodical 

A .M'.w’ liqlit alloy he.'uin;.! tlu* nanu* of “ Silumin 
!ms been filac. d on the m.ukel in (jeimaiiv. Accoid- 
m^ tf'i tin* Zetl'^chrijt c/c.v I crc/mw tiruhilirr In 
i^eturttri' cd Wivemher 5, this .dlov , whnh vv.is e\ho 
hitc'd .d the rei c-nt iiiotot shovv m ihalm, (ontaim 
iq pet cent, silicon and (he n in iiiulei is aluminium 
It has a sjK'i die orivity of a 5 On;, r c, 10 per ciid 
Iov\f‘|- thin the usual allovs of .diimmium aopi.i 1 
/iin*. lie* leii'ile slicnath i^ 1^7 tons [xa in , 

wliii h is 2^ 30 per lent, hiplier th.iii tli.d of (he 
alloVs iiu'iUioiied, vviidc* (he elongation lo p< 1 

(cnt ) I' doiihh* ih.d of the common ahovs 1 he 

tc-ii'de sticnpitli df'fieas. s slowly wdh in' in 1. in- 
pctMliir. .\t room If mpei duie. silumin h.as .i 
haidiU's tipiin fd (ki kp p. t mm tom p' t 

scj. Ill ) with .1 lt> id ol yoo kij .md .1 lo inin ImII, 
ami .d ps'f Lk cce kq p* i sq mm (12 b 157 ton' 
pea sep in.) It ti imuii' impitvious to s.dui.itfd 
'(.am, while (hhiie ( -S > niii’i ai id, and even 

iK.meidi d.*(l .11 I'l d" 11"! .tii.it k d .IS much as they do 
jcuie aluminium In ilu pus. me of fdher atais .ind 
alk.dies, it heh.iv* s nuieii ill.* s irne ,is pure aluminium 
1 h.' (h. tm il I niidm tiv itv of siluimn is to (hat of pun* 
aluminium as .y y 7, while the th(*rmal expainion 
<o.*lticient IS o.s^. lakmo tint of pute .alundmiuin as 1 
Sriumin is produi.d hv lomhuiind thi* two ( on- 
slituent', with c.rt.iin addiiioiis, hut it (an also hi* 
rn.mul.icl un fl c lei tiolv li. allv m tie* same way as pure 
alumuuum After manuf.ii t uia* it n n'fined hv 
appropi i<de lie.drnent 

A rvpFii read hv* Dr j.irnes \\ I'lench hf'fotf* tlu* 
(Aptical Sof lely on November lo ronhiincfl data iis 
latin^ t<i the inter oiular disi.inti* of .pin inflividiuds 
tested I'Or men over eidht.in years of <ipe the 
average intei'oiuiar dist.ancc refolded w.is (>3 mm- ; 
the sni.allc'st value was 50 rnin , and thi* l.upest 72 nun. 
h'or women tlu* mean value w.is t.r mm , t e 2 mm. 
les' th.m the avc-rapf* mtei ' x ul.i r disi.uue .d tlie men. 
The smallest sc'p.ar.iti'in te.ookd was mm , 2 rnm 
sm.dler (h.in the sm.dlcst male vahu*. '1 lie maximum 
.s.'().ai afion w.is <75 mim, r.c. 4 3 mm. sniallfr 
than tfie highest male' value hor adults (d both S(*xes 
the average inlenx ukir distance w.is b2 mm. After 
sevent<*('n ve.irs of .ipe (here does not sf*i*m lo be any 
definite chanj^e in the averao^ lnl.*rfxular dntanie cd 
male adults. At fifteen the av(*rapc w.as found to be 
51)6 rnm., and at sixtcf*n, 014 mm I'rom theso 
me.isurenu-nts it is seen tliat binocular instiuments 
adjustable between the limits of 56 mm and 72 mm. 
would suit most users Prismatic binoculars are 
usually made adjustable between (he limits of 57 atul 
70 mm This higher limit of ;o only excludes about 
i per cent of the total number of indivi.luals tested. 
The low’er limit of 57 excludes a lari^er proportion, 

I namely i] per rent., the total (‘xcluded by these ex- 
treme limits being, therefore, only about 1} per cent. 
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It v^ould not sceni desirable to prejudice the design of 
a prismatic binocular by attempting to suit this small 
proportion of estreme cast 

\ rvi’CK on St a co'^naliK" nul ios^ ol hfi . i(,nl h\ 
S)i \Vl->UoM S. Mil'll luj.iio i 1 h \oiilii’a->! ( o.ivl 
jostilutK-tn ol IMignui'is .oui S!u] ibtiililn s on \(,\iio- 
lu'i- 4, gi\i'' a ’^n'y in(< II sling .tn.iI\'>iN loi lii. piiiml 
mI iv\ tnl\-lhu c MMis imnii diatoK |)i*tidiiig (he w o 
( iSi|<) ('(Ml I’lom till' 1 1 suits o| this an il\ as. w bi< h 

,iii div[)la\ 0(1 liolh in t ibidai aial gi ijih Imin. it 

a[>pcais that llio tliiiur ol losx ,.i [ifu ,>| passing, r 
b\ iia^'Mi nt maiinc aiilduil ts abi>n( (t,ij pit ( 1 nt 
hnilh''!, if it Win pos^ildu to attain ibsoluto pi t - 
fittlrui in the ship liiisolf, tlicii thi nduition iti 
l-isN 111 p ixsi ngi 1 lilr wovild ainoijni to at pi i nnlhon 
p ''■vciigi 1 s c tiMid pt 1 aiinuin II, ho\\(\(i, thr 
lo( hii'ii ol (..(sualtx' and the lai that t((hiin d 
xi) I p 1 11(1 niacli I I'l 'I \ 1 1 g.nla [ ion mm it pi o\ id' ig i ms| 
'-ii mdiipds and (riiiin luisi 1 [! mi ous inh, ju' 
(..inidind, it would ho possihii n. ndnio lovsnl lijo 
lo 40 pel million ])( t aimiin) 1 akmg Ilio whole 
l'Ainl\ ihii(-\tai piiiod, ihi iiumhi 1 of di aths of 
pnAiigus at SI a liom dm is neaih foyi times 
iliL immtM 1 aiising liom inatim aicidMils. d lu' 
avii ige (Ualh-i ili lioiii all laims !oi lMini]>i an s, ,1- 
111' II 'iigngid m ton ign ttadi' m I'ntish \essils e- 
dooin |o |)i r Ihoiisund, ami ihe m i upat mii il 1 isL n 
alioul ’o pi I Ihoinand Ihe i to imdi 1 gi oimd 


> 

W'oi Ivors in Hums \\ .duMit 17 j>oi thousand in 

uihh and a\(iagtd 14 pm thousarid lioni iSuo n^io 

Mw I). !-. I'm S\1IM1, ot (.eiudle liul (Mills ( 'ol- 

h go, has. hi, mil, 1 pn'ii.i tn thi Inm oi M, ssi s 

I'l w\ I s ai 111 1 >1 >\\ I s, i took I 1 k I s , ( , I ) I hi id go, w !i ii h 

W ill 1 oiUu'Ue (d hi , ,il 1 !I <1 I'll limi' I I lie pn SI lit title 
1 I n 1 ( 1 1 si I at alogm ( \ o i j, , ) i ,( ^ , com! h n ul honlv s 
issiH d h\ Ml SSI s 1 )u! m am! ( o , I nl , , | ,M 11 gaiol 

W . I . goes palliiidiis nt iipw iidx ol tOoo 

woiksnu boim\. ji'ssil pkmls, aid n'M«nliiiio, main 
h'l im I l\ ihi piopi I tv 'll the laii i’l of rii. \ m 

I 1' gli' m, Till 1 li' I si sleadd hi Um'IiiI to 

hbi III ms md nil ms \\ , mCu, ih.U, 111 iddilii>n to 
(he Ion going. \li,ms 1 )ul m ai 1 olh 1 mg fm sak 

nianv lulogi.iph kilim id iiniinnl im n o| ‘-iiiiui 
nilkvi'd h\ till I iti 1 )i II, m\' Woodwaid and rnij 
Id 11 pi I I 1 1 '111 s 

"'^ 1 1 " sivs II 1\ I 1 w I s \ \ ( I ( ( ) , 1 1 1 m I ( low ei 
'oinii \\ ( I, 1m\i nni pnhlishi il 1 h'Ul iHnslialid 
mioimi ol di' I -I ihh hiiii lit md pi,'g.Mss iH llun 

siMhlv siv.ii \( im' (iSi) I'i'i) W 01 L ,is iiiiihial and 
sii'iililii pnhiishi I - ami hooivsilkts I hough Iho 
paiiiphk ( nliis pnlunlailv lo ihi iiu ilu d a'-piits ol 
till husiiu ss md lie liiliim il ami siuniihi sidos ol 

till hook^iliing ami lihiam (kpailimiits m ii'hind 

to onlv hie t 1 \, Im in iiiv \i n s hook on ill kinds ol 

1 nan n I aU nn s 1 lav ( M >im w 1 1 h m I hi -top, ol I In linn's 

e 1 1 \ it II ^ 


Our Astronomical Column. 


I'lKi i:\fis Ml \\ 1 Itinnmg wiilis “On 

^11 mi 1 \ , I )i t M nhi'i I , a lai gt lin hall w as ohsi i \ 1 <1 hv 
Mi. 1 . II. ('olhnson fn>in lps'>i,h .it loh imn pm 

i’ Was (simiatod to 111 ->(V'r,d (iniis hiiglilii (hm 

\onus, and its path was hoin cSS » (<7 to ’71^1^1 . 

a nion d svvdiK, and k ft .a silviv siimik .ik'iig its 

Highl 

\ 1 U'g( and \ M \ In ilhani im ti m w .is \ e u , <1 ft mii 
i '-ikiniim ,md 'illei ]>!i((s mi \\ • dm sda\ . |)ii(m- 
b' r 7, ,it () p) ji in It dlLinnn i(( d tlie slvv with .1 
'in>ng glue, .md 111, m\ p* i son mistook 11 foi h.dl 

lightning I’v.et p.ii ( e iil.n s ,,( iho p,,lh ol il'is iih|i i 1 
h.ivc not vet (I line to Immi 

‘ Oliserv ,'U loim id (he (iimmid meh 01 showm w < le 
coniinencid Ironi I'listol mi tie mmnmn ol I^tiiin 

I'M' 10 at ,d M ml \ .1 in In one ] emi 's w nc h si \ n . n 

ineleom w 1 le n un ded, <>1 w iii( li < iglit hi longed (o the 
rieininid Mn nn. llm t.idian! point hmug wll ik tm< d 
nt lo.Sf nj.y’ ihiglit nieiiois win 1 11 .ti ^ \ md 
" a in , 1m( lie s, lielonged to olhi i -ho\v< 1 - “ 

(hisi K\ 1 irs’ 1 1 )K , iin’ ’ (Bkiiimi \sim>- 

NOMK'vr .Xssni M 1 io\ ) \\ la n it le rrmic Imovvii ih.il 
(he 'M ompainon to fin ( )hs, 1 v .iioi \ ’’ was being di-- 
toniliuied. tin Ihitish \s( rononm al \ss, ,1 i.u ii ,n d< 

( id'd to fill the g.ip, inliusling the w m k" to the ('oni- 
fmling Si I (ion, ,>f whiih Mi. L j (h'lmie m diteiim 
Ihe Ifandhoolv ii.is just heeii issued U llii pM< i (|o 
non-inninh( I s) of cv Its rdin is m>r td-« snpuseik, 
hut lo suppk im nt, (hi im ,,| ih'- \m///ia/ l//m/;m, 

veiv litllc spat e Im ing given to inatti i ront.nined tla le 
rile conditions of visihihiv rtf thr [>i im m In thr> 
difhirmf months nn' r^NhiliiUni graplm d!v in ,t di m 
ginin. Phenomeim of S.iturri’s safidliles nn- givnn, 
h.nving been computed hv Major I.cviii. 

Other Milijccts included are [vcriorhi conn fs, varinhk* 
NO. 2720, VOL. I08I 


-Ills (lie (pie nil in, ol \igoI is ( Ol n I I' d hv n ‘ • iii 

ohsi I \ u mil -), d mi hie - 1 it -. ol vv Im h t st i a s of list 

oh|iils 1, givMi, gi.idu.dfd hti .ipiilun- lioiii i in 
to III m., im n 01 s, m i iilt.itioiis, i (i 

I le 1 1 I n dso di s( 1 1 p( I V e not I s on 1 ,1 tji i l - of sfircin 1 

inl< n‘M III the s|( II ir lie.ivi'iis. .nul » \li imve lahles ot 
» 1 * im Ills ,m<l loiisi.mts In shoif. ihe Inmdhoolc 

pi omisi s loh, ot gn il III ill! V to ohst I VI I s of almost 

1 V , l V ( I iss • 

I ’1 K' I I K’K \ I K 1 m 1 II S M 1 Iv “ 's l\ I \ C S I >1 ( i . K 

( loldshi , ,ugl 1 (Idnl 1 I Ills , \. \m| > , ■) e\ mum s 

lie ])M I in b.it loiis o| the img jt.niek piodmed bv 
Sainin''- siiilhim lli mgkils tin oh! ili in ss ot 
Saluin and lie mutni! .elmns ol lie 1 mg piitiik-, 
.md (leii Imd. hoiiiel lie's o| tie /oia s ol mst.ihihlv 
piodie'd hv lie sipn.iii - 1(1 Ihti s j hi .etiftn ol 
M im.is Is pt I dm 1 1 III ml , ov mg n » its le n 1 e s , le' Imd 
(h.ii II -hoidd pio'hei ,i division timii i nhin Mji)" to 
1 7 ^ } " ( hela X < litre d |s( mi i , 1 n no S 1 1 m n ‘s i 1 1 it n ) , tie 

hgnn s ngn I mg ixatlv with tie . <k'es nl ilu gn .it 

( is-iiii divisimi It slatiild .dso [tiodmi 1 ik.ii.iie, 
tnmi t .idms *0 to Us on 11 m hit . ila e Inn! (mU 1 
' dm rd lie ting is al '00'' I tmia -hoold in ndm , ' 

( k .11 lie e fnun itiii n's vm f a , to g , , ih- ai (nal 
mie |- I dgi ol 111. II .'p. I mg i ^ nl m S g' I oa i II 
n pni (i d I 1)1 M k I) iml lelw'tn img 11 aiai llir i if p, 

1 mg, vvlmh lie anthoi asetihes to |la alino nl l\lea 

]t is show 11 ihif (he dissip.afiv, mlion m e.nt h i asi' is 

most ( Iff , liv I m lie- ontii poitionofiie nnsi.dtk /oni 
'1 le niillioi thus r \pkuns ihi I nlnn' ol d tl m to riivsi 
|).ile Ihe vv liok rf (la- bt ighi imgs, w Im !i he in lit \\\\ 
/one r,f (1, ii.nnce (extending lioni (he pi met in r.uhos 
but in (hr* jxmlion w le-n* tie' disvipitive .elion 
is weaki'sf. d'hc .nulboi loru juries, liowtvii, tli.ii tin- 
action will fventn.nllv dissipate (he wleale img, 
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The Mound-builders of Dunstable. 


A 1 a cjf tha Anl Insti- 

^ UKc, h( 1<1 (*n l)i \\^ j) R 

prtsitlMif, jii llia (li.nr, I’lof (i P'.Hit)! Sniilli 
( i|ii, (jliv ( II It' i(! 1 j) iprr on ‘ I he Momul 

l>(ll!f!fr-i ot |)iins!,iM'‘ ’’ \('it <!» -( r ilnn;^ the irv,ulK 

o( < \( .t\ ai j( Ji 1 s nil olio t.f liu Tivi- KiiolU on l)iin- 
vt.ibln Downs, in wliiDi ilm min. mis t.f llnon ( rnni.ih'd 
nodms wnii' mo M til, jtiob.ibly m iho fkon/n rhc 
miliois (lirictid .illMiiiun li> llu .is^k lat iitn of ihn 
tumuli with ( u 1 1 1 \ . 1 1 |(^i 1 Oiouis, liuls, and :nu innt 
Mtaij*,, ant] suLnusi.d ili,u ilm pit^fUioof Huu ^uilaMo 

fot inipIriru'Ml ni.iknu; wa^ (li« .lfOMnmin;4 i atisn of 
iht srlflnrimiit -d 1 h. [H.pf, vJio huiil tin huts and 
niatlo flm < ult i\ al loii ttiiaits lai ihn Dunstald<‘ 
Do\ons. ( iic ( )n\i!p. 11(1 o| ilu‘ main loadwavs at 
(his spot 1. iKi, a, (Vj>| until h\ ilu iiansj)Oif of 

llu most \ llu il)I( ((oiioinit jutvdiKt (il flit \tolii!ii(' 
und t \{'u al-o ni iht' Ihon/i ipu lo pi u . s wlimt 
'■nth n 1 a t » 1 1 1 1 ( I u Id n ol I lu 1 th I n ncd lou ill v At t on- 
fi'Mi w K (lilt (.(id lo ilu' '*1 disti ihut it til of 

n: 1 1 1 \ a Pa ill I ( 1 1 a ( a s 1 il I > 1 1 1 . u n , and I lu 1 r 1 1 m 1 1 1 \ al>l<' 
I Kioii ui s, > in in\ plai ( s with llu < d^u of llu* 
<-tiidlv; and llin .ilonipl was mailt' tti lorn'iain tiu'su 
facts with thi' o! is( r\ a( ions of Mr W’ | as to 

iho I ausal I ('! Il lousliip ht'lwttii (ha di'U 1 ihul uiii ol itu' 
iiu puhihu' moiumu nts of W'dtshii. , cO , and tiu' thnt- 
Iti'uiiiu* rdiU‘ of liu' same < lialk /oni> fmtlicr south 

I lu‘ [)h‘a was mada f 1 (he lulli 1 m\ csl lUji n,,-j (,f ih<* 

mlalionship cMsimd aiu uni moiumu'iits and 

I’cnloplj ,,1 foinu'dious lliat piothuid suhslaiut's \alucd 
In man in nuii'iii times, and also f^r the in\es,tiua- 
tioiT of (he tdttls of the .idmixluit' ol (ultuo's r«‘> 
\cal('d In the louiul h.uiows in dilleont paitsof tlu' 
< c unt t \ 

llu* disi ussion width followed (he it'adink of the 
paper <leall mainl\ with (he c|Uesiion tif litime tnilli- 
\arion, 1 !,(' lulhois in tlu* (oursc of tlu-ir papt r had 
supj^f’sfed (h.if dll' tmpliwiiun! of (triat't' iul(i\atu»n 
on this site W.I-, dun lo a ionsir\ati\e mslnut whuh 
t f lU t i n ut d ( o t m plo\ a I r id 1 ! ioiia 1 s\ sO m of null i \ at ion , 
oil'unatme aUrwheia, .aid no( not i ssil atrd l>v tho 
londitlous of the pltst'in si!(' Nil Pt'ake, hown\er, 
''Ukdesfed (hat Oitaie (uI(i\.ilion was a nalina! ton- 
•si ijiieiu e td jtlou'dun^ tti hot ind on the sidr of a hill ; 
( hese opt rat toll s, in 1 out sc i d ^ t ai s, w ( mid he lionnd to 
pitttiiKe Itii.iits siu 11 as ihost' known on (he Downs 
as ■ six phi ids’ s(cps " ( ol llotkon, oil (he ollx't 

II md. poiiiittl mil (hit in \ssnn, also an atea m 
!i u II uu'd d It I HI nu Humu 11 ! s . i ( ui 1 ( d. tt rra< <» t nil i\ .1- 

lion ^^as piailisid l)\ lilt' Aa'pi'.. and ihe ItMiares. so 
fu fioin h( uip ih.c icsuh ot iht' nu ilunl (d i ull i\ aiiivn. 


ut're huilt up of set put pose w lu n kind was broiml 
under «. ult leat ion Mr ‘ .Mihs also slated that t! 
Serna Nadas, wfun urded 1,3 dx^ atlministi ation ; 
loliow (he ti-rime s\^itm. had siattil ihat lh<-\ W(’ 

un.ihle to do so, as theu did uot know^ the satriliii 
for Lerraie eulll\ation. \1/ Sironp ^.nd (hat in Ciiiii 
leitaet' (iilin.tlion had h< en hioLipht ahoui hi, clima' 

( haiipi's ()\'.md to (h'fo! t'siai ion lli<' (limato ha 
(haneid. and it luul lx < n luiissaix to intiuduie U'l 
rue.. With shale n'l.iinim; Nsalis 

Mr Ikake, in ihe eoiiise of his 1. marks, also dea.‘ 
with Ihe question of tlu‘ o ath, wliuli nu t t at or Ue.tt^ 
Duiisi.ihk . Hepomtidout (h.ti ilu' hknuld Wav lo' 
lowed fh(‘ juiuiutn of llu i halk .iiul the 141 
and sudd'‘'''l<‘d (hat while its (.oinsc was (|('tcnniiU‘.! 
hv the position of the spiiiids winch wer«' fc>imd .n 

that imulion, (he tourse of Watlmp Siinf was de|e»- 
mined in [atreh u, oat apiui a] eondit ions, ami depended 
uf>on the position of the Dmist.ibU gap. d'he siti 
of the Dimsj.ihie seldenunl hid been d< ti rfnint'd f>\ 
tJir itiads latliii than 7‘/i r I'c/.oi As rtgaids tlu 
origin (if meg.ilithic hmldmgs. Iu' had lu'gmi to think 
we must look lutthei < asi dim lCg\p(, ptosihh in tlu 
I’ersi.in (mlf \ note uteiitiv puhlislu'd la Pod 
Sa\((' III Um; sluiwed (hat the pi ople of Aklvail were 
inteiesK'd m a (in-l.md .tl .t \<i\ i ai Iv date It w.is 
possihlf*, then'foo'. ih.n the nug.diihir p<'opI(' wme 
not Aimenoids 'ihe st'ioiul sin am of tiro.ul-lu'.'ided 
invaders of this (ountiv weo' du- pt-aktu-folk',” th<‘ 
tentre of disi i ihiit ion of whosi* iidtuie .ippt'aicd to he 
Roliemia, or pos'-ihh' Soudu rn Piissia, hut it showed 
no trace ol .Tduan intluenM fie did iioi K'gard tiu' 
.mlhors’ ( 01 M'l.if ion of i halk' .md nu'gahlhs .is t on- 
vinring if tlu' tlistrihmlon in this ('ounin wcie l.iken 
as a whoix Mr (h.iwfoial luul suggesttd .1 more 
reasonable exphanadon ol farl\ st'ldenunt m pointing 
out that it depeiuh'd upon die disi iihudou ot gi.assland 
.md ft'iesf aiea ('bulk .'uul limesfuoe g.oe giassland 
.ao'us, and wue. duiafoou die (uiliest to he jieople<l 
Ml ( kit fit ( poi n I ed out dial I he s| 1 me i i 1 1 |i s of Dei b \ - 
shire did not coinplv widi roiidilions suggesO'd h\ the 
aiidiors 

J'^tof. Kiliot Smith leplii'il hrie(l\ to Ids (lidcs Tic 
maintaintal th.n tlu' fiosiimn of the omds was deti'r- 
mini'd hv the o(<uiienre <>f <?mfa/»/c fhut. which w.'is 
not found at am .md (wci\ point, he failed to under- 
stand how <1 or ople sui h .as du' Id.mnti s, who used 
htiik and built no nu g.alidiit nioiiuiiunfs, lonid liave 
belli responsihk' lot' the didusion of the megalith; and 
pointed (lut di.it du' Derh\shij( s(one lindes were 
asso( i.ited with (Oppi r 


Norwegian Meteorology. 


tl) A PI Id !( \ll(^\ iniiiled \« (Ih'X mk'ttagi'l- 
* ^ s, I 1 \oip(,'' kimiiK Miiued fiom (he 
Noiwei^i.m M ( 1 1 00 li c' Il (I liisiiioo. (.oiitams mfoima- 
I ion 1 eku n e lo pia I I [111 .11 ion at ahoui li\t huudn d \or- 
w ('giaii si.pici)' o\ I I pi I lolls if tiooi 10 !<) ^o V(‘ais 
indmg toi:^ llu i.mk . giM uu'.m .md r vtreiiu 

moathlv .md aimu.il \ ihu s. a wt'll as li ('qiu iu k's 
of (Hautieiui ot d'e \ II lous i\ pes of pteeijiita- 
nou. while die (h.iris six w the geogtaphlial 
distrihutiou ol snme of die t.ahul lied ek ments. 

It Wll he sei 11 ih.U (he d.n s oil wliuh pre- 

(ipit.ition of I lo mm m moie is me. mured have a 
tM'queiK’v ot fioiu 50 to (Ml per ('('111. (pi r .annum) in 
the wesiein ('oastal legions, falliopi to .TO'-4o p(T 
I ent ill the more e.isterlv dift^ricts ( f the south and i 
inland districts of the north. Great vartabiUty occurs, 1 
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howa'vir, om'i conipai .iI i\ * 1\ i]| me. is, \\ lu-ri'as 

Osl.md (Ik'Tgi n) u'jx'its 1 mm.^titpM. moic on an .ivcr- 
.ige of 107 (i.i\s ill the \e.ii, [’fsiad, whuh is also in 
SoLitli Norw.u i»iit funher east, oaoids diis amount 
on onlv 5 \ d.i\ s 

'Flu introduction to " \c<iimnakttageNcr i Norge 
Is d<‘vot(Hl mamlv to a discussion of wind screens for 
i.un g.mgts khe lesuhs of exjiei iments show .a gcuetal 
in« rease in du' .miouiit of pret'ipil.iilon uiea'^nred when 
screens aie in use', « sjamialK in w Inlet 

{ 2 ) “ Om \ eii og \ ind 1 1 1 oiullijc m ” [ n this pap^T, 

which runs to ali(»ut sc\t>nt\ pages. .M. K TiAUonson 
H.uisen summarises and diseusscs metc'oiologica! ob- 
servations at Trcmdhjein during '^o^ vears (18^5- 
1915), and {presents, numerous tables of mean and 
extreme values, incUtdi'ng, among cather thing?, an 
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analysis of precipitation in iclalic'n to wind dircUitai 
Southerly and .souih-rast-or!\ winds lia\u the lii:;lu-( 
relative * frequency, while s(.uth‘S<'Uih.w r>in 1\ and 
\voi<f-nonh-"' eslerly wind'^ ..%'e iho wmo^I, ta'-oilv 
winds aie the dilf-'-t 'I la* iman animal tonipta al m c 
at I'rondhjcin for tlm 30^ \eais is ,} S C' ( n ' h 1 
The averaj^e for |aiuiai\ and l‘(!>tu.n\' is alpuiii 
('• ( i’ h and tot ^ ul\ , the w atinist niiMith, 

1 ^ S'" C. ( 57^’ I'd. d here is 1 good r iiigc of \ iri- 

ahdit\ t f . i - ~ gs" h ), h.iving hr< n lOEOiiitd 

tn F<^bruar\, iSnn, -nui 135'-" ( ( (,^ h' ) m jiil\, 

l<)ol, the; latter a r ern.ii k.ihia \alue tor llu' laiitiwK- 

(3) *’ 0\ i r sigt over I ai [tens I'enijHiaiut ugNidboim 

i Norpe (iniS),” This papt't contains me. in tcmpm.i- 
luie and rainfall tables foi the \<ai n)i.s f,tf \..n\ i\ 
janiiarv i< sliow n (o hii\a lie* n abni »t ni.db' told, 

esiH-carillv in tlie Noilb, wIk'H' Kaiasjok w.^ ss (' 
and .Vht n 7 .1'’ < ' on ibe rt\ < 1 age below m >1 mal Inn*', 
eveepL in tliC 'Sotth, .ind Seplemlnn. umc aKo (ot-I, 
blit icnipt‘r<dnta s |('r oilip t nioni!.^ md tKo i<.i ibe 
whole \enr, wcae gencialh iho\(‘ iiMinid I he lain- 
fall at Kloro amounted to aoi' nun ( - 10^ m ) 

dm mg the \ ear. p'^i mm in t Mess of noinird K.nas- 
iolc, however, with a total of onI\ ’’j mm ( <) m) 

was 161 mm. below’ lli<‘ nomial 

(4) "Oni bendningc'ii a\, .it det i Skandm.i\ien 
C'ptetfes aeiologiske siattomt," b\ db Ibsstlbeip 
In this paper the diietloi cf the \<)iut>pian M.tioj.)- 


logit .d Insiiliile gives a biief sUtm'v of Ihe present 
iHPsmoti and impojtann' of aitologica! n*Seatalg and 
uigts tile ni‘i.‘d f(n th<' establisbineiu of aeiologital 
tescaoh s( iiloiis m S(andma\i.i (ip tike p.iit in inlor- 
n.itional in\ estigat upiis lie ed\.). ates a depailure, 
b<i\\('\ei, lioin the piesciu lUsiitn, ol obseivirig oil 

(•‘tt.nii lived d.i\s m the \tai, md pr. .puses to make 
,is, ( rus enlv dm mg I h.e pi e\ .lU m ( el inhii'siing types 
o| pit -s, II,. disi iduit It m Suili an an aippam nl is' 
t M t nnlv <1( -.11 .dikg blit likt 1\ lo l-c ill till nil m pi at tice. 

f3) " .\.ti sbetelnmg fn)iO Oi-o) " Minb et the In- 
ftiimifiou confaiihci m this .mim d npoii ii'atc^s to 

pmelv uhiiiMisti atn e work Ih.-ie is ni ,i . oiinl of 

tile opening ^^f .1 gi ( iph\ si( el i.bs. iv iO'i\ nil Sj)i(s- 

hitgiMi md '>f the dtsiinilK.n i uisi d h. .1 si.\'eo> 
sli'im d'hete is ils,> a n.'te mi i (.'mpaiis.,n which 
w Is mai|f at the I nd of ii|in In 1 w i i n ‘-p, , 1 1 n-hc'lio- 
giaph obsei \ al lot's .ii Ml Utlon iia.i' I'aioi arnl simnb 
I nitons mignctii ohseivaimns at 1 1 dddc (\ Nm- 
W' i\ t, ,md It appe u s that .1 itMimihi.n w.n (laied 
Ixtweiii (a.kinin tiociuh niti the < lit tin ladi.ilion 
otiuiimg m aiiroia hoo ,ilis aixl inaL'iielu siomis. 
Mtliongh the g» ner.il < aioc' ,if these pin noun na i c^. 
rn.nns unknown, tae untei of the irpoit tApfi sscs the 
view that ienesiii.il m.igiiitit s(,.iins ..le i f.ii more 
deln ale l< si of sol n ailivitv than aiu 0)111 plnmo- 
rm non whuh i.in 1 m sin<ii,d h\ direii obsenihon of 
die sun I W. 


The Preservation of our Faunad 


i?\ r A 

^pIlJC ])t CSC. i \ at ion ol a f.mn I 01 lloia is a n.iiioiiai 
.md tnteni.il ioital dui\ 1 hi in. mi .tigimxni. 
for proteelicm aic. pr) tioiionni ihe .ngimuni td 
the cotnnieuial mind and ol die IxMid ot Xgiuuliuie; 
(h) .t'st hef iL--~mainl\ used in support of hud prolei- 
tlon; (c) humanitaiian tin .ugiuntiil ag..ims( cruoltv 
• md Ihe wast.agi'if life, .md {iD sui ruilu tlu* desue 
to pii'serve all spi c IPs 01 toims n.ilier ih.in indivi- 
duals from (Alinitioii Ihe last, though the most 
difficult position to ih'iiionsi rate lognallv, is the one 
which should cairv mosi weight with the hiologisi 
M.'m is a competing ainrnal, .md in lhaf aspn t is 
lustified in inieilenng wiih n.um il liws so t.u as 
JS neccssai \ for ins wellm. Uni .ill siii h inlluenii 
shfiiild he ludcred hv siuniiln .md unpiinulntd m- 
vestigafion of till inier-u I ti ion of .mim.d life I i lms 
I.Ukiu and pin^onal mlbh iito' aie ilx Inst nn'iiiods 
of K't.irding or slopping' lln desiinition of tin f.iim.i, 
hut tdlbcr without the ollni l.uls m iis pnipost 
Public opinion, Ihe aggii’g.ile ol piison.tl mlbnn.ts, 
is the creator and uphold* 1 ol li'giskiiion Proiiitiv** 
measui-cs h.i\*‘ in tlte p.tsi fn'cjUenilv bt cm fr.mied 
fui' selfish ends noi for (he salo' of ibe obieei |o be ' 
profecl(*d, heiue ilu‘ lonfosioo in the Ic gisl.il 1, ,n of 

to-da}'. 

Xoniiallv, wiihtjiii the mtluenicof m.m, ,1 naiind 
nuincM'jc.tl ratio of indiv Idii.iN and species is main- 
tained, for ('onven lenc'e liTnied tlu* Iialance; f.imiiie 
or other cause> adjust (Ins bakun e m time' of ovc-r- m 

' Absh.u t i>f ill*- ))r**s .Jf lu< ic.l ty lir M i.ii lif-Mrr I (i . a) \ 

»nd I'hilosoptii. .il Sc-M itty (,n Oc'..l o 4 


Researches 

HE Report c'>f the hexvd Inv i s| igatron Ifoard for 
1920’ lec'ords .1 I'onsidc'rable amount id rc'sc-aiah 
work of scientilic interest and innmdi.ite practical 
v^lk^c. The Engineering Committee of the Hoard has 
^ Report of the Food love«ij;»tion Bojrfe fwr tgjo. (fl.M.fs.O., i 

If I 

NO. 2720, VOL. 108] 


Cow MO) 

iind* I popuiilion M.m h\ luliiv.uion md doniesll, 
(.iiioii li.is so didoi .lO'd n.iini.ii lomliiions dial such 
balniie is impossiMc', J^nt iheii is i sjii 1 iallv itt 
.ivihscil I mds, ,m .nlllicl.il nalin.il hakaiic e, " in 
whuh m.m is oiu of die lonijMimg laciois lids 
h.ilaiiM* is (oiis|and\ oviilhiown h\ man 01 his i om- 
pelllots, Il shollki he o.idjustid wluiuwei possihlc.* 
m so t.u .(s, re.idjusi nil nl is in .uioidaiue with ad- 
v.nue Cnwisc 01 o\ei-i nlliv.ilion, ,is e\emj)Utu'd 
dniiiig the lood Nhort.ige, i .iiist d icil iln inu spec Ic'cl 
tesLilis, du- lempoi irv lessiimn of iluiks to the 
n.itm.il nil re.ise of icil.uii spec u s, as shown duiiiig 
llii alisc'jue ot m.itlv men duimg the w.u, piodlices 
.1 snijaising .dici.iiioii in du- si. mis ol maiC forms 
M.m, l)\ his vt'iv .ihimd inM3 (lUoiii.igis (he in- 

crease of sill 11 foims IS dejii-nd upon him, m.iiw of 
du'-e .lie immu.'il (<* his wellaie mul ihert-fore must 
lie iomba(<‘d In his ahiliide low .ids the larger 
imm.ils, espr. lallv when- le- im-.H-- diem as Ic giti- 
m lie ohp't ts loi (he MUMMo o( ■>.( dill 01 lor th*' 
tnjovnuni of ''port, he m.iv <' isiU disiroy die very 
*reiiur<s lu- wislu's lo evpioil dlie .iidiiiial intro- 
iliulion ol .iiinn.ils alu n lo in\ loniiliv is always 

d.inpcrons, and k.is m du- p.ist 1m en die cause of 

die iiowdnig on! or <lc-st 1 ui 1 ion ot nilive foMn> , 
m dll' iim K'sts of a f iim.i this pr.iclue should he 

slopjiccl 'I hc' uninh ntion.i! iiitiodiu 1 ic)ii of inanv 
‘pests " is .limost {‘nluelv' due lo i c unnu'! i e ; these 
h.mgels-iMl of < i mIIs.iI 1 * m should, so f-il .is is po'-sihle, 
he lonlrolied. .is iluir pr'-s.-nce is .dike ,1 d.mgi i to 
du hiini.tn i.ue .md lo olhei cri.atuifs 


on Food. 

shown ih.at of the two cii.miu Is ol leal loss tjiigugh 
,m in«ulalc>t, the solid its< If and du- ,iir i nclosed in the 
spac* s of (he solid, the* l.illc'i' is bit the more' impor- 
tant, Ibe sp^xitic conduLtivity of .-my particular sub- 
stance, e.ff, ctirk, defxmds much more u[>on the form 
and size of its air spates than upon the sp^'cific con- 
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fluiiiMly nf the lualtiial cousideud as a t onl ihljuU'. 
^'>Iid It li,i> aNo }>( cn (IniioUNt 1 ,it< d th.iL tla* (had 
^t>mu f>{ ot la at fiotn the -^uif.uc ^.>1 a wall 

i‘~ h) cutrml ^ d h< \)( al ( lia^ 

(!e\'>l<d j)ai!i<iihii .ittMilioii ft) 1 h( nmditlons maki 
'■'vliali ‘ hla( 1 ; ^1)^1,” ( atiserl hv da fungus ( huli'- 

' p>>riinn lirrhitriint ^ (!< l(ij>s ni (t>ld Its pre- 

''•ihaa.i; on na at toinni}^ fioin tha soiiila in heini''])la m 
d'lnii}^ K; wa^ (ori(l,(t(d widi da‘ iimisu.illv 

pi Ml(»n;.ad p( I 10(1 o( (old sloi ap,!' due to w ai f ondilion^ 
Apart ftoin iK nnsiphlly ,ipp» at ua e, no liainifiil idf< ( t 
(oidd Im ttaeed to lia- prowlh. ) he I'lini and \ t pt - 
t.ihie^ t'oniinUh. his ( a i a d oni t pr. at (!• d of le^ 
'"•arch. Aiiioiip-,! oiiai risii’ts w i m iv iiu nnon llu- 
o)>',Li \a(ion diaf oid^y tiiosi iiuits whali hah the 
^'^‘'ipl(i< ^\sleiiis ot ^(Iln(nt^ (. m^inp po'^t-inoi lein 
< lianpi 'V 111 hi\oiit and i<>l"iii f si i .i w 1 1 a rasp. 
d'llK's, 1 ) 1,11 1 ; (Mil. Mils, I(d (lilt, Mils, and poos( 
hell a -■ ) e, I n hi h i j it in . i ' , 1 1 1 h | , t( 1 1 m \ < ojid 1 1 a >1 1 f ( n 

j a n 1*11 1, 1 h 1 1 1 wiaii fio/in in loid.at with an 

1 da ( )ds lod l‘,iis (hiniinitlii I )t .md Mis 

Kohinsoii hi\. .onliinad their in\ «■' I id it aai id llie 
s\ntla,sis ot is,)iniMi oh ii aids \ s\nltasi, id (>],.)( 

■ aid Is hi nip itliinptid, .md die piound has b».en 
'hsind In tin pnpii.ilion of ijii.mf ilii''* of lla 

"''•''http in.ili M ds '1 he pnjinalion of suhi i u ,a id 
hoin I i('ino!( a ai id h.is lain iinpioved, and da? 
d<< di\ 1 ( s|( I (d this arid has hei n ridiaid wiili the 
prodiaiion of oi tonadhv lene idviol ,md a small Mild 
ot lu cl I o\ ^ M( I ( )i( .and Mms (iilchiisi has conliiuad 
m m\ ( SI ip.i I iiM I of il.-> ( oust it ul|.on of the SMUladie 
tils deri\id from mannitol and na lh\ Ipha osi'di* 1 ,, 
vonnec'tion xcith tla* ('armed h'oods ('ommiilie, the 
Ih S.ivape, Ki'entlv pnhlished in the 

of flvi^iou, on the ( ih < ts ot putiefcmp me, it 
"h‘"> da- hi dill ot .mmi.ds hd with it (Iisiim^ na-n- 
I s htili’ oinioiis flh<( npoii Im.ilth w.is pi o- 

diaa'd. 


University and Educational Intelligence. 

hlvisidi Iheii w.is a lai pi ,i((( nd.iia < in lla 
“"'I'' •'! die I ni\iist(\ on I'luhn. l)<(,ml)ii j. 
''• hi n 1 )i ( lii'.d Moip.m w.is piesinhal with his poi * 
halt, .1 pill lii'in (lands, ( olle.iein'.,^ .and sindiiits 
h»’'h paM ,md pi I SI nt | hi poi ti nt u .is e\ei n(i d h\ 
^Ii \nnin.; Ih 11 , \ R \ 

(. \ M 1U\ 1 1 u , 1 I hi Mint of s( a n 1 1 1 a ii n poi t . na e In 
die teini pis, lomplitid w is da- opi nmp ol tla- Mol- 
htstiinli loi I’ai isitolopc h\ Nisionnt lht\ton. 
I his is I le i.inh invtjtnti ((.pupped .md jneveiited In 
Mr. .and Mm 1 ’ l| Molli no, ulaie Ihof. Xutl.dl 
(^‘'d'Mtun it. I\ lo.) imwell to .,ii, nd (la? opi nmp ,, . 
nioin), Im .isMsim!-. ksi.imIi -^tialint^, ,md tiaiiad 
nnmtip.iiois ti,,m ,di pj ,1,^. 

piivhleni-* (oniaded unh tia lit, Insiom oj p.mmitts 
'"id lian leiitioim on daar hosts 1 ,, addition to 
’h" ''P'd-n t.ii ditii's lot e\p( I iment.il Ksi.mch, tlieie 
is .1 e,),,p nms. mil meludi d m (he insiituh 

111 I ’ !'• Idol II. |> l)|von Inis indinaird to 
lla Coma il and Sen ,te di.d It is his in(, nfion to ledie 
hoin Ihe sii Samuel Ihdl ih.tii of elaamstrc at the 
• nd of the ])i(seni SI sslon. Prof. I)I\oii was aj>pe>Inted 
in iS,S(> to the (Ji.ii, f, ndeied \.a.mt hv tla- tesipnalion 
n| Sir JItnic Kosioi, md he has m.ainl.aiiad ahlv (he 
tepul.ition ul da ela niisti v d('[>.irl ment of die rcdlc pt* 
now l^nown .m Maia hesiei Iniviislt^ Ji;., sprimil 
hoe (){ le^Mieh li.is hien the m\ evtip.n ion of the fate 
ot ( \ploslon in It w.is- his know li dpt^ and 

( xpitierue of tliis Ip.nali of^pn vest ipat ion whiclt led 
to Ills a[>poin(na 111 in oScji io (he Koval (Commission 
rhiiped to icj'iort on (he explosion of coal-dust in 
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mines, .md also U> da- jKist ol Dejjuty Inspectoi . 
Iliph Explosives for (he Manchester Atea diuing 1' 
j recent war. '1 la- .scanlitie inijxarhanee of his i 
j sf.auhcs W.IS I ( copnisc d< hv the Koval Society in , 

I mviiatiian to deliva-r the Bakfii.m lic'inre in liSp^ m 
' liy tla .iw.iid ot ,i Koval na d.il in i<)i2. His whoi. 

I heal ted di votimi to dapOwuis ('ollipe, .nui I.iter 
I da- I mvcistiv, led him*to l.ike a piomineiij pat t < 

' its acarhana. ho.uds, wheio' the in.m v -sidr dness of 1 , 

I att.iinnii nU wereol Invalu.ihle assivpmce, parlicul.n 
i .It the tune of the ('stahlisliiia nt ot an iiidepenck - 
I univemitv in Maralicster Prof DIscmi intend-, 

j eonlinia Ills rc'seatches in tla- i hemic’ d dep.ailna ^ 

: of da_‘ 1 nivirsilv, vvlieti da- il, thorite ('cpiipna ' 
j la c( ss.ii \ jot iii-, mv ( stipal ion -> has hi 1 11 hnilt up 

j I’m S.aliirs’ Insliliite of liahisiti.il (ciuMiiislry Im 
, aw ndi cl fori\-se\en plants in aid to elamic.il ,issi 
I I. lilts oe(aipied 111 far toi V oi other l.ihoi .it ories in ii 
I lu.ii London tot.icihl.ih daii turlhii siudies. 

1 .\iT[j( ,\ii(jNs atc' mvittcl for the (lull s(ud»ntship e, 

j jeilholopv aiai .illad snhjc'c'ls ,it (liiv’s IIos|)it tl Medu'.i' 
School '1 he studenisliip, v.ilia '^ol. ve.nlv, unihi' 
lor (htee vc.crs, is open to ( , me] 1(1, 1 1 ( s nnili I ihii!' 
\i ns of ape w he» havi studied at tla Midu.i! .Sr'hool 
o| (luy’s llospiial ’lla l.ili st d.ate l('>i da iieinpl 01 
.i|>phc .idoiis, whuh should he 'iddt ess(-(i to the I )( m 
of the SiluHil, is '1 lu scl IV ia\(, Ih.cimhci jo. 

Im (ii.neis' ('om|)any, with tin view ol iiaoutap- 
inp onpin.il os('ai(h m s.mil.nc s( k m-m is ollerina 
diMc' sc hoi. n ships, each of die v.ilue (jj pxi/ , ^Ins .m 
.dlow.mce |i»i <'\[x iisi s, len.ihli foi oia* ve.ii, inn 
iiiaw.thlr |oi ,i s(‘cuinl 01 diiicl \(,n iindi 1 ccrl.iin 
(unditioiis. Ihe election will l.dvi plate in M.iv laM, 
and .ipplie.it it>ns imisl hi -uit hiloie Api il 1 to lla 
( I' I Iv oj da (jkkiIs’ Comji.nn, (iiottm' Ihnlh 
I' ( upon .1 form ohtamalile fioni tia ('leik 

I III, Institution ol .X.tv.il \r(lutecl- .mnoiiiaes tint 
lla lollow inp St liol.irsh I [»- will he t )pi n 1 1 n t om p« 1 1 1 u >11 
"> N.i\al Ai I Intt ( tnri' . Ivlpar (ipo/ pt 1 

.mnnm), ('amnall Laird 1^' r .nimim), ,md Ann- 

stioiip annum) INf.uine Liipineiiinp 

P.irsons (1^2 |x'r animm) .md Jolm Ihown pin 

ninuim) lla- sc la il.n ships an i)]hm lu Ihilish ,i])|)rt'n- 
laes 01 students. ,md .in tt nable (sulijf i 1 lo die 
lepnlations poveimnp t.ah sc liol.n sl iijO foi diiet' 
ve.us .It p.irlicul.n eclia . ‘tonal est .ihlislimen t s hull 
p.iitaul.iis mn he ohi. lined fioin llie Stcniaiv, 
Institution ol N.iv.il Nnliitit's. - Adel()hi 'lemur, 
i .oialon, \\’ ( ' a. 

1 III until .innual Conleniui, o] h tint .1 1 lon.rl Asso- 
ti.ilioiis will la ladd a I'mviisnv Collt pe, hiowei- 
Slieil. \\ ('i. on Dtdiiihii jS janu.ire 7 A pn - 
himmirv pn^pr.imme Inn hi en issm d, .md the fol- 
'lowmp 'are amonp tlu- ji.ijiirs whuh will he j)n - 
sented -Kclnr.ititrn .is ,i Mis^ioip h\ Print ip. d L. P. 
I.iiks, at tilt' in.inpnr.d meilinp (m he lieltl at Iv-iU 
ford ('ollepe fur \\omen, Ript ill’s Pailv) pitsidetl 
over hv (he jnesident of tlu- lonfen nre, Lord Ctvrell, 
on Decemtn'i- a.s ; S, (uncl.nv Id ha ,a loi i diiuuph Hand- 
work. hv .Mr. B S. (,()((,' on Ditiniljc, -i’ Nh ni.d 
Tests and Mtia.ditv, hv Pro! 1. If. Pi-.ar, on 

f;muaiv a; 'Tla' J'.lTeets t>f ( Annpef it a »ii on Pl.mt l.ife, 

hv f)r Winifred Bieialilev, .inti d he Stiil and Phinl 
(iit>wth, h\ !)r. J. Riiss(-l), un fanu.irv «nid 

Xeids of da' Modem I Inivt-i sitv , hv I’rof. H. Lasid, 
on J.mnatv 4. Ihe ])a|X'is to lie read to the (d o- 

prajdiu'al .Xsscxdation liave .drc.adv 1>een announced in 
Xmiki of Dect'inber 8, p 4.83. On Ptect iniH-r 31 

“ I'.cluc.idon as* a .St'iencr' ” will be die siihjt't t of .t 
joint (Oiiference nt University College; Dr. ], C. 
M;ixw'eII Garradf and Prof. ]. Strong will talce jaart 
in the discussion. 
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Calendar of Scientific Pioneers, 

December 15, 1890. Jam^s Croll died. Known it.r 

iu> w rit 1 11^4 '> nil physical ^eolopy, mh h ,is his "( lunate 
aiiil linn',” Kroll was suncssixt'lv a j<>nnM, an 

iiisiirainc a^eiil, an assistant <il the Amlusuiiian 
Gl.lsouw, and of inajis in ilir ( ,« o- 

lopical Stiivc) of Siotland. 

December 16, 1798. Thomas Pennant died. I he 

author ol “ Hntish ZooU^^y ” ' Ihatish Ouad- 

1 iijM-ds ” (i 7 (Si), and "Atrlii' /(Mdop\ ” ( 178 ^, I'en- 
n.int, who wa-, the lrl(‘iul of lannaais, Hullon, and 
^^)Ualr(^ was one ol th*' leadiiii^ Ihitish /indopisis 

ol Ids linn', 

December 16, 1809. Antoine Frangois Comte de 

Fourcroy died. \ l*' u lirr .md tuoniisn wilh a tall 111 
joi cualoiw, l■'oln(ro\ did nun h lo populatisc iho 
<l(u(iitns of l,,i\oisict .iinoiip Ills « tiunli \'rin n, md 
wiih laNoisur, GuNlon do Moimmu, and Ihilliollcl 
piihhsla d tlio Mdtlioilo do NonioiU'I.'itii! r ('himiquc,” 
17.S7 

December 17, 1907, Sir William Thomson, Baron 

Kelvin of Largs, died, iho s,,ii of janir- Ihomson, 

pnifassoi of inal hem il i( s ,([ Ihli.isl aii<l ( d.o^pow , 
Isthiii was hoin III Hrlt is(, |ui)t' Mi<-i 

s'odxiii;; at (jl.isj^ow .in<l ( ainhiidiM . and at P.iiis, 
wIkio Iu ^ iin*' imdai (la mlluiiitt «a !aou\il|( .uid 
l\i LtnaiiU, in iS.p.) Ik was apponitf d lo ihi < lian ol 
iiiiiMil pliilos, ,jdu' ,ii (jlisOitw, a p( s| lir hold with 
'.‘M li dislnnlKMi iinid il^o'i Kihin w.is pia- I 
* mini 111 111 tlio t'odin in -1 onl\ of lln‘oi\, hui .tls*> ot | 
pi M In al .ippln alioii In purr s, n m v ix' did iin- I 

^Mi’m! Work' 111 I hoiiin h1\ 11 mm s, mapintisiu and ! 
il(>t!i(a\, li\ di od' iiamii s, ainl (lii l|uot\ of ili<‘ ' 

I dan ]h ai|(‘s i o-opoi , M 1 1 1 l; willi 'I ill m (Inn 

I iiiimis loalisr (111 11 , 11 m d philosoplu, In \vrolo 

i\(r,il Imndiid jiipm- \s m inNcnloi <[ dt In ilo 

"(umiilK insiiuiiniils lie w .s iimi\,(ilcd do Inin ,im 
d I K- ( |( ( 1 r i( a! I iuMsu 11 m< nisi I nil nm I s ol ill l\ inds, tin' 

I m 1 1 o! iml\ monn I m , siphon i (a oi dt i , si md.ud ( mn- 

p iss, and soandinp and I Idc-pi > (.ii< t inp imn him s. Ilr 
Xsas jnosidtmi of (he I\o\,il Soinlv fiom i.Stio to iS(ij. 
md in iS()r was i,iis(d lo tin pint ipi ]lo m huin d 
IiK'-idn \cwfon m W'nst minsict Mdxw 

December 18, 1829. Jean Baptiste Pierre Antoine 
f'^onet de Lamarck died. -I,amai(k is Mpaidod as ihc 

loimdt I ot iin 01 (< l)r,tli' /oolop\ Ills " IMnlosopIno 
Z(»oIojKU|m‘ ” ,ipp(Mi('d m iMo(|, his “ 1 i istoiir dns Am- 
in, m\ S,ms \ u tdl)i'< s ” in iSiy : 2 . Ih pni loiwnd 
^ 1 < w s (.11 (wohilioii aiul ( mim kiImI the dothim of fin 

I I aiisniKsion of .'ntjiiiind Lh.iiaclMs 

December 18, 1892. Sir Richard Owen died. I lx 

liist Ilmiloi'i.m piolns -,01 (,1 (oiiip.n itu<‘ matoiiu, .md 
IiIm slip, t inu ink 111 ol iln mitur.d limloiN (olliitioii 
of ihn Ihiiisli Miis(mn, ()\\nn w.is oin- of ilir m< il< s| 

' onli'Mipcn ,11 ics ot ,md ]|ii\l(\ Ills m.i- | 

1 omi(',d ,md pala on I ok )pi( ,d 1 <‘sn,'n , In s i(»ft'i hy ! 
<\<i\ cl iss ol ,iiiim.d from j^iolo/o.i lo man. ! 

December 19, 1887. Balfour Stewart died. \ 1 

mnlniu'oloitisl .111(1 inactm 1 1 ( i,m , lhdf< 9 ir Shw.ul mule 1 

iinf>oilanl nsc.inli, > ,,11 r idi.mf It il .md sjinilinm | 

nnal\sis Ifn w,is diuslor ot 1 \( w' ( )I)S( 1 \ atoi v .md ! 
tlmn piofnssor of n.ituial ]>hilos,,p|]\ m Ow«n’s i 
Golk’^n, M.irii la st,^ ! 

December 20, 1913. Julius Scheiner died. \ii | 

assistant to S(lionf<kl ,ii lioim, Stlnimi. in ikS;, i 
joined ^’opnl ,ii Po|..(l,im, wlmm ho (.uiiid fail a 

f^reat vark-ty of iiuostij^ations in as(roph\ sirs 

December 21, 1912. Paul A. Gordan died. A (nn- 
trihutor to the study of the ralc'uliis of inv.iriants .md 
< o-invariants, (ionlan for many years Iield tlio thair 
of ni.athemafics at Krlan^en, E. (\ .S. 
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I o.snoN. 

\ssoLiMllon of I loiiomk hlologj.Hl'i, \o\miiIi. 1 iN yoi 
i).t\id Ik. 110 . pu SI, kill, in the (hill I'. ) Hutlcr 

Mrli'oi oIoi^K d MMidilioils .md disi im Ihc inctmuo.. 
lopn .il loiulidons Iviiown lo inllmm, disrjs, ^ of 
pimils .ii< ihntU f<‘mp< 1 .ii ut ( , !immdii\, md i.tdii- 
I he nitlueiuis .m- inosi m ti k' d m ( oniiiu nt.d 
Onu m s, .Is ill* .nnplilud* .md dmatimi ik iln \.ui.i 
lioim .ar pi,al<i ih.m in i^miUii, lik< I npl.md 

1 In \ uf holh oil till hosi-pl.mi imi lie pa i‘'ili'. hnl 

U* nidr;i' of ih* 11 lull * lha t i( is olnn ix i , ss i, 1 ,, 

• ' ''f ill'll! oil ill* hosl-p.u (Site ( oiiipk m sim I i he iii- 

flm n* * OH , I : hei I x I m p u . i ■>! i x , d' x x mo mk v , 

‘ f ' pel ui X * k will! *H ( in s m 1 tx nm i x l mo . >1 i lie 

two wlixli (oHsiiliiixs ilisx.o, Si)i dl \ 111 iliixis, 

• mioiint inp I" ink iiioi* l li m p* i * i n! m i < l.il i\ • 

humidiu Ol lo ( 111 ixinpxi iinix, il pioloiiifed, imi\ 

It* -ultii umi lo (k!*imiix' wlxllxi i p o mm w dl 
t .(USX m n l\ loo pxi , xiit inkilioii m noix* ,m .dl 

111 Imlii ilx mlk'i h.is Imiinl ilml s, \ , i d (its(MM s 

ni s,, sli.uph Mshwiid III linn d o f i i! .i 1 1 x x i k\ (Inst 

ki<l'"s ihil il Is pos iMx |,, (1, in,ii( ill tlx ,iixis Ml 

w h X k I lx \ * in Mo I o( , 1 1 1 , , md , d -o ! I ios, i n \\ | m li l lx w 
o* * m oiih m s|i(ii,i| ('xidiiioMs .iMsiiiw m (\,,pli,xnd 

iis, (loin llx's* in wimh llnw ixxmdh o< , m (\ii\ 

\ ' It I lx s nm mil ix in fix I niU d M, - k vm I 
*’\ 1 k 1 I I loH Ilf fill I X I ( X . * o| X I II H < I I pi > - s il i]( h\ 

npxlU »oii(ioll*(l ( *p, I nm'iit.d hxiIi'mI- ixii ixk In 
Ix I'l o|o< I \ ,i( XXI do|X 

I nrada\ Sotit(\ , \ , mix i xs I’od \ \\ lk.it,i. 
pMsiikni, in ilx- ( h.ni | \ (iictiiw o«h 1 I k, ,kk ' t 
'd * old Work <xi (oiinixoid * idinnim ( hill-* I'l 
« oiimx 1 1 I il I idmmm nixk i . - - pom im , xis im 

< n s! d I m 1 1 u xi . 1 1 tlx oi d m.i i \ h mp* i 1 1 1 1 o w 1 1 1 x xn 1 1 ), 
.’pplx.iixxi "I ("Id w ol k I )< kx II I n ion hmoii.- iln- 

< h.nnn- 1), knm ilion al ro ( siki, ix, , lnH 

mxliniiim, .md diiinu' llie suksicjmni ,iinx,dnip 
Inilhxi ..ofi, limp o,(ii|s li m ,oixk'ik 1 ill, it two 
foims ot , xlmuim .u*' Ix mp d* .di wnli. md lli.il llix 
<|ni(k' (oolmp li.m siipin(-s,d ilx (i imloinmlioit 
K< I n si.dlis.ii X 111 , 11 x 1 ii.iidixs. X \ j ,1 M 11 X 1 1 1 s nidn.il' 

I !x“ |x >sii loll ol I Ixmdkk I opi, ( Il mm' I o I M m j 1 X' I x'lph 
honilx'od ol Oo" (■ Mils .x(oid, wilii ( ok'ii’s loins. 
lot 111 1 1 loll f d „ — f d ,) Spot il 1 1 X ot m 1 < I I ', a ,1 1 1 1 s,( I loll 
of < ,mi nnwoik*',! * xlnmim I. do's ])Im( >iiikk iilv .afli’i 

I I toll I 1 w ( U X <|.i\ s, ,0x1 I he h loltx "s I dls ( oiii 1 1 mon d \ 

dmmp flu s.mx |)i nod d hm would ipp* n lo nxii- 
,,ilx .1 pi.iuii.d < h mpi lioin < d^ lo ( d ,, \ fluid 

mod d'x .il loo ho sol IX I in X s !i, < 1 1 ol n u i x d , Ian i m 

OMUk (d (smliix* Ills iioi lx , 11 d.oinmxd I \ 

Frinft md k. <’) Ifaiisoinc ' R. xlioii )., i\m(ii ,.iihodx 
Indi'xxn md inliou'ii al liipli pos uos Mu (ki- 

liod* p>k*i)ti.ils wilh iixld- dmnm *kiliol\sis indi- 
( itx ihil .*11 .X I nnmlu i<>n of pi .*1 \'i\ Inch pos. 
Still'S o((Uis ,n, (X' minx di.il* !\ wiilim, ilx -ml.i'x ol 
Ilx * k . iioik W ix 11 ' .nliodi, lodiop. ,1 m iilx o.k d 
m nail, III vSilh mlntixii, p.uixnluh ,il Inpli pO' 

sni's, itx i,xxlilioim Ipp*' 11 lo ix kiN'Xii.ikk (o ilx 

-Milk' si- ol iinnxnii.i \\ ik niliomn ii itimopixiii 

jlM^sLlix ilx MX in plKXnt.lpx (Ulom .1*1, I ol ,1111 
iixaii.i k'l dm < ( union o( ikx * !< iix iiU mKaiii!<d lo 

ooj p< r iMii \t pit-smxs ol loxn no lo ni| ilmo 
spin H s i .m o o'l p( I ( xii I !', \pt M im n 1 . , 1 ! 1 1 on i p >o 
to 7')o ,itnx>sp!x I , s ..kow<d .* los^ of ,i(idil\, laii no 

imnxaiii \\,t- iixln iltd Ikx sni 'll iju.mlilv of 
.aminoni.i fmni**] at k>w*r pies'.nos m ,isuilx*d lo ,i 
tht'im.d .ulion of ikx Ix'tled cmidmlms Mx ixsidis 
indi*.i(e (hat no ixa*ki**n lakes [dan' ket\ceen nilioL'*'n 
and hydro^^en liherafed at t!ie cathode I' Il 
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iefltry > The electroTysi&.of equeOus solutions of alka* 
line nitrites with a lead anode and an electrometric 
determination of the constitution of the complex 
anion formed. 'I'he plumbo-nitrite complex is 
(rbfNOa)^)'^ for small concentrations pf lead in alkali 
nitrite solutions. Probably this is tlK* only complex 
formed. The solid in equilibrium with solutions ob- 
tained from anolytes of certain concentrations is lead 
nitrite crystals, Pb(N02)j,nj^^* ^ colour of thi’se 

crv'stals is approximately the same as that of the solu- 
tions from whicli they are derive<l, showing that the 
plumbo-nitrite rompkx probably maintains its identity 
in the ciystals. A direct way of testing this hypo- 
thesis Woukl b<' !>y an X-ray analysis of the crystals; 
the (Pb(NOdi) group should form a pattern regularly 
repeated In tlire^' dimensions relative to the cationic 
Pb atoms. T. Nuj^ent ; An inhibition periml in 
the separation ot an eniuNion. he s\stem investi- 
gated was a fairly concentrated emulsion of ben/ine 
in w'afer lontaining known amounts of stabiliser, 
f.e. gelatin ot gum arable. If caustic soda solutiofi 
is acldcd iinnu diatcly, then the seiraration of tlie b('n- 
zine ‘('oinmeni c-.* iiniiutdiately ; but if the emulsion 
is left undislinbed for some time before the caustic 
soda solution is added, the S(‘paration of the benzine 
u retaid('d. Ibis time lag may l)t‘ termed the “in- 
hibition period.” Prol>ably after an emulsion is pro- 
duced, the gelatin slowly forms protecting layers 
about the beii/ine jjarti('les, and therefore the stability 1 
of ati emulsion i net eases with its ago.- -N. R. Dhnr 
and N, N. Mittra ; Induceil reavitions and negative 
catalysis, India od reaction is proved to be of general 
occurrence. In oxidation reactions, negative catalysis I 
takes place when the catalyst is readily oxiilisable. 
The explanation offered is the hyi)othcsis of the 
formation of inter mediate compounds. Expet imental 
evidence supports the view that one chemical change 
will filher promote or induce another chemical change 
of tlie same nature 

(JnneAD Society, Dei ember i. — Dr. A. Smith Woi'id- 
ward, preside nt, in the cltair.- -W. Neilson Jones : 
Note on the ix'currence of Brachiornonns. This alga, 
which appeared last year in rain-water pools at 
Regent’s Park College, had previously been reported 
only frof.i Inackish water at Sheerncss, Stock- 
holm, and (ho Black Sen.— J. Burtt-Davy : The dis- 
tribution of Salix in South Africa. In South Africa 
ten species or varieties ate known, and in tropical 
Africa twelve, only one being common to both areas. 
Ihsuallv e.ich spt'cies occupies limitcnl areas in 
one particular drainage-basin, so fliat cross-pollination 
is practlcallv impossihl<\ 5 . Woodii may be the con- 
necting-link by wav of Pondoland, the, Transkei, and 
Eastern Cape with S. safsaf in Rhodesia. Although 
the Orange River is isolated from Angola by the 
wa^ttes of (he Kalahari, it i-s |x>ssible that these 
species, or a common ancestor, came from the north 
when the Cuneiu- discharged into the Orange by wav 
of the Molopo.-^ M Christy ; The nroblem of the |X) 1 - 
Hnation of our British Primulas Some thirty spt'cios of 
insect visit or fri'quent the flowers of (he thri'o British 
PrinruiIaR (P. vuJ^nns, P. veris, and P. elatior). A 
small prOnottii»n have long tongues and are able to 
effect pollination, hut their visits to the flowers are 
compnralivelv rare, .and inadequate for the perpetua- 
tion of these Primulas. Most other insect visitors 
are short-tongued bees, totally unable to effect pol- 
lination. Some Coleoptern frequented the flowers, and 
seem capable of pollinating them, though in an ir- 
regular manner, Night-flying hioths w^ere suggested . 
as the agents 6f normal polUh^Won — r surmjse advanced 
by Darwim ■ ^ ^ V '‘‘V 
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Academy of ScUaces, November 28*— M- Georg- s 
Lemoine in the chair. — P. Termier and L. Joteaiitl , 
New' observations on the'’ “ nappe de Suzette,** iot'na d 
of Triassic strata, issued troin the Alps, and'^iavii g 
covered at the Aquitanijin ]>eriod a part of the r^^gii 1 
of the Rhone.— P. A. Dangeard ; The nature 4 f tl (> 
spherome in the plant-cell. Reply to a recent coi - 
municaiion by M. (iuillierrnond^ — G. Mittag«Lefflei ; 
Cauchy’s theorem on the integral of a fupctii > 
between imaginary limits.- -M. de Sparre : The yield 
of reaction turbines working under a variable loa-l. 
1 urbincs are usually constructed to work under full load 
Calculations are given for determining the efficient v 
under a reduced load, and . also for modifying th ' 
design of the turbine, so that while sacrificing i 
small percentage of efficiency at full load the eft 1 
ciency varies onlv slightly under large variations d 
load.— C. Sauvageau and G. Denigfes : d’he efflorescent - 
of marine algne of the genus Cystoseira. — G. €erf 
The sy>temsof PfotT and the transformations of partial 

differential equations.- J. WolfI : 'Phe series S - - 

, 

. \i. Borcl ; Remarks on the preceding note. — G. 
Vallron : Iniegial functions and their inverse functions 
i\ Camkhel . fhdraulic states of flow. — D. Eydoux * 
'I'he vaiiation of energy round a i>oint of a rotating 
hvdr.mlic machine,— (1. Fontene : The two Lorent/ 
coeflleients of inertia for movements at high velocities. 
— dv. Belot : 'Du minor planets of the Saturn family.-' 
M rs. Isan(' Roberts; A >tar which may have appeared 
in the sky since i.S()2. -J. Le Roux; Time in classical 
mei'hanics and in live theory of relativity.-— A. 
Dauvillier : Antilysis of the atomic structure. The 
author summatisi's the conclusions derived from his 
tlieory of at<>mio structure in a h'lrm of the pcric^ic 
tabb' of the (dement>, showing the number of the 
suixTficial eleitions, the number of eleitrons, and the 
quanta. — E. Rengade ; 'Die resolution of a salt in the 
eourse of the isothiTmal evaporation of a solution. 
Reply to a uiticism of M. Rnveau. - A. Kling and A. 
Lassieur • The separation and estim.ation of copj>er, 
lead, antimony, and tin '1 he analysis of white 
metals, 'Fhc metluxl is based on the ronvTrsiah of 
the tin into a complex stanni-fluoi ide, ftom which the 
sul}>hide is not precipitated by sulfvhuretlod hydrogen, 
with later application of. rapid electrolytic methods.— 
P. Thnmas and G. Carpentler ; A verv sensitive rC- 
agent for copper ; thi‘ K;islle-Mev er reagent. This 
reagent, an alkaline solution of phenolphtlialein, 
originally proj)osod as a test for blood, is an extremely 
sensitive re.agent for copper, and wall show one part 
of roj>|X‘r in a hundred millions of water, and as 
ordinary distilled made with .a copper still may cqt)- 
, tain one part of copper in a million, special pre- 
cautions are necess.ary in applying the testd In a 
solution free fiom org.'inic compounds the re.action U 
distinctive, and Is given by no othiT metal.— P. RobljJ i 
The action of nitrogen iodide and cyanogen iodide on 
hen/am id ine.*-C. Mariller ; A methixl of frnctiooatiilg 
liquid mixtures and its application to the preparation 
of a home-produced fuel. — P. Gaoberf ; The 
crvstallis.ation produced hv annealing. The theories 
which have brsm put forwnnl to explain the ' 
crystallisation of metaK have been applied to int#- 
pret the results of experiments on organic compOGQlfhf, 
vanillin, paraffin wax, beeswax, and cetim 
found that recrystallisation is, in general, 
sible when the crystals are sufficiently 
mechanical actions to mckiify their crystalling 
• w'prk-’r“P^ ; TJ^ archkecthre the 

® 

tffebkiq Mi -ba^erw..”eilge pf 


P. 

the 



\'fer<oirg {’.iflitti : .*|jt^ ?xisteat^ \){ n 

^^niAnatfon in thtj springs ot Bagnoics* 
dS>roS^‘ its neighbourhood. 'I'he experiments 
ciu be best explainctl on the assumption of 
of a new simple ladio-active element, 
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^J^ t* .ii_.» o^tii|/i^ iuuii^av.nve element, 
pro^Obally named emilium.—L. Uunoyer : Tlie graphi- 
cal ion of average wigd velocities. -L. Besson 

B ; |>iitheil : Relations between the direction of 
th«»' cirrus clouds at Paris and the baromeljic situa- 
liom in liuroix*. Ihe results of nn examination ol 
ten years’ statistics. - -Miss Ethel Mellor : 'J ho lichens 
vvfe^ attack glass and (lioir mechanical action on 
sttiinod dass windows of churches. The iimnrdlate 
cause 'of the corrosion of stained glass window 
is the mcch.anical action "of the lichens; this actum 
follows on the chemical weathering of the glass, itself 
a^Ierated by the growth and life of the lidicn^. 
Tlie remedy suggesUd is antiual window cleaning - 
E, Planttfol The teratological spikes of Vl(tutao,> 
huttvolotur \. Dauphin^ : The experimental produc- 
tion acceleration in the evolution of the conducting 
apparatus. Experiments on the growuh of the root 
of tfie lupjn, from which certain p.irts have bien 
if moved.- F. Obaton : 'I'he comparative sliuciure of 
kaVcs of the same age ‘and different dimensions. In 
stnall and large leaves from the same branch and of 
the s.'uni' <ige tiie histological elements are piaclu dlv 
\ht same magnitude for tlie paivndiMiiatous p.ui, 
and .are also nearly identiral in the (’ompositiou <>1 
tlie structure of the ph\ siologically comp.u.ible wm^. 

T, treundler and Miles. Y. Menager and V Laurent 
I'he composition of the I.amiriarla. The maximum 
pro}>oitK>ns of lodjne, carbohydrates, and brown pig- 
ments eoincide, with the period of maximutTt insula- 
tion,— (/. Bertrand and Mine. M. Rosenblatt ; d'h,. jj^. 
Irlbution of manganese in (he organisms of the 
lugher planLs. A detailed study has been made of 
two plants, Nicotiana and Ljlium hificcfolunu 

mbrum, at different stages of growth, ddie maximum 
propoilioti of manganese is usually found in the 
organs’ wluic the chemical transtormations ate the 
cost active, 'Die seeds also contain a high piopor- 
L 'M of manganese.— M. Doyoii ; The utilE.atiou of the 
irog for the d(!inonsti alien of the nnti-coagulating 
action of the nucleic acids, —A. MIchcI ; 'J'h<’ fihiil- 
lary tissue .and nerve tissue of the elytron and dots.d 
Aphroclitian Annelids.- V. Jnlin and A 
Robert: Nevv observations on the formation of fh. 
eardio-pencardic organ and of the epicardiuin in the 
otv,oid^ of Distaplia.— E. Roubaiid . FertiliU and 
longkvity of the domestic fly, A minimum of 600 
‘ l^gs’ is estimated as the average production of a 
noimal ily, and taking the perliKi or evolution fiom 
egg to egg-laying as eighteen days, and it mav he 
as low as thirteen days, from Mny i to September jo 
' ^H^le may give rise to 4000 billions (4x10*’) — 
oysters on the coast of Mad.agasi .11 . 

K. Kttbicr . The seiwires which radiography m.iv 
^jnoer la the study of Clypeastrr.-- IE Heldt : Tlie 
‘Operation of the dirigible balloon in sra-fishing 
n} 4 ji',^migible balloon has proved useful in r.apidiv 
diftchmg out the nature of the sea-floor,, knowledge- 
A ^be fisherman. Shoals of fish .ire also 

’ta^y seen; the balloon can hover over the spot and 
;eiid sjgi^nls to the fishing fieof.-C. Noiszewgkl • 
and the relation's betw’cen infra-ocular and 
pressure. — G. Boiirgui'gnon : The local! sa- 
infections on the neuro-muscular 
*bian .according to their chronaxy, 

• " MecnoniNF. 



hitndr^ h}\d ihiny "species have, a« Hie 

result of the work 01 se\^ n or eight observes. The 
wide distribution of loiib-js mav Ik regarded as due 
to inanV a^iMicicy, !•. 1. Oua>lc , I .o^al 

ummg inllui necs in Sv'Uth \usii,i!i,t | be greatest 
ram impiowmcnt aoM in Souih Vug'll lii.i owes il^ 
tuigin to Eake 'LoMens, \vhi!«' b.d^c I'joiix' is the 
souiec of .inuilua .'uc.i of pjobablN I'ciu.d unpt'OVc'- 
inent. '1 lx* lull j. lotting of this 1.0111. dl d.’p.nlurc on' 
a m.ip showed in. u bed i-.dnta!l d. t'uidKN both to 
northw.nd and southw. ud of tlx^ impiovisi area, but 
ending abmptlv n ip,. showing ib.it it waS not 

due to .UU spe, ial!\ l.uouied siuliii li.uks Se\ f'lftl 
otlx r bikes sjinweii slighbu elletts of the s.inic Ifind, 
proving that e\ .ipoi at ion Iroin llir l.d%<'s w.ls a vetv 
efleitive l.ietoi in i.nn piodm limi inland, Enkc's 
l'oM‘(Mis anrl b'n.ine \\(‘i.‘ (oiisidered togiuker 1 lie 
j)iobabI(' run-o|l rainf.ilN find the perieni.ige of rain- 
kdl liiuling its w.iv inl<) lb<* lakes wen* riuisidered to 
be tixii'asing Ihe i.niifall is not ufained, ns 
ft>rnieil\^ in luiinbei less small ies<M\oiis m the up- 
lands. but is' bniMMl down to ilx' lowf'i lev<'ls, and 
finally into l.iki s ot sw.mips, wbx h Und-to im)frove 
r.unfall loe.dl). It is Ci)nsid< n d that the filling of 
Exkes Iniieus and lEn from the si a would make 
till whole .lie. I Si ml li-e.isi oj them i apable id close 
s(‘t I lernen I , espei i.ilb wlxii .liiii d b\ fuoper usO of 
the w. Iters of the Muir.iv and its gre.ii northern 
li'ibutaiies One laiisi* ol \ustiali.in .iiidil\ is the'' 
growth of dioughl-tesisian! peienni.il vegetation 
whieh legukites e\a[*|)i.Uion a<l\(iseh' to stotin de- 
ni. nuls for rain piodixlion, mid pnviiiis aci umula* 
lion of vv.iler in inl.ind kd^es bv its own moisture rC- > 
ciuirements .md bv Us pieventii’m of tlie foim.ilion by 
ei osion of (k'tiix (] stie.nn ( li.mm Is. Iluiiian in^eupa- 
tion tends to impiove r lunate l)\ KMsnn of forest 
deslrui'lioii and tlie siibstliulioii of glass ,nid crops 
for drouglil-resisiant v gelation, )»v >vater storage, 
and the tapping ot uiidMginiiiid w.jfe/ supplies.-- 
r n. Laby .\ ix'vv tvpe of baionx li i 1 II. I.aby : 

\ giavilv melit. 

Sm»\j v . 

Linnean Society of New South Wales, Siph inber 28.- - 
.Ml. (i. A. Watei house, piesident, in the chair. — 

1. G. Sloane : l)es( 1 ipikm ol a new tigei beetle from 
ihc W’yndham disiriii A new speiiis ol C^rindela 
w.ts dest I ibe<l. E. Harrison . Note on the pigmcnhi- 
r 1 (.>n of liogs’ eggs, R< -nils are recorded ol observa- 
litHJS on Ihe pigmmtation of the * ggs in srone Aus- 
iialian .spiidi's <d the gen(*r.a Eimnody nastes, P.seudo- 
phrvno, and llybi. . E. \Vk I'ergiisoii R< vision of the 
.\mycteride.s. I’.ut vii. ; ilyhori hy nchus and , allied 
genera.^ A siu.aII gioig) i>l genet a having aflinilRs 
both with the A( ^ntliulophus-CJubu orrhynchus and the 
Euoiuid complexes an dealt w’lh.-Mk T. WhlU 


N'ol<s on the genus Flimkrsia (fam. Rutace,xd. The 
genus Mindi-i si.a, fouud<'(l hy Robert lirown in 1814 
(ju /'. australis, the vommoii “crow’s ash ” of 
land or *M( .dv ’ of New South Wales, consists of 
< ighleen sjx'ues, tifti-en of which are found in castecji 
Auslr.alia. Th<* genus includes some of the most vnlu- 
.ible timber (tens of Australia .\. |>. Walkom ; A‘ 
specimen of No.ggt'ratldopsis from the Eower Coal 
Measures of Na w South Wak's. A large specimen of 
Nkvggeralhiopsis showing r.idiatc atr.ingcment of the 
le.ives Avas d(*sf jibed. All specimens prcviousJv 
di'scribed wilh this arraugemnit have been obtained 
froni the Upper (Newa'astle) (Mai Mea'^ures.' -Mnrj'orie 
f. Coiling: 1 lie mangrove and ‘^altm.arsh vegetation 
m*ar Sydney, with special reference to Cabbage Tree 
Cre^k, Port Hacking. I’he m/mgrove foirtiatk>n-^the 
k.. ^pedes, 

: In Hi A <inh- 
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mar.^h- ihe mnor-'-(vvo plant nS'^^iX'iations, («) Sali- 
LurnitHum and (/;) Juncrtmn, are rocD^nisod. At Cab- 
bage dVcf (Voek drift 'innd h.is f»<‘( 11 raising tlio hsfl 
(d the marsh for some and Jvin(etLim, the mar- 

ginal assoc i.ition of the ^altmai'^li, is invading Sali- 
roinictiiin. A. M. I.ea : I )<si r iption of n<-\v sjj<-( it s 
of Australian (dlooplera. T.irt win 'riilrlv-nine 
s[>ories ar<^ destiihed as nc-w , Ik longing to sixtecai 
genera in tho families Xiliduhd.v, ^lalac ckIoi mldaa 
Chi vsonu lida', I\rol\iida\ laKlom) c hida\ and Coivlo- 
[)hida*. 

Royal Society of New South Wales, (dctobc r ;; Mr. 

IC Andrews, presid* nt, in the i haii - \. K 

Peiifold ' 'lie esse nil, d nil of Lc’plt>\p( rniH))i flavi’^ccus 
(Smith). '1 his te.i-lrec grows c xtenslva ly in the coastal 
and mount, iinniis distiiils .iroiind Sydmw. 'I'he 
vavernge yiedd (d oil is about oS pei cent, fiom the 
distillation of ton of m.it<ri.d. 'riie ]Kiiuipal ti>n- 
slilLienls ;ii(‘ a- and /f-pim ne, ai om.id* ndi c ne, fudev- i 
mene. rlrvli oa ol.ilot \ taidi sinol, K-plosjxa inol (new 
ligiiid [lin iiol). sm.ill .iiiHuints of cdtral. and uniden- 
(ifical alcoholii IkkIios.- J. K. Taylor; A note on 
rheihistiy of l\utt.ajong seeds \ s\rupv 1 c>d oil was 
( Ktracted fiom the si cds with a snlvont ; some c'OuM 
Ik‘ ofilaimal h\ subiMting (hem to pia ssurea d'h(‘ <»il 
b( longs to th(' sotniali \ ing gmupof v«‘gi'table oils. 'The 
oilcake' rem, lining aftci prc'^suie tie',ilme'nt is e'ompnr- 
,ibb' with olht r (,dces C, W Mann- Piadiminaix 
Unto on the ne eui re-iu c of pnrjduiitic intrusions at 
\’ass, New South W.des. It was thought that these 
beds were Hows of \ ,.lc,anir m.aN-ii.d which ha<] issue-d 
re>ntempot ,ine()iisl\ willi the formation of the Inlcr- 
bedded sediment irv roe Ics New < \ idt nee indic.afes 
tluat aln r (In- (lepf)sitinn of (he s»dimen(ai\ material 
the^ bc(k of ])oiplnr\ weic inliiided into their 
present positions. The roeks nee titling in (be iipi^r 
side* of the* shelf of pntplnrx .ua ihni heals nf btee’eia 
formed b\ the melusinn of lr,igmt nis of sedimentai\ 
roeks while llie moltem magma w,i'' in pirna'ss of 
intrusion tow.ards tla' suifacc. 

C \I'F, 'koww 

Royal Society of South Africa, Ortnbei ip. l)i. j. 1 ). b . 
(iilchrisi, [Mesident, in the edi.iir. Miss M. R. Michell 
Some* ohsej \ atioiis on the- etiee ( of lire on the vege'ta- 
tion of Signal II ill. \\ ithiri thte'r' wee-ks of .a bush liie 
in Felii uai \ , p) p), w Inch kille d tin.- .0 1 i,d p,ii t', oj jil.uUs, 
some- had |)Ut up \ignrous shoots, nolablv As 
i (ip(')i sis , 1 law weie' |)erpi t uatnd b\ 1 e*geiK*t at ion fiojii 

tfie unde I groiiiui p,u is or bv set d 1 he* Ine stimiil.ite d 
erosion. It w.is f.nonr.ihle* to the' sj)n-;id eif (h« 
Rheaioslcr l>iish , no evidence eg e 1 ,idi< at ion of sjM-e'ies 
h\ burning w.is obt. lined Miss A \\ Duthle • 'Ibe 
morplu*Iog\ o( .Srldi^tiK lla piiniilit 1 he spre ie's is an 

' annual oee lining in .ihnndanei' n<',ii S(,-ll<‘nb<>sc h. '1 by 
b.ise of the* ve getative- leal contains w e ll-de line d acren- 
eh\ nia comnnmn ating with the* .it inospbeTe- b\ stomata 
which an* eonrmed to (lie* .digul u sui face- <>f the' li'af 
and the Ii'af-mat gin. 'I'lu r«K*is .ue- destitute- of rool- 
hairs, and cont.un ,in ciidophvtic limgiis. \, R, P'. 
Walktr : Note on .1 s[>i'cime n of I^hdcops afrit anus, 
I.ake. A nodule cont, lining an inle-rn.il c.ist .md a 
mould of tla* c\te rn.il sui f.u e’ of (la tlior.ax anti tail 
of the tiilobite* /h/ac(e/)s afrit anus, l..ake, was clcscribcd. 
KaCh segm<-in <d the- axis of (he ihor.ex bore* a strong 
medium spine, and the* thorax was composcil of eleven 
segme'nt-^. |. \V\ ('. (lunn, M. (ioldherg, .uul j. 11. 
Fergnsoh ; A note* on the* ]diat m.icoleagie.d action of 
St'illa Cooperi. llook Vil., .S, 7ve^ger\'n\ Raker, ami 
S. ](uic('acf(>Ua, Balccr. F.xtracts of these South 
African species of scuiil! have similar effects on frogs 
and manvmals to , the eNtrtwis .made from the dlgitajis- 
group, such as 5. mariitma. th''ugh they are lcs9 
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poisonous. Thev all contain gUtcofiides. -C. > 

urobbclaar : I. Se-ime* South Afrie'.in Paraniphp 
midap Fisch, The conditions fa' 'uring ’ natural 
fe'Ction of stock, the clft'cls of infe'ction, and < 
general distribution of the family’ in South Afrlc.u re 
noted Istdorn (PhVsa) tropica, Kiauss, is the 
mediate he^st of Parani phisloininu t alien phorum , Fe 
II, ,Seimf treanafode-s in the South African anura i! 
the re-lai ieniships .and distribution of theii hosts. (' 
Piiper and H. Zwarenstein ; The* “ \rcount Book " ( f 
l,m H,is/ing l.m Hn<^zing practised as a surgeor < 
F.ipe- 'I’ovvn , his “Ae'comU Bo()k ” st.arts at lyyt) - ,1 
runs on e outinuouslv until 1767; it throws light on • ■ 
lib' id FafH- down at that epoeh.- J. Molr ; Ced -r 
ami clie*mic.a) constitution. TT. ib : Fuither p 1- 
('( ll.-ine-pus obse-rv.at ions, d he posi(ie>n of the nbsr,i|,_ 
tifiii h.ind is given for ten fuilhea de 1 iv.-itives of Ik iv 
hvdi<*l, twflve- further cb-rivatives exf {)hf'noh)hth,a1i mi 
five' de riv ,i(ivf-s ed quinolinic acid, clev(-n futl'iei 
triiihenv la ai biiio] elves, and ten otlirr substanc(*s (,11 
meted with e'olour and nuorcstcnce 
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Obi.is CeMUpletas \ ( "nrrespnnflencia r'ie-ntifica (!( 

b lore-nlino Ameghino Oiiigida por Mfre'clo I. d'ei - 
1 e-lli N’olumen 1 • \ i(l,i \ Obi. is de l Sabio, Pr>. Via 
A'olumeii 2 ' Pe rm im>s d rilcajos (de-nt ificos, Pj' 
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giaplis «>n Physics) Sia'ond edition. Pp, \-b237 I < 
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author’s corrected text of “La Materialisation d 
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Mk(‘n and measured ut the Perth Observator) undn 
(he direction of H. B. Curlewis. Vol. 13 : 
id Keclangidar Co-ordinates and Ma^^mitudes of (.S7i> 
Star Images R.A. (o o’* on ^daics wiifi I'cntias m 
Dec. - 35 "^' Bp- 51 - ^ ‘ 4 ’ McaMirrs of KcU.m- 

pillar (\vordin:itos and Ma^mitudes i.f .'-{.753 si.n 

linage:^ K.A. 6’* to u’* on Pl^itr^ \siili DttiiU'. in 
Dec, f'p- t’3- ’5- ^h.l-.uI<'sof Kcu.in- 

f‘o-ordi^a(e^ and Magnitudes td st.n 

l(nag<‘S K.A. to os’*, on Pl.itrs wnli (dntns m 
Dre. -35'^ Pp- ’‘'•r- ■ Measuies of l'i,t'lau- 

uul.'ir Co-ordinates and Ma^nirudi s of i<i..'77 St.n 

Images R.A. iS’* to 24^, on Plat< s with (d'ntn's jn 
Dee. -'35^^. P|>. 04- (Perth: Ohsei v.noi w) 

'{'he Tragic Sense of laft* in M* n and in Peoples 
fh MigiieJ de Unamuno, d'r.nisl.ited h\ |. p. Cr.iw- 
lord ditch. Pp, .v\x\if3^j, (I.oiulon* .M;uniill.in 
md Co., Ltd.) 17s. net. 

The War List of the Cnivi^rsitN of (’.unhiid^e, 

f(D4'*iOj8. Hv <r. \'. Caie\'. IT- ^i\ ftM(» (('.mi- 
hi idge 1 .\t th(- I'liIversitN- Piass.) jo,. m t. 

The Dish ifiulion of (las. IC' W'.drei Uol< Pourlli 
M]i(i(^n, r<'\Kril ten and rnl.irged Pp. \\if()on 
(fondon* Penn Bros, Ltd) 50? nit. 
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>f.di(‘re. fh Pi of. J. l.emaiie. I’p. 
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Directive W'irt 1 < ss TeK'graplu . Dii<<tion .md Posi- 
tion Finding, etc B\ L. ll W.din (reihmc.tl 
Pi Imer Series.) Pn. \ii t f?t (I on. ion. Sir I. Pit- 
m.m and Sons, Ltd ) 2':. dd. nrt, 

Lvervdnv Lif.* in tin Old sion.- \gr Wntl.n .md 
illustrated hy M. and (' 1 1 . I? (^>ufriiull ir.\ri\di\ 
life Series, 1 .) Pp \4-7o(), (I ondmi l> T. fOts- 
ford, T.td ) 3s-. net 

Homework ,md Hofihv Ilorst- f'alihdfix If T'.dd- 
'\ell Cook. (PtTso rfa\l)Oolvs, \(). 0) Pp. \ii I 38. 
(london: B T Batsford, Ltd) t'd ml. 

Tron-Founding. Bv B W hi(ele\ (('ommon ('om- 
ni. dd ies .-iik! Indijsti ics Sei if s ) I’p. \ i i^i. (Tondon 
Sir I, Pitman and .Sfins, Ltfl.) to n. t 

Vnplied Caleulus • An I nli luliu tor\ T< Nl-i-.^ok'. B\ 

1 ' F r. Bisacre, Pp \\il44(» (f.ondon: ftlarkii 
and Son, I Id ) los'. 6d. n«'f, 
fVohIcmi di Filosofia ILit.mir.a B\ \ntonino Bf>i /i 
Pp. 444, (Rom.' : Cr. B.'iidi.) 60 die 
(Vganic S\nlhes('s- \n \nim.d fkildli .ilion of 
S itisfaetory Methods for tlie I’repai .it ion <>• ()ig.uii< 
Cheinica]<?. Vol. 1. Pp. \iiidSp (X. w A'oi k f 
ib'V and Sons, Lie.; I.oiulon Ch.apman .md Hall. 

I -fd ) 8^. ()d, not . 

The Passing of the Cre.d Race; or, tiif R;i< I.d 
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j has prodigiously Numerous taverns, 

j otVircs, and public csiablij^hmenS which htretolore 
, burnt coal, now use ('olo* to the total exclusion of 
I coal; and in e\<r\ inamd.utoiv which recpiiies 
t e\1t'nsiv<* li|j;litlni4 or hcatin;;, ^as and coke aH‘ 

, now lh<' means joinil\ cmplo\c'd " It would thus 
j appear that, a »antui\ a^o, the I ondnn j^as under* 
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I coal at jmKl(Tat(‘lv low tciujici .it m cs, supplied tin: 


public with two “ smo!\i‘lcss ' * coal ptoducls, 
, Edttoruil and Publishing Offices uamcl) , }^as foi li^^btiu^ .ind a soft <'oke for beat* 

MACMILLAN CO. LTD.. in^T purposes, tlu- iOiuhmcci use of whlcli made 

ST MARTIN’S STREET. LONDON. W.C.2. possdjk* the abandonment ol the burning of raw 

Adv^rnsememi »nd bus, nes. leiter. should b. '''’‘'''‘‘S nil,,-, s., inildir .-MulilisInm-iUs. 

addressed to ihe Publishers. tunc Went on, howcMT, tcisl-iion iclorts wtTc 

Editorial communications to the Editor. rc'plat'cd bv thos(‘ ol lut'cLo in tlu' j^^as-wor ks, with 

Telegraphic Addre,,: PHUSIS LONDON ^ •"''''"'''’"’f; I''"'- 

Telephone Number, GERRARD 8830. ivr.,tu„-s lint I, lly y.‘:,rs 

' nt4<), when tliis i'ban;;(' had become uni\’{M'sal, the 

chief objetT ol the umka Ldoii^S still 

Carbon Monoxide in Public Gas Supplies I romaiiu'd the production of a (nal-^.;^<is of hi^h 

M ore than ordinary interest is attadird to '^^‘if-’lhiminatm}; povver loi^cliiei with a coke of 
the Report before us,' inasmia h .is it “ medium yiorositv .and l('xture that it 

deals with issues of ('onsi(leral)k; important ( from .mswer most domestic luel i ('(inireirumt s. 

the points of view both of national c'onomy anrl < oal-^as of fifty \c.irs apo wouki probaldv 

of piibli.' health. 'j'o understand tin* question (about) 025 pet < I'nl. of CX).., ho of CO, 

in\o]\cs not onI\ some knowkai^e ol the history ‘"i*' “ Iwcuy b^drocarbo^s, ” 400 of methane, 

and ('onditions ol piililu' o,,s supplies (Imini,^ (he ludro^en, and 475 of nitn)-('n, and its 

Jiasl laniiirs, hut .ilso .i li^viu pcrsp<,iiv(‘ in om calorilic v.due would be (.djoul) 700 

views as to ilie most economical solution of the tneasured dn-. at ho^ E. and 

domestic smoke problem. barometric pressuric 


i’or ne.ar]\ eig hty years altci I hi* establishment 
of the first public ^as-worI<s in f.ondon in llu' 
year 1.S14, the gas undertakings m (ImmI Hiitam 
supplied lh(ur customers willi what lias been 
called .1 “straight (O.al-g-as,” or, in other words, 
with a g.'is obtained by the (Mi boms.ilion of a 
bituminous co.d (sometimes mixed willi a small 
profKu'tion of “ cannel-coal”) in retorts. In tlu' 
<^'ar!\ d.i\ s ot the Iiidustrv, rast-iion tl torts were 
employed, neccssilat ing^ the use of compar.ito dv 
low ternpeiatnrcs (6s(-V-75oO C.) and the ]jro- 
ductiim ol a rich lighting- gc'is and a “ soft ” coke, 
'vhich latter could be utilised cffectividv in domes- 
tic ftre-pla(a‘s. U is sig-nirHcant that the name (A 
the first London gas undertaking wa.s the (i.is 
Right and Coke Company, and that Frederick 
Arcuni, wlio in 1819 wrote the first desc'riptive 
treatise on the manufacture of coal-g.as, was able 
to say that “ the demand for coke in the capital, 
since die establi.shment of the gas-light works, 


1 Gay Regulation A<i, i 9 ?o. Report to the HoittI of Trade of tl 
Oepattlmeniia Committee on rAtbou Monoxide. Pp. 12. (Cmd. 1433 
fUodon. H.,\f. Stationerr Ofiice, 1931.) W. not, t.ma. 
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With tfie raj)id (kwclopmcnl , Irom i8t)o 
onw.irds, of incandcsi ent m;mtlc gas lighting, 
wliit'li f<j]low('d (lost' upon A. \on Welsliach’s 
inventions in t'lt'rm.my {1S8:;; »)£;;), and the con- 
current increasing use ol gas for cooking and 
domesfit' healing purposi s, whli h were the oul- 
ccanc of I'homas kk'tdur’s piom'crlng efforts in 
this (-ounlrv, the m't'il of a ilch g.is of high sclf- 
illumln.iling power diminished, and eventually 
I] .ilmost disappeared, 'i'he demand arose for a 
('h(*aper gas of nif'dium Iliummating (s.iy of 
( andle-power) hut good healing power (say of 
about 600 B.'rh.U. gross pei cb.ft. at bo*^ IF 
and 40 in. barometric pressure). This led to 
r.ii.sing the earbonising temperature in the retorts 
up to 1000'' C. or more, and using re- 
generative ” methods of firing the n;tor1 

si'ttings, whereliy soiwe 12,000 (b.ft. of gas 
j)er ton of co.il wore.' piodiu'ed. t'onliiining filxnit 
25 per (ent. of TO.y, 9o of ( f), 35 of heavv 
hvdrocaibons, 3^0 of CH^, 30 (k IL., and 50 
of Ng, and having a gross calorific value up to 
aboilt 600 B.Th.U, per cb.ft, at 60*^ F. and 
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]o in. barometric pre.vsure. As the carbonis- 
ing^ tempt^rature increased, however, the residual 
coke became ^aadually harder, and therefore less 
suitable for domestic consumption, especially in 
an open lirc-placc with low draught. Indeed the 
^as undertakings soon found tliemselvcs in the 
position of producing a coke which was neither 
a good domestic fuel nor yet a high-class, hard 
metallurgical coke, witli the result that its profit- 
able disposal was often a matter of flilhculty. 

An obvious way out Avas to converl part 
of the coke into “ v\'ater-^as,” by one or 
other of the processes which had been deve- 
loped sinc(" the first Lnwi* plant had been installed 
in (treat Mritain at the Leeds hor^^e in the year 
1H88. And b\ mixing some water-gas with the 
coal-gas, a largiT proportion of the potential heat- 
units in the coal taken into the gas-works could be 
sent out in the form of gas. Moreover, water- 
gas Is cheaper lo produce, and has an even higher 
ralorifK' intensity' (flame temperature), although 
the thermal ef1i('ien('y of its production is some- 
what lower, than that of <'oal-gas. Another im- 
portant advantage about w'nter-gas is that the 
plant for prcKlucing it occu[)ics a much smaller 
area than a coal-<'arbonising plant for <‘Cjual 
gas-therin yields; and, moreover, its operation is 
so comparatively easy and labour-saving that, to 
the harassed gas engineer, it is “a very present 
help in time of trouble,” c.g. when coal supplies 
are unduly short or tlu? d('mands of l.ihour ex- 
cessive. Lp to the outbreak of the w’ar, how- 
ever, British gas undertakings had been ('om- 
mendably chary in using water-gas; iiuieed, it is 
probable that in the vear 1913 the proportion of 
w'ater-gas sent out did not, on the averag^e, exceed 
(if it was as much as) 15 per cent, of the whole 
gas output of the work^. 'I'he public' would, in 
that \ear, be supplievl wfilli a gas of an aver.ige 
gross calorilic value ot about 575 H. rh.Lk per 
cb.ft. at 60^^ V, and 30 in. pressure,’ of w’hich the 
content of carbon monoxide did not exceed 15 per 
eent. at the mo^t, aiKl more probably in the 
majority of ('uses would not ho gre.iter than 10 per 
cent. 

It may liere lx* mentioned that in the Lnited 
States, where' the manufacture of water-gas 
originated in oSHc;. ilic policy of convertings the 
coke into water-gas and of rarburetting the latter 
with oil-gas liad, k)ng^ before the war, been pushed 
almost to its extreme limits. 'Lhus New York 
had long bcei\ supplied with a mixture of about 
one part of “co.d-gas ” with as much as six or 
seven parts of ” fij#rburet^d 1 
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Chicago with a mixture of one to five pai 1 
Boston with a mixture of equal volumes, and > 
on. In 1917, the New York gas contaimjd, on , 
average, about 3 0 per cent, of C(X> ^7’^ C( y 
12 5 of heavy hydrot'arbon^, 200 of methatu , 
300 of hydrogen, and 73 cf nitrogen; and ii . 
average calorific value would probably l>e aboci 
075 ILTh.U. per cb.ft. at 60° F. and 30 in. barn^ 
metric pressure. 

During the war circumstances ar<ise vyhiF; 
lully justified, as a temporary measure, the relax. 
tion of some of the conditions formerly irriposefi 
upon British gas undertakings, which w'ere per- 
mitted to supply gas of much lower calorific valut' 
and higher water-gas content than In pre-war 
(lavs In the circumstances this could not well 
be helped, and it was endured by ('onsiiiners with- 
out (ornplaint as a war necessity. Lnfortunatelv , 
however, the gas industry, having thus been 
liberatt'd temporarily from former controls and 
restrictions, yearnt'd for a more permanent 
emaiu'ipat ion therelrom; and so what may be 
termed a strong “ hie and liberty ” movement set 
in, more parti('ularly In tlie direction of supplying 
gas of lower ralorifii' value, on the plea of benefit- 
ing the ('onsumer b\ giving him cheaper gas- 
therms than othiTwIse he could obtain. 

.\l this point the Fuel Kesean h Boatd stepped 
in, at lh(' n'qucsl ot the Board ot d rade, with the 
ohjei't of advising “what is the most suitable 
I'omposition and (juality of gas and the minimum 
pressure at which it should be generally supplied, 
having regard to the desiralnlity oi (‘Conomy in 
the use (d (oal, the ade(|uate reeovery of by- 
products, and tlie purposes for which gas is now 
used.’' d'he ansv^er of tht' h'uel Hescarch 
Board to the prevailing view in the gas 
industry “that the elasticity in manufacture 
can (>est be secured bv the fixing of a 
siilliciently low ('alonlic standard ” was some- 
what vague .ind hesitating; but the- Board rightly 
based its n'comrnendalions upon the prim'iplc that 
“ the interests of the consumers can best be con- 
served if their c'ontract with the gas undertaking 
is based on the sale and purchase of heat energy 
measured in fixed units which can be sclent ifically 
determined by simple means.” And it wasi, there- 
fore proposed that ” the consumer should be 
('barged lor the thermal units which he actually 
receives in the same way as the consumer of elec- 
tricity is charged for the Board of Trade; 
which pass through his meter.” This hnpqrtartt 
conclusion wits, however, accorti^anied by k pro- 
nouncement that th^, for coal- 
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and the Board finaUy rmnn- 
that,^ subject to the forej^oing principle, 
the gas undertakings should be “ free to deliver 
to the consumer any mixture of the ordinary com- 
bustible gases free from sulphuretted ludrogen 
and not containing more tlufti 12 per cent, of inert 
<J^stLtuents,” whilst suggesting “ the standard- 
isation of burners in appliances for a limited 
number, of calorific wdiu's ” hetueen 400 and 
^00 B.Th.U. per cb.ft. d‘he Board's main 
repemvnendations, except as regards inert con- 
stituents, were given effect to by the (ias Regula- 
tion Act of 1920, which also provided (inier alia) 
that the Board of Trade sliall, as soon ns may he 
after the passing of this Ar t, cause an inquiry to 
be held into the question whether it Is nei’cssary 
pr desirable to prescribe anv limitations of the 
proportion of carbon monoxide uhich may be 
supplied in gas used for domestic purposes. 

Now, whilst it is gemTally admitted that there 
are certain economic advantages to he gained f)\ 
supplying the public with coal-gas diluted with 
water-gas, there are, nevertheless, v.'cighty objec- 
tions to an unUmited proportion of the latter being 
allowed in a domestic gas supply, arising from the 
poisonous nature of carbon monoxide (ol whi('li 
water-gas contains about .[2 p(.’r cent., as against, 
say, 7 per cent, in ('onl-gas), and also from tlu‘ 
fact that the range of (‘vplosibility of water-gas- 
air mixtures is considerably wider than that of 
coaI-«gas-air mixtures. Anv /arge admixluta' of 
water-gas with coal-gas in a domestic supj)l\ 
would add materlallv to the dangers I'toth of car- 
bon monoxide poisoning and of gas ( xplosions in 
houses. 

The danger.s of carbon monoxide poisoning with 
gas containing a large proportion of water gas 
formed the subject of an ollicial inquiry by a Com- 
mittee (of which Dr. ]. .S. Haldane and tlie late 
Sir William Ramsay wcri* members) appointed by 
the Home Office, whose Re)>ort (Ciml. 9164) was 
issued in the year iSqt). 'Ihis Committee eorv 
sidered that the most probable manruT in wliirb 
accidental death from gas poisoning would occur 
would be from gas, inhaled during sleep, escaping 
from a burner left full on unlightcd and, influ- 
enced % experiments made by Dr. Haldane, as 
well as by detailed information laid before them as 
to the, uses of water-gas in the Cnited .States and 
ttis effect upon human health, and liaving in mind 
nl^ tfie. nature of carbonic oxide poisoning and 
the faulty character of gas pipes and fittings in 
eJass of. hou^e, . the Committee reported 
our opinion. 
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only effective method of preventing danger from 
water-gas fis to fix a limit wdiich the carbonic oxide 
in a public and domestic gas supply shall not, in 
ordinary circumstances, exceed.*’ .\nd, whilst 
admitting the difficulty of a.ssii^ning a limit ap* 
plicahlc in all circumslances, they suggested that 
12 per cent, of carbonic oxide would in ordinary 
circiunst.'uices be a proper limit, with 20 per cent, 
as the highest that should ever be allowed, and 
that “only under special circumstances.” Since 
this Committee reported there has probably been 
some (tliongh not a great) improvement in the 
chara('ler of the gas serviic-piprs and fittings in 
the fXKiror cla.ss of houses. Also tlie. more ex- 
tended us(‘ of incandesv'ent mantle lighting- ha« 
nndoubledly meant that Ic.ss gas (in the ratio of, 
say, 7 to lo) would nou.'idays esc'apc into airbed- 
room, from a burner left full on unlighted, than 
twenty years ag-o. Therefore, if in some- 

where between 12 and i (3 per cent, of caibonic 
oxide \v<is consideu'd to Ijc, “in ordinary circum- 
stances,” a proper limit, it would follow (the 
poisonous nature of carboni(' oxide remaining un- 
changed) tliat lo-d.iv 20 p(*r ( cnt. might similarly 
bo considered a le.i.sonable maximum limit. This 
last-nu'nlioned vivw was t.akcn bv thi* British Asso- 
('iation I'uel iwonomy C'ommitlee in its .Sis'ond 
and Third Reports (h)i 9 and 1920), and after- 
wards supported, on pin siological grounds, by 
Dr. J. S. Haldane in his ('vidence hebMe the 
Board of Trade Committee. T he adoption of such 
a limit w'ould mean that the gas undertakings 
wa)uld be .at liberty to supply a mixture of one 
luiiulred paits of straight coal-gas with (up to) 
fifty parts of blue water-gas, a fairly, generous 
allow'ara'e of the last-named. 

But the gas industry is to day much more 
strongly organised and entreni bed tlian it was 
twenty years ag-o. So, wTiilsl admitting that 
few' undertakings would be Inconxi'nienced by a 
^limit of 20 per cent, of carbonii' oxide, exx’ept in 
case.s of emergency, and disclaiming any prc.sent 
intention of supplying very high percentages of 
w'ater-gas (in London a proportion of only 33 J 
per cent, of carburet ted water-gas being- contem- 
plated), its advixatcs argued before the Board of 
Trade Committee that the advantages of cheaper 
gas (although nowadays gas, at twelve to fifteen 
pence per therm, seems a very dear fuel) out- 
weigh the danger to human life feared from higher 
proportions of carbon monoxide, and, therefore, 
that no statutory limitation should be imposed. 
Eventually, as the result of its inquiry, The Com- 
mittet di^.sp’dfiqide, b^ing “greatly impres.sed by 
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tho necessity of allowing the devt'lopment of the 
^as industry to proceed, without any check on its 
natural proj^ress.” 

Such ^\as the Committee’s foncluslon on the 
mailer, Init it was qualilied hv the sutjg'esticjn 
“that the Departments eoncerned should carefully 
waleh thf‘ sitmition so that, if tin* freedom from 
limitation whieh wc rc( ommend is accompanied h\ 
unexpectedly unfavourable results, the attention 
of Parliament may, if noc< ssary. be a^>-ain directed 
to the rnattiM,” as thonj^li tlie Committee had still 
some mlst^lv iiif^-s about its verdieL and did not 
consider it as linal. C'ertainl), in the li^du ot 
stalistii's rCating^ to ar( idental g^as poisoning 
placed bi'forc the Committee by the Registrar- 
Oncral’s Department, and those puhlislied for 
the ^ears nir y-i() l)y the (las and Electric flight 
(commissioner of Massa('husetts, whicli are 
referred to m rlie Report, there would appear to 
be a nuicli greater risk ni accidental death from 
('arhon monoxide poisoning in localities whcie 
coal'gas largelv diluted witli water-gas is supplic'd 
tliati in those in which no \^’ater*gas is added. 
Indeed, it seems arguable that, had the matter 
been decid('d mainly by such statistics, and on the 
physiologaal evidence, rather than on those of the 
cheaper productimi of gas, a verdict in fn\our ol 
limitation would have h(*en the more natural and 
appropriate one 

'Phere is admittedly much to be said on hygienii' 
grounds iit support of the argument for cltcaper 
gas, especially in view of the great improvements 
made during recent years in gas tires, and their 
consequent wider adoption for the heating of 
living rooms whicdi are in use fc»r j)art ot tlic day 
only, f 'or such purposes, as well as for cooking, 
gas is still an economical fuel, not so much on 
grounds ol its initial cheapness (for it is a rela- 
tively dear fuel as compared with coal), as on 
those of convenience and cleanliness. It ma\ , 
however, be arguecl perhaps with e\en greater^^ 
lorcc that, for the ordinary living rooms of a 
house, which require to be heated all day long, 
there is probably nothing more healthy and eco- 
fiomical ilian radiation from red hot scmi-caihon- 
ised coke burning in an open lireplace, and that it 
is in such direction, rather than that of gas heat- 
ing,' tliat the ultimate solution of the domestic 
smoke nuisance mainly lies, although undouhtedh 
each method will contribute to the desired end. 

The Committee does not appear to have con- 
sidered at all the question of the greater risks of 
back-firing and explosions arising out of the much 
wider range of* expldsibility of coal-gas ^ when 
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largely diluted with water-gas for a dome^^ 
supply, although this is a matter of some impu - 
a nee. Moreover, it seems to hav e been overlool i 
that w'hereas the gas supply of many Amerir, 

( ities may contain as much as 25 to 30 per c< ■ 
of carbon monoxide, #yet it would be of a mu ',] 
liigher <'alorilic standard {i>idc that of New' Yor ) 
than any gas supplied, or likely to be supplu 1, 
under the new regulation ])y British undertakini^^ 
Indeed, it is a rnatler ot mere arithmetic that j,i 
American burner supplied w ith gas of 675 B.Th 1 
per cb. tt., and containing 27 per cent. < ! 
('nrbon monoxide, would, for a given heat devehju 
ment in the flame, actually pass somewhat le^s 
carbon monoxide in a given time than a British 
burner supplied with a .173 B.Th.l’. gas con- 
taining only 20 per cent, of carbon monoxidi 
It mav, hn\ve\'er, be hoped that British gas undei- 
takin^s wall, in their own interests, \oluntarih 
work within .such a 20 per cent, limit, and that 
gas consumers generally will fully realise the im- 
portance of keeping a sharp look-enjt for gas leak- 
ages and of usingf only the best-made taps and 
fittings. W . A. B. 

Diseases of the Rubber Tree (Hevea 
braziliensis), 

77 /c Disc(nt^s and Pests of the Rubber Tree. By 
'r. Reti'h. Rp- f 278 4 6 plates. (London 
Macmillan and Co., Ltd., 192 t.) 20s-. net. 

growth of the rubber plantation busi- 
X ness, in which many millions sterling ol 
Ihfilish capital are invested, provides a striking 
example of the advantages that accrue frr>m the 
combination of science and industry. It is, in- 
deed, not tCK> much to say that but for this com- 
bination the rubber planting industry, as it has 
flourished during the last ten years or more, could 
.scarcely have maintained its existence. 

It is not necessary to dirtxt attention to the 
ess'-ntial aiil which science has given in enabling 
the raw rubber to be fitted for its various com- 
mercial appli('ations. On the other hand, the 
present extensive development of rubber in 
industry w'ould not have been possible had not 
scientific h^ilp been at hand to enable the planta- 
tions themselves to be maintained. In th^ earlier 
days, as in many another tropical agricultural in- 
dustry, all went very well with the planter — and 
then came the inevitable onset of disease, which 
tmder tropical conditions of growth may, and il 
unchecked will, easily assume serious propor- 
tions. The first serious check in the |iistory of thf 
..plantation enterprise came in the form of a roo^ 
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di,9^W'4W'' %!%;■«?««» 0* a Ispecies^ of Forties 
{/ijt history of the disease was 

source andlhe- conditions of attack 
heoi^rnie known through^cientific investigation, 
►atod then rational methocis of control were de- 
vislti * 

< ^Somc optimists thought that thenceforth all 
trouble was at an end, but experience lias 
<!Cnfifwed the views of those who at that time 
'expressed a contrfiry opinion. There are now 
^ktiown tp be a number of pests, mostly fungal, 
which threaten more or less dangerously the exist- 
ence of the rubber trees. It is not unlikely that 
others will appear in the future, which either have 
not yet gained access to the plantations or perhaps 
hpve not yet acquired their full virulence. At any 
.rate it may be stated confidently that the rnainten- 
• ance of scientific investigation, whkh alone can 
provide the essential conditions for the control of 
disease, is a prudent measure that is of vital im- 
portance to the existence of the W'hole indust r}'. 

„ It is fortunate that the men who control largely 
the development of the great rubber plantations 
appreciate fully the services which science can 
render, and ai Uinlly has rendered in the past, and 
this circumstance is one of the best guarantees of 
the! future success of the enterprise. 

Naturally, a considerable mass of knowledge 
hasr aceiimiilated on the eauses and methods of 
treatment of the various diseases to which the 
rubber trees arc known to be liable, and it is for- 
tunate that Dr. Fetch, with his long experience in 
Ceylon, should have set himself the task of pre- 
senting, in a readily available form, the results of 
thai^cxpcrience in the book under notice. By the 
term “ tree ” is meant, of rinirse, the Fara rubber 
treey Hevea hraziliensis, which from the planter’s 
point of view is the only rublwr-prodia'lng plant 
of importance. Dr. Fetch disiaisses the sul)je< t 
partly from the general point of view, jjnd shows 
hoW neglect of correct principles of cultivation 
may promote disaster. He then describes the 
C-hitracters presented bv the var.ous par.tsites, and < 
their several effects on the rubber tree itself, indi- 
cating, or at least discussing', the remedial or pie- 
ventivc measures wdiich should be adopted, h'x- 
plates are gi\en in the body of the work 
illustrative of the various diseases, and we could 
bavfr wished it had been possible to print an 
expl&natory legend at the foot of each plate, to 
hflving to turn clsew'hcre in the text for 
' identification of the figures ; perhaps this may be 
pok^iye in a future edition. 

^ book is, much more than a mere guide to 
tHe nn4 vegetable, that affiict Hcye^/ 
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gestions mtik€ it valuable frottv tht point of 
view, of general pathology* aad rei>®V *1ft of in- 
terest to a wider circle of readers than the rubber 
j>Ianters for whom it was primarily \Vritleo» yho 
author also hints at the prcjxi ration of a companion 
volume that shall deal with the subject from a 
more plysiological point of view. 'Die need for 
such a work is pressing, for ijuitc apart from 
the more general aspects tif pathology which 
may lie expected to fall within the scope 
of such a volume, the whole questioa of 
the 1 unction of the (complex latex and the 
problems of predisposition to disease have never 
ye^ received adequate treatment. For the pre«cr»t 
we conclude by congratulating the author on the 
production of a real contribution to the literature 
of economic botany, and the publishers also de- 
.s(r\c commendation for the excellent form in 
which the subject-matter and the illustrations are 
pucsenled to the reader. J. B. F. 

Some Psychological “As Ifs/’ 

(1) Vsvcholo^y i^)ui Mystical E\pcncncc, By 
ITof. John llowley. l^p. \i \ 275. (lamdon 
Regan Paul, Trenih, rruhner ahd ('<>,, Ltd.; 
St. Louis, Mo. : B. Herder Book Ckimpany, 
1920.) loy. (xi. net. 

(2) The Science of (hirsclves. (-1 Sequel io ifto^ 

'‘Descent of Man.") By .Sir Hampfylde Fuller, 
(Oxford Medical Fublications.) Fp. ix-j- 326-4*3 
plates. (London: Henry Frowde; Hodder and 
Stoughton, 1921.) i0.s'. net. 

(3) Religion and the New Psychology. By W. S. 
Swisher. Pp. -xv4-2()i. (Dindon : George 
Routledge and Sons, Ltd., n.d.) lOs.Vid. net. 

(4) Collected Papers on the Psychology of Pharh 
tasy. By Dr. Constance 1 '. Long. Fp. xii-i-216. 
(London : Bailli^'re, Tindall, and Cox, 1920.) 
ros. 6d. net, 

(i) HOW LEV’S study is a sound piec« 

XT of Work written by one who has know- 
ledge and training along lines of thought which 
\vc cannot afford lightly to dismiss. Without 
(len)ing the \alidlty of the concept of sub-con- 
sciousnevs (in some sense of the word) he rejects 
that of merely automatic combination of psychic 
elements therein. “W'e must,” he say.s, “posit 
some agenev other than the psychic elements con- 
sidered in themselves.” Mystic experience is a 
dircet realisation, sitie intennedio, by the agent of 
the Agent beyond. What the author speaks of as 
“agnostic psychology ” may try to interpret this 
in terms of illusion ; but how comes it that the 
illusion conduces to useful and sustained effort? 
(2) SUf , Bampfylde , Fdicr buikllt a super* 

T 
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^lructllre of- ihoug^ht-process, interpreted with 
^onio originality in (he light of long e\pericn('e in 
altairs, on a frankly maleriali-iUo foundation. 
Mind J.V (and not only is in some way Lorrelatcd 
with) physiological process in the brain. the 
tievelopnient ol the cerebral heimspheies intro- 
du('es a new and peculiar nervous condition - that 
uf consciousness.” “Ideas are material things, 
and may be figured as clusters of brain-cells. 

(3) Mr. Swisher gives us Ins solution ot “ f/jc 
rc'ligious problem” — i.c. “tiie perfect adjustment 
of the ego to its environment - the immediate en- 
vironment and the cosmos.” lo him the gospel 
ot Freud cariies glad conviction. When we grasj) 
adequately the liaturc ol the unconscious through 
the methods ot psvcho analvsls we shall realise 
its inlluence on the re ligious life. 1 he conc lusions 
lo which the author has been led arc set forth 
with much vig(nir and freshness, and if he is sati.s- 
lied “that religion liad a ])hallic- origin” he has 
full right U) sas so. J he^c'hapt(*r on mystiedsm 
and neurotic' slates invites com})arison with Frol, 
llowlev’s more “ adema ” treatment based on 
eonviotions derived hi)m an olclc^r gospel. 

(4) Dr. Constance Ik Fong found, her doctrine ! 
rather on the tourth gospel ot Jung than on the 
second gospel ol I’reud, though both must be 
included in the canonic<d books ol the new faith. 

A candid friend, who is an academic psychologist, 
hade her as she li'lls us in the pre face -alter her 
title, saying that the book has nothing to do with 
psychology. She' retained il, howe\c*r, “because 
the book deals with an aspect ol phantasy to 
which acadc'mic psychology is paying c'onsidorahle 
attention at present.” At the same time she 
warns Ikt readers that thev will tind in it nothing 
about such matters as “the relation ot imagina- 
tion to perception,” Oiw would have thought 
that the discussion throughout turns very largely 
on the nature ot tins relation. At all events, 
whatever label others may sec lit to afhx to him, 
no psychologist c .in altotd to disregard new facts 
in whatever manner they may he i cached, and 
Dr. Constance' Fong acldue c*' m.iny facets which 
are w'orthy eif caret ul considcTation. 

Huxley was w'ont to warn us against passing too 
lightly Irom “as if” to “is,” pointing the moral 
in one of his class lectures by refert ncc to 
l^arvvin’s twenty years’ testing of natural selec- 
tion. He did not disparage the value e)f hypo- 
thesis; his meaning was t)iat we should differ- 
entiate the several values of uiir hypothetical “as 
ifs,” and lay bare the evidence which marks the 
difference in probability between the 095 which 
approaches the, perhaps unattainable, i of “is,” 
and the 0-05 which is all hat sundry flimsy con- 
jectures can legitimately claim. It looks as if 
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the integration which obtains in human fantasy 
and thought were due to an integrating agency 
other than the natural ^elatedness of the psychii' 
elements considered in thl^mselves. It is for i rof. 
How ley to assign the probability -value of this 
“as if ” and to marshal the evidence in its favour, 
lo Sir Hampfylde Fuller it looks as if thought 
were in pn^'i niatcriu with cerebral organisation, 

It is for him to state the probability-coeihcient of 
this hypothesis and produce evidence in support 
ol its approximation to i. It looks as it there 
were imaginal complexes in that which seems as 
if it were a psyche nowise dependent for its exist- 
ence on the structure and function ol the brain; 
it is for Dr. Constance Fong and Mr. Swisher to 
justify their existential “is” in the unconscious. 

An “as if” accepted as “is” Ijecomcs a basal 
assumption or presupposition from which flows 
the “must be” so obvious to the acceptor that 
demand for evidence on the part of the critic 
seems unreasonable. Memory-images as such 
“must be” retained somewhere; if not in con- 
sciousness, and if not in the brain, then ubvi- 
ouslv in the unconscious. Retention otherwise 
than as sLuh -/.e. retention ot the conditions 
under which Ircsh blos'.oms of imagery shall 
.ippear iiiider appropriate excitation— is left out 
ol consideration ; but should it not be considered 
and the ground of rejection laid bare? Retention 
of memorv -images as such in the unconscious 
seems to he the cardinal “as il ” ol iiuK'h psycho- 
analysis; but IS it wholly unreasonable to ask for 
evidence? 

To put the matter more concretely, suppose 
that someone has a dream in which there are 
certain imaginal factors in lantasy — say, P, ig, o. 
On a later occasion,' by the method of “free 
association,” other lactors say, /, n, p- are 
tlic?i rendered supra-liminal. W hat is the prob- 
ability-value of the* inlercmee that they were sub- 
limlnallv jiresent n.v inui^iual factors latctit on the 
^prior (H'c a.sion oj the dreiuiiy 1 here is here no 
cjucstion ot familiarity with the laels. We may 
grant that as fai'ls they aie given correctly. It is 
a matter of evidence for or against an “as if” 
on the basis ot which the facts are interpreted. 

C. Li. M. 

« 

Our Bookshelf. 

Peiirose's Atifiual Vol. 24 of 'I he Process ear 
Book afui Rcz'icw of the Graphic ArtSy 1922. 
Edited by W, Gamble. Pp. xii 4- 91 Tplates. 
(London: Lund, Humphries, and Co., Ltd., 
1921.) 8^. net. 

.VJ.THOUGH the editor.has nothing particularly new 
to bring forward this year, he has succeeded in 
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rnakmg a very interesting and in^truLluc \ulunio. 
We think that the illustrations, which aie many 
<ind vaiious, reach a i.ither lugher ^taiKhird ot 
excellence than that to which \\c ha\c heen ;u(Ub 
tomed. The editor tells us that uiuluuUedly, m 
time, all text-composing toi printing will he done 
hy a photo niechaiiical prcfccss, and that this maiter 
IS still being worked at and progicss made. Collo 
type, which many used to su[)pose to bo too tioublo- 
sume to work in this country, l)e«'ausc of the \agaiies 
ot the climate, appeals to he gaining in ra\ouig and 
can bo cximbinecl with offset methods to consideiabh- 
advantage. An example of such a ('omhination is 
given in a coloured collotype of Messrs, Houaid and 
Jones. The history of the Print Sixiety l)V Mr. 
M. Whittington, with offset examples, will he 
appreciated by many artists and (Y)llectois who 
favour etching as a means of expression. ^^r. 
(Famble. in his Review,” refejs to the neglect of 
inventors and inventions, and w^e would heaitily 
second his desiie that snrhneglci't might beavoid(‘d 
He is, however, unfortunate in one of his exampl.'s 
--namely, the ” Fdcctriral Tnkless Piinting” pio- 
cess, whi('h was shown sonu' live-and twentv ye.irs ; 
agf) liy the late Mr. h'liese r7?eono. ^^l Oamhie 
says that Mr. (jreene ” was nnal)](' to find tiu' mres- 
sniv financial support, and the picxyss died out of 
recollection ” The weak point of that tnethod wa ^ 
diagnosed in a mona'nt l)v those who were* wc'll 
gioundcM] in srientific piinciples. The paper w is 
sensitised all ov'er (csscntiallv' by a salt (M niaa- 
ganese), tait the sensitive rnateiial nnuscul was not, 
and proliably could not he economically, remc»\ei1 
'rhi' present write, has spr'cimc'ns that were then pro- 
duced For vc'ais they have been cTwcucd witiv .i 
dntv brown stain, often in snnulges, and thr^ stain- 
ing luis evtended to th(,“ env('li>])e (hat rontaiiis them 

J 

Vorlduyi^en nJ)cr dir 'Jliroric drr jrdnncii rah- 
hin^, Hy Prof. Max Idanek. J’icrtr, Mu'nnaU 
Uni ^rarhritrfr Anfla^c. Pp. xi r-22p (Feip- 
/ig- : t Johann Ainbrosius Harih, ic^ai ) 

3b marks. 

d’lim w’ork ha.s now gone through four (Mil ions, 
and it remains the standard book on the fh(>oi\ 
of radiation, I'he earlier parts, dealing with the 
cla.ssieal theory, arc practically unaltered, and 
constitute still f.ar the most thorough introduction* 
which a student could have into the rather dillt- 
cult ideas of the theory. The later part diflers 
trejm the earlier editions very considerabh. In 
the first and second editions the end ot the book 
contained a good deal of rather arid dismission 
of the radiation problem from ?:everal onlv 
slightly different points of view. All this has nrjw 
been replaced by a very intere.sling dcyelopmenl 
of the quantum theory, in particular of those 
branches, including radiation, whicdi concern tem- 
perature problems. I'he discussion from tlie point 
of view of entropy is very complete, except for 
the lack of an explanation of why it Is fight first 
to define entropy in terms of probal)ility, and then 
to re-define probability — the so-called thermo- 
NO. 2721, VOL. 108] 


I dynamic probability so as to derive from it the 
: absolute entropy. Apart frc)m this question 

I of the arbitiarv «onst.int in ihe (ntropy, there is 
j .( very clear acacniiu ol Phnuk's more rec'eni work 
on tin e(|uati<)n of si.it(' ol gasc's. 

I Drr htitropnlo^isJic iiof trsht ivri^ : Die phvsikid- 
} nvi /u' htitu'u ldnn^ Jev i.ntropirprincips, seitir 
philosophisclir und dpolot^riistfir liedrutuni;!^. 
Hy Dr. Joset .St hiiij)penkott(T. Pp. loq. 
(Honn : A. MaHuis .mcl !•'. Webers Vk^rlag, 
i<)20.) 13 m.iiks. 

l(> .myone l.imiliar witli modern phvsjes it is a 
lrec|iK'nt cne urieiKe to observe* enero.iehments ot 
the sece)nd law of thei modvnamics on me^re and 
yet more brane hes of se lene'c ; hut it e omes at first 
as lather a sntprise that it covers a still wider 
field and luis also .ifi application in theology. 
flu* c'onneetion is not .so remejte .is appears at fitst 
sight, tor .alone* of all the laws of Natfirc the 
second law cle.als with non-e cuisi*rv .itive processes. 
.Xceording tc^ a eert.iin sc'h(.)e)l of thought the laws 
of dynamics and (lec't i o-clynamic's, bc'ing cons(irva- 
tlv(‘, might he ]c*fl to tun themsc’lves, hut the de- 
g'enerafion of eneigv c'an only lie taken to prove 
that the wot Id must h.ive l)C(*n started at some 
time and must >incl at some future date— lumcC 
the lithe 'I'lie* autheir ot this philosophical work 
h.'is (wichotlv rc-ad widely in the* litc'rature of the 
phi]c)s()j)hy of se'iene'c* and in sc'ienc'c* itse*lf. 'There 
aie discaissions of 320 ])aj)eis in it ; inc!(’c*d, almost 
every ])agr is eovc-red with references J-Je draws 
the cautious conclusion that entropy does not 
nc'cess.'irilv implv the existi'iue of the' Dcuty. 

I 'I'rxl-hook (>t (Juiilitdtiir luei/vws of Jtwr^aiitc 
Suhsfdficcs. Hy Dr. S. A. Kay. Pp. vii t Ro. 
(Fonclon : (lurnc'y and Jackson; Kdinburgh : 
Oliver and Hoyd, iqji.) 7s. 6d. net. 

Till praelie.il d(*tails of aimlysis are d(;^scribed in 
this ])()ok more* minutely than is customary in 
nrcl(*r to minimise the nec'csslly of constant super- 
vision ol the* stuch'ut. All ae eounts ol the theory, 
eve'll the c hemie .il C’Cpiations of the reactions, are 
omitted. These:: are* to lx* dise ussi'd orally. It 
would, however, h.'ive be(‘n very much heller to 
h.ave ineluded them, since stud<*nts usually carry 
out the t(‘sts ’meclianically unless they have their 
attention eonstantly diree ted to the chemistry in- 
vedved. 'The result is rather reminiscent e)f 
(YK:)kery. 

(u’o^rdphy for junior f7e/sses. Hy \l. Marsden 
and T. A. Smith. Pp. \lii 1-278. (London: 
Macmillan ;uid Co.. Ltd., lyjo.) 5V. 

Tuf. book under notice is suggestive of the bad 
old geogr.'iphv furbislu'd and brought up to date. 
Ihe last three parts cener the Hrilish Fmpirc, arui 
a general view of the continents. Thcj first is^ 
m.iinly pure physics of a brand which is nc.)t 
welcome. 1 he plirase “Lines and Bc'lts of 
Ivqual ^eat ” is bad anywhere, but much worse 
in a head-line. The book wHl not help to improve* 
school geography. 
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Letters to tbe Editor. 

fTiw Edhor rforj ftat hold himself rttponslbU for opinions 
expressed by his corn'SpondfnU, Neither can he undertake to 
return, or to correspond with the writers of, refected manu- 
scripts iHiendtd for 1/1(1 or any other part of NAfuUE. Wo 
notice is taken of anonymous communications.] 

The Tendency of Elongated Bodies to Set in the East 
and West Direction. 

Perhaihs readers of Nature will recognise the 
^^rinciple of the Eutv’ds torsion balance in the coin- 
niunicaiioti of Sir Arthur Schuster published in 
Nature of October 20 (p. 240) entitled “The Ten- 
di-ncy of Elongated Ihxlies to Set in the North and 
South Direction.” i'he calculation there given is, 
however, incomplete, and this causes the sign of the 
etTcct to be reversed. For the h>pothetical “normal 
case ” a comple te raldil.alion shows that the tendency 
is rather for an elongated bocly to set itself in an 
east and west direction. The missing element in the* 
calculation is tin* ditferenre in the directions of the 
centrifugal fori'e on the different portions of the rod. 
If vve c^ll A the longitude, reckoned from the meridian 
of the centre of the rcxl, of an element Js of the rod 
.at distance s from the centre, then approximately 
sin 0/a sin f), where a is the radius of the earth 
and the remaining notation is the same ns in the 
original communication. Since A is small, we may 
write for the lionzontnl force perpendicular to the 
meridian of the centrr* of the rod <rfuo^\(ls’ its moment 
i.s ('cr/;«»’A(iT)(9 cos 0), (,r, fmally, since p-asin^, the 
moment of an element of lengtli ck is 
sin 0 cos 0 ds. 

It is easily seen that the horizontal component of 
the centrifugal force is always directed outward from 
the central meridian, .and ihtaefore (ends to bring the 
rod into prime vertical. The above expression 
combines with the moment given in the original 
communication, namely, cos* 0 sin 0 cos 0 ds (after 
correcting an obvious typographical error), giving 
cre's^ sin* f) sin 0 cos 0 ds. 

Ey integratkxi along the rod we get for the entire 
turning moment 

ho* sin* 0 0 cos 0, 

where I denotes the moment ot inertia, as in the 
original c^mmunicatiem. 

As a matter of fart, wo must consider not onlv the 
etTect of the change in direction and amount of the 
cirntrifugal force, but also the changes in gravity due 
to the departure of the earth from a spluTical form. 
We have, in eifect, treated the earth as a spheroid 
having an ellipticity due only to the direct effect of 
the centrifugal fora:; -that is, an ellipticity of 
where ^ is the acceleration of gravitv. We 
may get the complete expression by writing instead 
of o)*a/2g the actual ellipticity of the earth, c. (This 
is not offered as a proof.) The result is 
(2e^d/a) sin* 0 sin <f> cos <p. 

In an niliclr of mine published in the September 
issue of the American journal of Science, and briefly 
notic^ in Nature for October 6 (p. 192), I have 
described the Eotvus balance front a different point of 
view, and have shown how (he rod may be thought 
of as falling while turning about its axis of ‘suspen- 
sion, because, owitig to (he different curvatures of 
the different vertical planes, it actually diminishes its 
potential energy in turnlr^. The prime vertical is 
the vertical plane of minimum curvature in the 
normal case, and it is towards this vertical plane i 
that the body jtends to turn. 

Now experiments with the .Ebtyda balarrce have 
shown that the actual coaditji^n at any particulaf j^tnt - 
is gejterallyp very ter fTdm sp .4at % 
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is quite cOq^ivablG that the |iace M4 Reeves’^ 
experiment the tendency ahould be intotiS pearly 
towa(;ds the meridian than towards the prime 

The body tends to set itself in tffe vertical planp of 
minimum curvature, wherever that may be, and if. we 
reckon the angle from this plane the moment the 
force acting is numerically 'y 4^^ 

^l(i/R -i/N) sinpcos0, ' . 

where R and N arc the minimum and maximum fadii 
of curvature of the level surfaces of the earth’s gravity 
field at the f/oint of observ.ation. For the “normal 
case ” this expression readily reduces to the One 
already given. Observ.ations with the Eotvbs balance 
♦m.able us to detertnine for any point the value of 
i/R -i/N for the level surface passing through tbe 
centre of the* rod and the directions of the principal 
planes of curvature of the level surface. There i$ also 
a second type of Kotvos balance in which a mass at 
one end of the rod is balanced by a weight suspended 
from the other by a fibre of some length. 

To illustrate the erratic nature of the curvatures 
of the level surfaces near the surface of the earth 
when these are studied in detail, I take from tlie 
work of Prof. Soler (“ Prima Campagna con la 
hilancia di Ebtv()s nel dintorni di Padova,” Vcjuce : 
Reale ('*ommissione Geodetica Italiana, 19 14) the 
follow'ing values of the angle /3, which is the 
angle between the meridian and the direction in 
which gravity is increasing most rapidly. The normal 
value of ft is zero. The actual values at a number 
of successive stations, all near Padua, were found to 
he 747°, 282°, 306°, 274°, 33^, and 304°. The 

balrmcc used here was of the second type. 

Although the curvature of any level surface near 
the earth is veiy irregular in detail, it is fairly regular 
on the average. That is, we may consider the level 
surface ;is made by superposing on a fairlv smooth 
surface a number of undulations, short and sharp, 
hut of small amplitude. 'Fhe Kotvos balance picKS 
up mainly tbe curvatures of the sharp undulations, 
while in ordinary ge(xlctic w'ork wt get only a xort of 
average curvature of the surface on which the vmdula- 
tions are suY>crposed. Wai.tkr D. Lambert. 

IJ.S. Coa.st and ricodetie Survey, ^ 

Washington, D.C., November 21. 

Japanese Culture Pearls. 

A NonuE has leccntly t.p[x*ared in the daily Press, 
signed by a number of jew'ellers, with ref#eiK <5 to 
Japanese “culture” fx'arls. 'Fhis notice, besides en- 
dorsing the opinioa expressed by the diamond, pearl, 
and precious stones section of the London Chamber 
of Commerce that “the insertion of foreign matter 
placed in the oyster ” disqualifies the culture pearl 
Ljrom competing with the j>earl produced without the 
* aid of man, declares that “cultured” pearls can.l^ 
distinguished from Indian pearls. 

The first of the above statements was justly ridiculed 
at the time it was made by Sir Arthur Shipley in a" 
letter to the Times (May 7, 1921). and is not* likely 
to be taken seriously by the more intelligent mejuberV 
of the jTearl-purchasing public. ^ 7 

The second statement is, however, sufficiently >lrt4 
exact to be liable to mislead the public. The O^ly 
established difference between the culture pearls 
on the market and “ Indian ” pearls, a differs, tlW' 
revealed by their different fluorescence under 
violet light, is one that holds good also for “naturdffy 
produced “ pearls from the Japanese pearl oyst^^ 
and is due to minute differences in the optjciil pro- 
perties of the nacre of the Persian Gulf anci 
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p0a the fact culture Such reactiofW (uncic^ ejcperin^mittji itOltUitlc^ are 

|)6aHs tn pthcr IocaHtie<j, or tn other 9pK*cles often followed by the oi>f>05,iie fonn of movement— 

pearl eyjjters, will probably be indii^tin- flexion bv extension (tiraham .jjjroWn and 

giUshamtL from naturally produced pearls from the Shcrrinj^ioii, Pioe. Ro\. Soc., B \o! 8c, p jeo 

4iam^ sorurcx,s U not mentioned* 19, j). Jiui the ix^culiariiy oi tlu^ ’piesent movement 

la a ^gnihcant f<tct that the English pearl iner- is tliai it is in the same direction as the original 

ch»ht#®nd jewellers have apparently made no attempt oih'. That is, the up|>er limb is pressed against the 

<o^,^tain and publish scientific opinions on the wall in a voluntary manner; aiicr a few second;*’ 

raised by the coming of the “culture pearl.” rest it is raised towards the wall in an involuntary 
will probably prove in tlte end a shortsighted manner. Alter-disthaige of the ?,am(' movement may, 

poficy. It ts^quite likely that the values of the stocks however, also oiVur und< r e\j>ei'inu nl.il conditions 

of t^tmtural ” pr’arls which are held by merchants and (called “tonus remainder ” by the above investigators). 

< 5 fihers will suffer very much more from the unrer- But this involuntan movenuau ol liie arm ocems 

taljity and confusion which are created bv statements after a distinct nause. 


lik^s those referred to here than thev Would have 
jitrffered from a full and frank explanation to the 
public 6f the exact natute, and probable future 
developtuont, of the Japanese discovery. This dis- 
covery, important as it is ns a scirntitic' achievement, 
need not have produced the panic W’hirh, to judge 
from their behaviour, seems lo prevail in c*‘rtnin see- 
tions Of the precious stones trade. If th(‘ outset 
the merchants and iewadlers had acted as realists 
instead of behaving (rmd flunking they could indiue 
the public to beh.ave) in the manner so oftm wrongly 
attributed to the ostrich, it is quite likely that tlir 
pearl market waxild bv this time have adjusted itself 
10 the change. H. I.vsrER Jamkson. 

A Curious Physiological Phenomenoti. 

At a recent meeting of biologists at Strasbourg 
Messrs. A. Schw'artz and P. Meyer directed attention 
to the curious physiological phenomenon which is 
*howTi by the following experiment 
With arms hanging ndaxed, stand alvont t8 in, 
from any «olid structure, such as a wall, .ind face 
the direction par.alkd to the wall. .Stiffen the arm 
next the wall and move it aw'ay from the l)o<ly until 
rln‘ back of tho hand comes into contact with the 
wall; stand firm .and press tho Woall as hard as pos- 
stbje with the back of the hand for al>out 15 seconds. 
Ndvv relax the arm, step away from the w'all, and (his 
IS W'hat will happen : 

To the observer’s astonishment, his arm will slowlv 
rise, wdthout his making .uiv voluntary ehort, until 
It reaches an approximately horizontal i>osition ; it 
will ^remain there for a few seconds and then fall 
biick. Whilst the phenomenon is taking place the 
observer has the sensation that his anri is r.aised liy 
an exterior force which is quite independent of voli- 
tion. Anyone interested in the explanatory theories 
put forward by the above-mentioned gentlemen should 
consult the (.ompifs rendus dc la Soci^ii^ dc Bioloirie, 
vpl. $5, No. 27, July 23, 1921, p, 490. 

' F. C. Dannatt. 

198 Rue Saint-Jacques, Paris (50), November 28. 

I FIRST came across this phenomenon in 1917, when 
It v/ai shown as a “parlour trick ” in an oflicers’ mess 
Ip Mjtcedonia. It is obviously of the greatest interest, 
but J was unable to trace it to its origin. 

To the description in Mr. Dannatt’s letter may be 
add^d the observation that the movement ensues even 
where^ ^he subject has no knowledge of what is about 
to., occur— my first |)ersonal experience of the pheno- 
merrpq occurred before I w.as told what to expect. 
This* Js of importance, for it removes possibility of 
The phenomenon is a physiological 

one,. . ; , ' 

^xplanAjidn pre$ent nuist be. purely hvpo- 
iy Tlife vpIdPtayy ^ of . a. to Is 

bbbi^t - ^ y xf£t^y 


I The cuiKHis lack ul “volition” whilst the arm i.s 
I riwing might be explained (on ilie assumption that the 
movement is due lo an a Iter-discharge of llie motor 
cortical area) if the feeling ol voluntary fatigue 
de[>ends ui>on functional (h.mges a step back in the 
ceiebral {>alh. I'hus tlie motor nils aie set into 
auivity by other nerve cells, II tlie fatigue ol volition 
ex'curs in these other cidK, ?md the altii -dischai ge in 
the motor cells themselves, the absi'nee of a feeling 
of “voluntary tlToit ” might be explained. 

The mov(‘mcnt — the slow', invtdnnlary rise of th«* 
arm is, however, not like tliose obtained from the 
motor area of the great fjrain when it is stimulated. 
But it is like tlie movements obtained from another 
motor meehanism-uhat of the “rod nucleus’* and 
olh('r stiuctur<‘s in the mid-hr.iin and hind brain. 1 
think tluit the ’phctioinenon is far mote likely one 
brought about by this other molni svst<*ni, W'hich is 
essiMitlally c«'>ncerncd in tho sUnv “iHistural” move- 
ments and mainUiined postuK s of tho b«Kly (Clrnham 
Brown, Proc. Roy. Sor., B, vol. 87, p, 145, 
I913). It is more than likelv that ihi* two 
motor mechanisms (omhiae in directing *^nuis«('vilar 
activities ~ sometimes reinfori'ing one another, fcOme- 
limes inhibiting. If this is tlie case, the 
pressing of the arm against (he wrdl mav' be 
i)rought about Iw bvAth meclianisms, the drop of the 
arm at the end of the voluninrv art may be an addi- 
tional voluntary act, and tlie .dtor-disi barge of the 
“red nuclear” mechanism (to give it a too restricted 
name) may later reassert itself, Or the “motcu* area ” 
activity may from' the first inhibit the “ red rfiiiclear,” 
and whim (he former is “fatigued” the latter may 
assert itself in a “rebound ” from its si.ate of inhibi- 
tion. 

Enough has been s.aul to indicate onr ignorance of 
th<‘ conditions which might explain the phenomenon 
and to show' how' sfXH'ulative :m\ (explanation muirt be 
at present. One last sugg(‘stion may be made. The 
phenomenon njay b* related to the curious maladjust- 
. ment of movement which occurs after a lu avv w^eight 
* has been carried for a distance and then abandoned. 
ICvervone who has carried a heavv knapsack for a 
distance and then laid it down knows bow his first few' 
ste[>s without it are unbalanced. 

f/tMHAM Brown. 

Physiology Institute, Ihiiversiiv (V>llege, CardifT, 
December 8. 

Echinoderm Larvae and their Bearing on Olatisification. 

In Nai'iirk of D(‘cember 8 there appeals ,an ;irticl#» 
bv mv friend Dr. F. A. B.ather entitled “ Echinnderm 
l.arv.'C and their Bearing on Classificafinn.” The 
.article consists of a review of Dr. Morlens^n’s wcirk 
entitled “Studies of the Development and harvr*! 
Forms of Echinoderrns,” and in the cOurs<‘ of the 
article Dr. Bather quotes Ivlth apparent approval 
, Dr. Mortensen to which I , desire 

/to Exception.' 
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Fit St, Dr. Bather quotes an observation of Dr. 
Mortensen’s in which he describes the larva of an 
0|)hiiirid dropping tlie young brittle-star and then 
puxeeding tc.> iegeiuMat<‘ itself, and stat< s ahal this 
( tbsei vation suggests lliat the metamorphosis of 
Fchijiodetms is an altt [nation ol geneiatiuns. I can 
only sav that this observ.ition of Dr. Minitnsin stands 
in uigMit need of i onln mation, and tli.at it is totally 
opposed to wlial we know of the noimal develojanent 
ot Opliiuiids In the di velo[>m(‘nt of Ophiothrix 
fragili:^ the adult takes over fiom the latva the mouth, 
(esophagus, sLotnach, intestine, peritcmeal s.^cs, and 
ahoivil integument, and what is left of the larva after 
this al)sti action is nu iely tlie ciliated band, the larval 
organ of locomotion. This dcv< lopment is no more 
an alternation of gen( tali(ais than is th(j development 
of the vejiger Into the adult mollusc. The same type 
of metamot pliosis is found in the |>elagic larv.e of 
} lololhiii oid.s .md Kihinoids; in Asteroids the t>nly 
additional feature to Ix' observed is the shrivelling 
and disa[>p( arance of the pr, moral lolx' which acts as 
stalk, dining the earlier stages of metamorjihosis. 
.SecondK, ))i. Bathi'c states that Dr. Mort»msen has 
shown (hat tin' Brachiolaiia stage in Asteroid 
(levi lopment (in which the larva uses its pucoral lobe 
a> a stalk) cannot b(‘ homologous with the simikar 
stage of (i('V(*lo()ment m Crinoids, since it is found only 
amongst the “more specialised forms of Asteroids,” 

No more rash statement could he made nor one 
more devoid of foundation. Modi'rn Asteroids are 
di\ ieb'd into fivt' giou]is, viz. l^tircipulata, \balvata, 
Wlatfi, ravillosa, <uul Sjiinulos.i. Nothing wh.itrwei 
is l^nowii (d tlie devt lopment ot an\ v.ahate and \ elate' 
f(nm, hut the lixed stage is lound not only in the 
de\elopnu'nt 'of the I'oicipulata (whicli Dr. \loilens(n 
ail>llraril\ rcg.irds as tlie most spccialisf'd forms), 
l)ul also in the d('velopnu'nt of the Spinulosa (whidi 
all admit to be the most pt*imitiv(' gi()U|>). In the 
Bavillosa. w'liicli include llie British genera Aslro- 
|>ci't('n and I.uidi.i, and wliiih, unru/n/e (Uclu, Dr. 
Morlensrn .pipi'ars n> n gard as primiliv<' forms, the 
lived stage is omitted; tlie larva apparently amjiut.aies 
its pr.'voial lolie and does not use it as a st.alk. 

The Baxillos.'i, so far fiom being primitive, .an* quite 
a inod(‘in development of .Asteroid stiucture in tlu' 
Opliiuiofl (Hrei'tion, d'hev' h.ave in most cases lost 
the anus and in all e.isos (he sucking dls( s of ihe tube j 
feet, and thev have developrd a quite un-.Asteroid 
mobility and imiseularilv of the arms, l.uidia e\(n 
snaps oft tli( aims on iiiitation ('x.udlv lik(' ;m 
Ophiuroid 

'riu' re.isori win tht' li\ed st.a^e is omitUd in thcii 
development is not f.n to seek. What we know ot 
tlu'ir habits points to (heir being inhabitants of tlie 
s.ind and mud. Such a h.ihitat is utterly unsuitable^ 
tor the suppoi 1 of a tised stage, and conS(‘cjuen1 Iv this 
stage h.\s hei n omi(t«'d in their life-histor v. 

Wlicn, liow(V('t. we retleit th.it the F.rhin(xler ms 
are adniltl«-d h\ all to tx' d('s('ended from th«' same 
slock, that this stink must li.ive passed through a lixed 
stage, sinei' tximitivc Chinoids are fixed, and that the 
stalks of (dinoids and Asteroids nri' formed from (he 
same n-gion of (he larva, we shall be in a i^xisition t(r 
estimate Ihe value of Dr. Morlensrn's views. His 
ideas of tlx' ancestrv of l'Thinod('rms would e-irrv 
more W'cighi if lie had worked out with thoroughness 
the complete life-historv of anv Kchinodi’rm. 

f.astlv, I should like to proti'st against the idea that 
those intert'sted in Kchinodeniis ,agre<' with the over- 
(‘-timaie of the importance of tritVing rveeuliariiies in 
tb(' structaro of pediccllnri* in which Dr. Mortensen 
indulges. As Dr. Bather <»nvs, they are of no vise to 
the paloiontologist, and Dr. Bather, who is not only a 
svsuaiiaiist, but also a first-clas.s morphologist, will 
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realise that Dr. Mortensen’s views are accepted by 
except himself. E. W. M.^cBride. 

Royal College of Science, South Kensingto;i, 

London, S.W.7, l^^ecember 14. 

Bkoi. Ma(.Brii>k has allowed his futhusiasm for the 
truth, .is he see^ it, to hllnd his eyes to what I actually 
did sav. I said tlie idea*of alternation ot generations, 
tliough recalbd by Dr. MorUmseiTs account of an 
observation, was “not realiv justified.” I also charac- 
i.tised Dr. Mortensen’s own inlerence from that ob- 
servation as “audacious,” I am glad to find that 
Prof. Mac Bride agrees with me, even if his mode of 
( xpri'ssing agreement be unusual. ^ 

I did not say that Dr. Mortensen had “shown” 
(which 1 take to mean “ pn^ved ”) tliose statements 
and conclusions concerning the Brachiolaria and its 
sucking disc to wliicli Prof. MacBride takes exception. 
Bv using the expia'ssion “none the less ” I meant to 
implv that his conclusion on this point was not on alb 
lours with his general conclusion. Prof. MacRnde 
differs from me in tlie vigour with which he tubs in 
that argument. I am glad that my lemaiT has 
aroused so douglilv a champion to the defence of the 
Brachiolaria, hut I confess that I am riot ns yet pre- 
pared to broider anv ])iibhshe(l < lassiticalion of th<‘ 

Asteiaddra e>n niv ow n baniKM'. . , r 

It is not for me to brink anv lances in defenic ot 
Di. Morlensen, but if Prof. MacBrid.' is acquainted 
with Dr. Mortonsen’s “Studies in [ha Development of 
Lianokls” (see Naiurp. voI. 107, p. / 3 *’. 
ii>M) I am ratlier astonislu'd that he slioukl so belittle 
our Danish colleague’s work on llios(> lines. As for 
th(‘ irnportaniT- that Dr. Mortensen atta. hes to (vcli- 
(Wlari.e. 1 incline to tliink that it is his nalics who 
“overesiim.ite” it. lb' himself has (viitteri (1007. 
‘IngoK Rxped . Kihinoidea,” vol. '2, p. - I h.ave 

iKver stated that the clissification has .alw.iys to be 
b.isMl on thi pidieellaria* as lh(' mo-l impoilant factor; 
oil the conliaiv, I am of opinion that wlu'rc structural 
(h iraeter^ of some signifKMnce occur in ^ha t( >t, these 
.u-e, upon the whole, of highoi ('lassllicatoipv value tlirm 
the ihaiaclers in tlie prdii ellari.'c. ” 

Prof. MacBride is ns fritMidly and comidiment.iry to 
mt' as he always is, even wlien we differ, hut, howTver 
miK'h h(' mav'dilfer from Dr. Mortonsen. T do hope 
he realises that the latter has furnished us in this 
memoir with a number mf novel ribservations obtained 
with labour and recorded with skill. * 

F. .\. Baiufk. 

Some Problems in Evolution. 

Thf addie-s of Prof (axxirich on 'LSome Pioblerns 
in KvoUitlon,” which 1 read in N.yrrRR of 
Noxemlx't- 24, ineidcntalh deals in a slight hut some- 
what dogmatic manner with the question, What 
share has tlx' mind taken in evolution^” I do not 
mopose rnvself In attempt (o answer this question, 
hut only to point out that the grounds on whicli 
Prof. Goodrii'h deals with the matter are quite incon- 
sistent with welbeslahlished phenomena which are 
f. uniliar to ,.psyehologisls and psyf hotherapists. 

Pi-of (loodrich says, “I would maintain tnat 
tliere is no justifiention for the belief that it (mind) 
has acted, or could act, as something guiding or^ 
interfering with the coui;so of metabolism. He 
scouts the idea “of the influcni'e of the mind bn tne 
.ictivilies of the body,” and says, “we cannot con- 
eeive how a phv sical process can be jnterrupted or 
supplemented bv non-physical .agencies. us 

that the student of biologv “should realise that th 
mental series of events lies, outside the sphere o 
natural science,” and relegates such matters to tIK 
realm of philosophy. 
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I h^ve no doubt that Prof. Goodrich is familiar with 
nceiu ..advances in ps\cho(hcrnpy, and f rannot 
ima^dne how he icroncilcs tlirm w i’th ilu‘ above 
nu-ms. 'rhe treatise on “ Sii^f^'estion and Autosiio, 
jjestJon,” by Prof. Hadouin, which describes the 
practice of tlio new Nancy scliool, ^ives plenty of 
examples of curative processts, whidi ncctss.uiK in- 
Nolve metabolism, set in motion bv pureU’ mental pM»- 
ces.ses. A good example is furnished hy (he ailitb' of 
Prof. J. Stanley (iardiner in Na-iokf, of December 15, 
p. 505V If autosuggeblion can initiate mel.ibolisni in 
the individual, why is it to be ruled out as a possible 
factor in evolution? Prof. (;w)drich is not an advo(ate 
of tlie view that otdv (ongetiital charat (eiistics (an 
affect the i^rogeny (*f the individual. If the requisite 
•‘environmental simmlu^: ” persists I gath(a* dial in 
his opinion an acquir('d modification may .ilso jx'rsist 
In this (onmx'tion it is surely a loss to his tfieorv to 
rule out the effed vvhiih (inironment mav produie 
primarily on the mind, and tlirouph the mind on 
metabolic prcx'esscs. Why is (he sludiait of biologv to 
regard all this as “outside the sphere of natm ,! 

^ W. R Porsiiiin. 

In answer to ,Mr ^\^ k. Ihaisludd's unestion I m.iv 
'sav lhat he is mistaken if hv Ihinks th.u I would 
deny the possil)i|iiv of curative pro< ess(>s h.aiv' set 
going l)v “sLiggestein” Put f would maintai.r t hat 
suggestion is not a mental ptoiess. 'J here is a poiiu. 
lar error, widespread, that llioiiglit (mii be dinatlv 
Irans-ferred, vvlua-eas, as a malli'r of fad, we know 
that one organism (ommunicaies with another bv 
physical means through the organs of sense b\ 
touch, sm(‘ll, taste, sight, and hi'aring. .Suggestion 
eoHM^Is in bringing u. bear appropriate 'stimuli winh It 
directly or iiuliiedlv set g<Mng terlain metabolic pio- 
< esses; or, t(j pul it in anothei wav, ili,> stimuli ex( ite 
m the organism icsponscs which from one aspe, 1 
appear as a Neries of metabolir processes, and fiom 
another aspc d as a series of mental pnxc'sses. | he' 
one series < annot he allc'red without also alttamg (lu* 
other. 0 

,In \vnKt. of November 17 Di. | T ('mmingham 
complains th.u I li.ive ignored “lh<' gte.Uf'r p.irl of 
all the new t oneejvtioiis and lU'w results obtained b\ 
recent reseaia h on lien'ditv' .ind genetics.” Now it is 
difficult within tlie limits of .1 shoit address to giiatd 
against all possible misunderstanding, vet 1 think 
Dr. Cunninglinm might have gatherc'd that mv ohjed 
was to coneentrale on certain fundament. il prerbhans. 
avoiding all unnecc'ssarv' detail. Although yielding t(' 
none in mv admiration for the triumphs of Men- 
deli.sm, I jiurposelv s(g aside (.as- st.ated in a fool- 
note) complications due to Iiy hridisation, the form.n 
lion of hetero/vgotes, segreg.af ion, ftc., because (D v 
<]id not seem to me to be.ar diretUlv on the qiu'stions 
discussed. Mv innocent statement “that the newest 
characte/s mav he inherited as constantly -as the nK*"! 
ancient, provided ihev’ .are possc'sscal by both parents,” 
in no way contnulids Dr. CunninghamN own sl.ile. 
nient ”thn( (hai.nlf'r mav be inherited when il is 
apparent only in one p.uent or in neither,” a f.at 
which, by (he wavg \vas kiKvwn before Mendelism was 
invented.^ I still hope that nothing said in the address 
IS incotisisfent with evaai the newest sound concejv. 
tions and newest results of ('Xfierimental genetics. 

In the third ji.iragraph of his letter, while seeming 
t(a agree that a change of (li.ar.icler must be due 
either to an alteration of the germinal factors or of 
the environmental conditions, Dr. r'unnlngham con- 
fuses the issue bv failing to distinguish consistently 
between ^ the variation and thp resulting charnctor. 
This is iust one of the important distinctions which, 
as I endeavoured to show In the address, mu.st 
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piv.il .rs iv ,,„r I, I , 

. lli.u iiol liiil.. „f ||„. j,, 

XurV,:'" nuchhu. I , 

he «.„U .,t s,, Auh.l:,ll R,i,l. , „,|J, 

■ . <he,,- .,r.. t«o Icn.ls l,„, o,,.. 

Iviml of cliai.Kter. ir c 1' 


World List of Scientific Periodicals. 

Iin ('..iijoini Bo.,,, I of S.i,.„,iru So.i. ii, s |„o|„,<.'^ 

if Mippo.t R oh,.,i,„.,|, f.l,. ti„. 

I'Mlr „f , u,„|,l |„, ,,f 

1 >11. on III,- ,, -Mills o| ,„ i,,|i,.,| s, i,-iiiii;,- H-Miiri-h, .anti 

ll.f (■Illllls|,-.| |„,. I, I,, , 

niol'v, of «|,„|, ,i„, f„||,„,,„M 

'’i>' I ' ('h.iiini.-iii). Ml K \v Clilfor.l. 

-Si, K„l,.,,.| 1 ) 1 -. |., ci,., MiuMi, Mr. 

•11 ■ 'V. W W.iits, M-m-tnrv. 

-Ill’ , , *'• ‘'‘''I'll %ohini,- loiil.ninino; In 

.1 l> i.i I. K.i "iii'i. 111 .' iiil.'s .iiiil |il,i(i-s of intitlii ntioii 
o| -III sn.h |i,-iio,|i,.i|s in i-\isl,-n.i- on f.imi.iiv i 
I'loo, -Iiul o| .,11 i,sii,-,| nfu-r ili.K ||n|,-, 

l.ihi.iii.-. Ill l,on,l,„i, Osfoiil, C.inilMido,-. Kdin- 
hiiif;li. Diii.liii, ,111(1 .\l,.-r\sh\\ili ulii, Il i.ilo- in ihosn 
|"■||o<l|>.l^ uill Im- in,li,.il,-,| in III,- lisi, .inil. wli.-r.-vcr 
|.oss"l,-. ,1 I, -.IS, on? lilii-iirv in ih,- l Kin^J,,n, 

Will be mduated for earli liiby ^ 

1 ho (opic^ will h<‘prml«‘t| tin on , 1 sidt .,nlv to faclli- 
tale .aitei .ihons .nul .iddilioiis. 

Ilio ohjods of iho proposal volunif' ,110 (i) 7o 

supply .IS nf'.ulv as possibk' a (ompkl,! lid ,,f (urtent 
scieiildu peiitKlic.ds; (2) It) indi. al(*, whdo possible at 
Ir.isl one I.bi.irv whore , .u h pf'ritidioal is t.iken;’(t) 
Iff foi m a basis for co-oporation hetwc'on lihr.irii's so 
that both the iimnbff t>f duplit .il(>s ,md (he list’ of 
pi-iio,li,i,ls not l;,k,.n In ninv I,,- r,,lii,-r,|, i,n,| (j) 
enable each llbr.iry to ns,- ihr list f,.,- i|s iran piir- 
pos,-s, by pl.irino a mark ap.iinst tin- ml,- ,,f 
penodioal it j)oss(‘ss(‘s, l)v cutting up for .1 t .ird index, 


ID' (rustoos of (he Ilrilish Musoum. let^ignising 
(he iiiiportaiKe of tfiis work to scit'nlitit loso.iroh and 
bibliography, hav(> tonsiaitf’d in .illovv ih(' (ompilation 
to be imdert.aken bv the sl.d’t ,,f (he .Miistaim. Thev 
.lie un.iblt', liowf'vir, to dofi.iy ih(’ t'ost nf printing 
.iiifl |)ubli( .it ion 

Aliliough the v.alue <)f a list of this kind to lihrarie.s 
.md stif’iitilio so(ie(i(>s would Ik' v ci v great, it is 
stant'Iv possible, (hat lh(‘ (irodiic tion of so costly a 
^work would !)(• entert. lined liy ,i jaiblisliirig tirm as an 
oidin.irv (ommeriial entfopiisf' If, however, .a suffR- 
fif'nt number of lifiraries and instil iitioim ,agt«>e in ad- 
vance to purt'h.ase tint' cir more lOpios, when issued, 
the eornpil.ation of (he list will be* jtiil in liand at 
rtpee. Already a large* bulk of m.ilorial has been 
('ollected in (ho fhitish ^luseum bv v.uious societies 
and l)y the Conjoint Hoard. 

I shall he glad to receive by laniMfv d, if possible, 
the names .and .addresses of inslitutioris'or indiv iduaN 
who will support this proposal by undertaking to 
subscribe for one or more ('Opies nf the list. 7'he 
prire per eopv will be 2 I 2v. net W. W Wvns. 

( onjoint Hoard of Stdenlifir .Societies, 

Burlington House, I.ondeai, W. i. 


Old Observations Blaring on the Duration of Sunrise. 

Iv 1760 the French academician Le Gentil went on 
a journey to Mauritius, Pondich^ry, and Manila to 
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observe the transit of Venus and ;to study atmosj^eric 
refraction in the tropics. A« an incident of the latter 
while at Pondich( 5 ry he observed carefully the form 
of the rising sun, with attendant phenono^na, and 
noted theJnstants of upper and lower contacts in 
>everal cashes, with the help of the telescope of his 
quadrant and a clock. While he does not 
have made any further use of the durations deducibte 
from hi* observations, nevertheless with the iielp ot 
Uni ^NauMcal Almanac of that year and a standard 
astronomical formula one may compute the duration 
which would have held on the assiuiiption of constant 
refraction, and may compare this \vith the actual 
observations and with the accoinpanying descriptions 
ot the sun’s form. The subjoined t.able show's the 
results. Type A (see Popular Astronomy, “ On Types 
of Sunrise and Sunset,” vol. 29, p. 25^* » NAiUKii, 

Octobw 13. p. which is a mirage type, has an 

average excess of +23 per cent, as compared with 
computation ; the one lyjM) B case has an excess of 
-^-5*3 per cent. Tliose results agree with numerous 
ohscrvaticins made by the present writer at various 
stations in Pacific and Atlantic waters. It is as if 
the sun sets behind a receding horizon and rises beyond 
an approaching horizon - 
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The sensitiveness is, in general, different tor U^sa- 
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Th« Measurement of Ionisation Currents by Three- 
electrode Valves, 

In view of the advantages olfcred by the use of 
valves lor measuiing ionisation currents, which ha\e 
been pointed out in a recent paper by M. J. Malassez 
(Comptes rctuliis, vol. 172, p. 1093. IQ21), it apjx'ars 
to be of some interest to describe another method of 
using valves for this purpose, dilfering in its appbea- 
tion from that adopted by M. Malassez. 

The method dosct ibed by IM. Malassez gives dneclly 
the tneart ionisation during a certain interval of lime 
hv determining the lime required to discharge a con- 
denser from 40 volts to a small jxitcntial indicated 
sharply by the valve. It is intended to measure ionisa- 
tion currents, of the order of ic>-* amperes, produced 
by X-rays when conditions are such that the leakage 
through the valve can be neglected. ... 

In the method to lx described the ionisation is 
measured by the vtcady deflection of _ a galvanometer.' 
It permits changes ot Ionisation w’ithin short intervals^ 
of time to be follov\ed, and can readily be adapted to 

n balance method, . 

The arrangement is given by the accompanying 

sketch (Fig. i). . j 

The plates of the valves \ ,, V, arc connected 
through equal resis-iances r^. One terminal of 
e.ach of these resistances is connected to the positive 
pole of the batterv. the other terminals are con- 
nected through the 'galvanometer g. The resislnnces 
R , R regulate the heating currents through the fila- 
iTieiUso Each grid can be connected to the positive plate 
of an ionisation chambn- through th«' leads C, or 
The heating currents are set so as to give equal 
plate currents through both valves when the grids are 
insulated- When, owing to the^^ction of tlie ionisa- 
tion current, one of the grid# receive# a charge, the 
plate current through the 
and the galV»nomnt«i>v!s 
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A fuller discussion of the method and more details 
of the experiments carried out will be given elsewhere. 

When some radio-active deposit emitting o-rays is 
gradually brought near to an ionisation rhamher of 
suitable shape it is (.asy to show the amount of ionisa- 
tion for dimrent distances (Bragg’s curve) by the 
deflections of a unipivot galvanometer. When a more 
sensitive galvanomeU^r is substituted for the pnipivot 
instrument, in a set of observ'alions the sensiuvity for 
current was 3x10““ amperes with a sensitivity for 
voltage ot I 2x io~* volts, alth<x|J^i the yalyes used 
were rather soft and not suiiable for high current 
sensitivity, ,ind no ainjdilication device was used. 

J. C. M. Brkntano. 

Manchester University, Manchester, December 10, 


Simple Sensitive Flames. 

It' does not seem to d\' well l<nov\n that it is 
easy to make a very simple flame sensitive to sounds 
of short wave-length for working with gas at ordinary' 
supply pn^ssure. . 

Such a sensitive jet is obtained from a glass tubo^ pf 
iliumeter about i cm., ‘dimply by rotating the ehd of 
Bic tube in a blc^v-pipe flame, so that it takes ^the 
shape of a dome with an orifice. This shape ppvkles 
the sudden ch.angc of pressure on which semsitivenw' 
depends. While the gliiss is still soft it fUghtlv 
flattened so as to make the orifice noticeably erliptipah 
As with high-pressure jets, the flame loses eensitive- 
ness if the orifice be too nearly circular, or If it^ 
ellipticity bo too great. The best condition is 
bv trial. 4, the orifice bo too large the flame 1* easily 
disturbed by draughts or by sH^^r variation^ the 
pressure of the gas. If it be too small the nois^al 
gas pressure is too low to give a flame on tl^powt 
of flaring^ a well-known condition of sensltiv^f^ps 
These low-pressure flames are sensitive to lower 
pitched sounds than is usual with high-^TJSSurt 
flanieg. Like the latter, they are most s^rtSitiVe to 
sounds in a particulai* direction, vi^, ^f^ction. of 
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'tbt Message of Science.' 

By Sir Ricuard GREodRY. 


T T fe just forty years ago, at the York Meeting 
4 Ifa lB8t, that a coirjtnilV?e was apixjinled “to 
afrit^gje for a conference of delegates from scien- 
ti^c5?^qpioties to be held at the annual meetings of 
the J^tish Association, with a view to promote 
the ^Iferests of the societies represented by in- 
xiucing^hem to undertake definite systematic work 
on a uniform plan.” The Association had been in 
eitist^ce for fifty years before it thus became a 
.^fvd of union between local scientific societies in 
t^rder to secure united action with regard to com- 
/ moo interests. Throughout the whole period of 
ninety years it has been concerned with the 
^dvaiKement and diffusion of natural knowledge 
and 'its applications. The addresses and papers 
read before the various sections have dealt with 
new observations and developments of scientific 
interest or practic«al value; and, as in scientific 
and technical societies generally, questions of pro- 
fessional status and emolument have rarely been 
discussed. The port of science — whether pure or 
applied' — is free, and a modest yawl can find a 
berth in it as readily as a splendid merchantman, 
provided that it has a cargo to discharge. Neither 
the turmoil oj war nor the welter of social unrest 
has prevented explorers of uncharted seas from 
crossing the bar and bringing their argosies to 
the quayside, where fruits and seeds, rich ores 
and precious stones have been piled in profusion 
for the creation of wealth, the comforts of life, 
or. the purpose of death, according as they are 
selected and used. 

that these pioneers of science have asked 
for is for vessels to be cliartercd to 
enable them to make voyages of di^eovery to 
unknown lands. Many have been private adven- 
turer^i and few have shared in the riches they 
have brought into port. Corporations and Gov- 
ernments are now eager to provide ships which 
win bring them profitable freights, and to pay 
bounties to the crews, but this service is 
dominated by the commercial spirit which expects 
immediate returns for investments, and mariners 
whb.enter it are no longer free to sail in any direc- 
tion ^they please or to enter whatever creek 
attracts them. The purpose is to secure some- 
thing of direct profit or use, and not that of dis- 
covery alone, by which the greatest advances of 
science have hitherto been achieved. 

Tb luan of science discoveries signify exten- 
siopa xii the field of work, and he usually leaves 
itkpioitation to prospectors who follow him. 
Hi? Indtives are intellectual advancement, and not 
the Ipt’bduction of something from which financial 
gafb may be secured. For generations he has 
worl<ed jn faith purely for the love of knowledge, 
and Ms mankind with the fruits of hl^ 

labodSr^ ybnt t^is attribute is 

D«Jei 
bid-irh 6ft 

NO, 2 7^1, VOL. i 


' ' 


a change. .Scientific xsorkers arc beginning tO 
I ask what the community owes to them, arid 
use has been made of the talents entrusted to it. 
They have created stores of wealth bej^ond the 
; dreams of avarice, and of fxiwcr unlimited, and 
j these resources have been used to convert btituti* 

; ful countrysides into grimy centre.s of industfial- 
I ism, and to construct weapons of death of such 
diabolical character that civilised nwn Ought to 
, hang his head in shame at their use. 

1 Mankind has, indeed, proved itself unworthy 
; of the gifts which science has placed at its dis** 

1 posal, with the result that squalid surroundings 
’ and squandered life are the characteristics of 
modern Western civilisation, instead of social cori^ 
ditions and ethical ideals superior to those of* any 
other epoch. Responsibility for this doea not Jie 
, with scientific discoverers, but with statesmen and 
: democracy. Like the gifts of God, those of 
science can be made either a blessing or a curse, 
to glorify the human race or to destroy it; and 
upon civilised man himself rests the decisiem as 
, to the course to foUow. With science as an ally,' 
and the citadels of ignorance and self as the objec- 
' tivc, he can transform the world, but if he neglects 
the guidbnee which knowledge can give, and 
' prefers to be led by the phr.ises of rhetoricians, 

, this planet will become a place of dust and ashes. 

Unsatisfactory social conditions are not a neces- 
sary consequence of the advance of science, but 
, of incapacity to use it rightly. Whatever may be 
said of captains of industry or princes of com- 
, nicrce, scientific men ihemsclves cannot be 
accused of amassing riches at the expense of 
labour, or of having neglected to put Into force 
the laws of healthy social life. Power— ^nancial 
and pohlK'al —has been in the hands of people 
who know nothing of science, not even that of 
i man himself, and it is they who should be 
arraigned at the bar of public justice for fheir 
lailurc to use for the wcliare of all the scientific 
knowledge offered to all. Science should dis- 
; >oriate itself Tiitirely Irom those who have thus 
I abused its favours, and not permit the public to 
t)elieve it is the emblem of all that is gross and 
I material and destructive in modern civilisation. 

There was a time when intelligent working men 
i idealised science ; now they mostly regard it with 
j distrust or are unmoved by its aims, believing it 
I to be part of a soul-destroying economic system. 

I The obligation is upon men of .science to restore 
the former feeling by removing their academic 
robes and entering into social movements as 
citizens whose motives are above suspicion and 
whose knowledge is at the service of the com- 
munity for the promotion of the greatest ^ood. 
The public mind has yet to understand that science 
/i$ the pituitary body of the social organism^, and 
C^n be no healthy, growth, in 
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aiipropriate platform of all those offered by the 
lirilSsh Association irom which a message ot ex- 
horlalion may be given, 'there are, now 130 
corresponding socielies of the Association, with 
a total momhership of about 52,000, and their 
rcprescntal 1\ cs should every \ear go back not 
only strong" with zeal for new knowledge, but also 
as ministers rillc<l with the sense of duty to inspire 
others to trust in it. In mechanic's work is not 
considered to be done until the |)oint of applica- 
tion of the force is moved; and knowledge, like 
energy, Is of no practical value unless it is 
dynamic. The scic'ntilic soc iety which shuts Itself 
uj) in a house' whcic a favoured few can contem- 
jilate its intellectual riches ]>, no belter than a 
group c)f misers in its relations to the community 
around it. Ihc time has comt' for a crusade 
which will plant the hag oi scientiiic' truth in a 
bolcj position in t'very province c4l tlic modern 
world. 11 }ou believe in (he cause, of disciplined 
reason \ou will respond to the call and help to 
lilt (iviiiscd man out of the morass in which he 
is now struggling, and set him on sound grxjuud 
with his face toward the light. 

It, is I'lot In disc'ov erics alone, and the records 
of them m volumes raieiy c ousulled, that st ieixc 
is advanrcHl, fuit in' the clirfusicin of knowledge 
and the chreciion of men’s minds and actions 
through It In these democratic days no one 
accepts as a vsorking social idc'rd Aristotle’s view 
C)f a small and highly cultivated arisioc'rac'v pur- 
suing the arts and srienc'cs m secluded gnjvcs 
anc.l maintained hy manual workers exc luded Irom 
citizenship. Artisans to-da\ have quite as much 
leisure as members of prolcssional classes, and 
science can assist in encouraging the worthy ciu- 
ployment of it. '1 his end can be attainc’d by < 0- 
operative acticju lietwc'c'U Icx'al scientiiic scjcielies 
and representalive organis.itions of lalxnir. 'khcre 
should, he clc^se association and a c'ommou felkwv- 
ship, and no suggestion cjI supcTior jdulosophcrs 
descondmg trom the clouds to dispense gilts to 
plebeian assemblies. It shcjiild alscv alvcavs be 
remcmbeied that a cause must have a soul as vvc'll 
as a bodv. d'lic’ function ot a mlsslou-hall is dif- 
lerLMit from that ol a cinema-house or other place 
of entc'rtainnient , and manifc'stations of the spirit 
of science aie more uplifting (Han the most in- 
structive clc'sc I iptlve Icx'tures. ' 

Science nc'eds champions and advocate's in 
addition to actual makers of new knowledge and 
exponents of it. 1 hc're are now more workers 
in scientific Helds than at any otlier time, yet rela- 
tively less is done to create enthusiasm for their 
labour and regard for its results than was accom- 
plished fifty vears ago. Every sexial or religious 
movement passes through like stages, from that 
of fervent belief to formal ritual. In sc'ience 
specialisation is essential for progress, hut the 
price whk'h has to be paid for it is loss of contact 
with the general body of knowledge. Concentra- 
tion upon any particular subject tends to make 
^>eople indifTercnt to aims and work of others ; 
tor, while high nVig:nifying powers enable minute 
details to be discerned, the field of vision is cor- 
NO. 2721, VOL. 108] 


respondingly narrowed, and the relation of tht 
structure as a whole to pulsating life around 1 
IS unp4*rceived. ♦ 

As successful research is now’ necessarily limitct 
tor the most part to complex ideas and intricati 
details requiring speejal knowledge to compreheiu' 
them, very special aptitude is required to presetv 
it in such a way as will awaken the interest ol 
pefqvlc familiar only witli the vocabulary of everv 
d<i\ lif<‘ in the scienlihe v\orld the way to dis 
tinctiou is discovimy, and not exposition, am’ 
rarciv are the tv\o faculties combined. Mosi 
iiu esligatoi s are sd ('losely absorbed in their n- 
seari lies that they are indifferent as to vvhethei 
jK'ople in general know anything of the results 
or not. But where one person will exercise his 
intelligence to understand the description of a 
new natural fact or prinei|)le a thousand are read} 
to admire the high purpose of a scientific quest 
and rexereni'c the disinlerrstc'd s<‘rvi('e rendered 
l)\ it to humanity. 1 he. recoid of discovery or 
description of progress is, there! ore, only one 
fmu'tion of a local seicntilic soi'ietv ; bevond this 
is the duty of using the light of science to reveal 
the dangers of ignor,in('e in high as well as m 
low ])kKes. 'riiough in most soi'ieties there is 
oiilv a small nucleus of working meml)crs, the 
others are capable of being interested in results 
.ichioved, and a f(‘W may he so stimulated by them 
as to bc<'ome just and worth) knights of science 
read) to ri'inoM' anv dragons vsliudi stand in the 
way of human ])rogress, and < ontimially uphold- 
ing ilie virtues of their mistr<'ss. 

E\cr\ Icx'al soientifK' society should bo a train- 
ing ground for these Sir (ialaliads, and an out- 
p<»st of the empire of knowledge', d he ('Ommunits 
should look to it for protection from dangers 
within and without tlie settlement, and for assist- 
ance in prf'ssing further forward into the sui- 
rounding woods of obscurllv. At present it is 
unusual for this civic rt'sponsibilitv to be accepted 
1)\ a scientific soCieU, with the result that local 
moveiiK'nls are undertaken without the guidama 
necessary to make them siu'cessful. A loc.ii 
s('icntific so<'iety should be the natural body foi 
the civic authority to consult before any action c 
taken In which scientific knowledge will be of sci- 
Vice. U should be to the citv or county in which 
it IS situated what the Roval Sociel) is to th'- 
State, and not a thing apart from public life and 
affairs. 

\\'hen wisdom is justified of her children, and 
local scientific societies are no longer csoteri' 
circles, but effective groups of enlightened citizen^ 
of all classes, they w'ill provide the touchstone b' 
which fact is distinguished from assertion an ' 
promise from performance. As the sun drav ' 
into our svstem all substantial bodies which conw 
within its sphere of influence, while the pressuo^ 
of sunlight drives awaay the fine dust which won 
tend to obscure one body from another^ so 
local scientific scx:iety po.ssesses the ^ power f 
attracting within itself all people of weight jn tl.e 
region around \t and of “dispersing the mist and 
fog which commonly prevail In the social atmo- 
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sphere. Thus may the forces of modern civilisa- 
tion, moral and material, be brougfht together, and 
an allied plan of campaign be instituted against 
the armies of ignorance and sloth. The service is 
that of truth, the discipline that of scientific invest 
ti^ation, and the unifying aim human well-being. 
Kingsley long ago exprcsj?ed the democratic basis 
upon which this fellowship is founded ; and 
when he dcli\crcd his message artisans were 
crowding in tliousands in Manchester and othci 
populous places to lectures by leaders in the scien- 
tific world of that time. Labour then welcomed 
so'ence as its ally in llic struggle for civil rights 
and spiritual lib<‘rty. 'I'liat battle has been fought 
and won, and subjects in hitter dispute fifty years 
ago now repose in the limbo of lorgotten tilings 
There is no longer a conlliet between leligion 
and science, and labour can assert its claims in the 
market-pla(T or council house without lear ol 
repression. Science is likewise free to pursue its 
own researches and apply its own principles and 
methods within the realm of obseiwablc pheno- 
mena, and It docs not desire to usurp the luiu'tions 
of fa.'th In sacred dogmas to be perpetuall\ 
retained and Inlallibly declared. llu* Ro\.il 
Society of f.ondon was founded for tlie extension 
of natural knowledge in contra-disl iiK tion to the 
supernatural, and il is content to leave other 
philosophers to desiTibe the world be\ond the 
domain of obs(‘r\ation and ('xperirnent.^ WIkui, 
however, phenomena belonging to the natural 
world are mad(' subjects of supernatural revelation 
or uncritii'al iiK|uiry, science lias the right to pre- 
sent an attitmlc ot suspii lon towards them. Its 
only interest in mysteries is to discover the natuial 
meaning of them. It docs not need mess.iges j 
from the spirit world to ai'quire a few ehaiientarv ! 
lads relating to the stellar universe, and it must j 
ask for resistless evidence before obser\ations 
contrarv to all natural law are accepted as si'ien- ' 

tilic truth. Ij there arc* circaimstances in whuli ! 

matter may be dbestecl of the property of mass, ; 

fairies may be photographed, hickv charms mav ! 

determine physical events, magnetic people dis- I 
turb compass needles, and so on, b\ all nn'.ins j 
let them be in\ csligated, but the burden of proof | 
is upon those who bolievc in them and evoiv | 
u 'tness will be ( hallcngcd at the bar of sc ituitilir 
opinion. J 

We do not want to go back to the davs when I 
absolute credulity was inculcated as a virtue and j 
doubt punished as a crime. It is easy to find in 
works of uncritical observers of medieval times 
most circumstantial accounts of all kinds of 
astonishing manifestations, but wc-tiTe not com- 
pelled to accept the records as scientifically accu- 
rate and to provide natural explanations of them. 
Wc need not doubt the sincerity of the observer 
even when we decline to accept his testimony as 
scientific truth. ■ The maxim that “ seeing is 
believing ” may be sound enough doctrine for the 
rnajority of people, but it is insufficient as a prin- 
ciple of scientific inquiry. For thousands of years 
it led men to believe that the earth was the centre 
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of the universe, with the sun and other celestial 
bodies circling round it, and controlling the 
destiny of man, yet what seemed obvious was 
shr)wn Kv Copernirus to be untrue. This was the 
beginning of the libei.it ion of human life and 
intellect from the maze of puerile description and 
pliiIo'>opiiR' c'onceptioM. (.'.iridnl observation and 
eiucial (‘XfHM'iment later took tbe pk'K o of person. il 
assertion and sjuiut'd that iwenls in .Nature jire 
detenmiK’d by perm.inent I.iw’ and are not subjec t 
i to haplia/.iid « lianges by supi rii.it in .il agenen^s. 
When this position was gained by si icncc, belief 
ill astrology, necrom.incy , .uul soneiv of every 
kind began to deeline, ami men learned that thev 
were inaslers of their own destinies. 'Ihc late 
war is responsible lor .a rtxi'udescence of these 
medieval supoi stil ions, but it natural science is 
true to the jwim ipl(‘s by wliirh it has .advanced it 
will eonliiuie to bring to laar upon them the 
piercing light by wliicb civilised man was* freed 
Irom their b.iletul consequences. 

d here is abundant need for the use; of the 
mtcdlectual enlightenment wliic'h science can 
supply to c'ountc raci the ever-present tcaidency of 
humanit) to revert to primitive idc'as. Fifty 
ye.irs ol compulsory edmation arc- liut a moment 
in the historv of man’s dcwelopment, and their 
inlluencc* is as notliing m comparison with Instincts 
derived from our earl\ .incestors .and traditions of 
more recent times grafted upon them. So little is 
known of sticaice that to most jic'ojile old wometl’s 
talc s or the unsupported wotcis of a casual on- 
looker .irc^ as cacaliblc* as ilie slalemcaits and con- 
clusions of the most c'areful obsei van's. Where 
c'xac't kncjvvledgc exists, hovvovcT, tc> place opinion 
by the side of fact is to blow a bublilc* into a flame, 

\\ ithin its c>vvn doin.iin science is ecjnccrncd not 
w itli bc'lic i e\c;ept as .i subjea t of iiu]\iir\ hut 
with evalc:*nce It (l.iims the right to test all 
things in order to be able to hold fast to that ♦ 
whic'h is good. It dcalines lo aca: epT popular 
beliefs as to tluinderliolts ; living hogs .ind tuad.s 
embcalclca] in blocks of loal or citlicT hard rock 
without an opening-, Ihcmgli tlic rock was formed 
millions of yc'ars ago and all lossils found in it are 
('rushed .is Hat as pape-r ; the inheritance of 
microbic diseases; the* prodiu lion of rain by ex- 
plosions when the air is far removed from its 
saturation point; the mlbuMue ol the moon on the 
ueathc-r-or ot undergroimd water upon a twig held 
))> a dowser, and dozens ot like tallacies, solelv 
iic'cause when weighed in tlu> balani'e they have* 
been found wanting in scientific truth. Its only 
interest In nn stones is that of inquiring- into them 
and finding a natural reason for them. Mystery 
is thus ncjt dc'stroyed by knowledge but removed 
to a higher pi. me 

Never let it 1)C acknowledged that science 
destroys imagination, for the reverse is the truth. 
“The Gods are dead,” said W. H. Henley, 

“the world, a world of jirooe, 

Full-cramroed wuh fact*, in ncirtncc swathed and sheeted, 

Nod* in a stertor<»u» after-dinner «!• re ! 

and s.ul, in every wind that blow* 

Who will m.iy hoar ibe sorry words lejieated ■— 

' ’t he are dead.'” 
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It is true that the old idols of' wood and stow-- 
arc g^one» but far nobler coiKeptions ha\^ taken 
their place. 1'he universe no louger consists of a 
fi vv thousand lamps lit nightly by angel forches, 
but millions ot suns moving in the inliiute azure, 
inlo which the mind oi man is continually pene- 
tralmg turlher. Astronomy shows that realms of 
( cU'sttal light exist \vhcre darkness was supposed 
to prevail, while scientihc imagination enables 
oijscnre stars to be found which can never be 
brought watbin the sense of human \ision, the 
mvisiblc lattice work ot <rystals to t>e disci.rned, 
and the movements ol constituent particles ot 
atoms to be det< nniiK'd as nc( uratf ly as those of 
piiinets around the sun. the greatest advam'es of 
science arc made by the disciplined use of 
imagination; hut in this held the picture conceived 
',s always pr(">ented to Nature tor approval or 
rejection, and her decision upon it is hnal. In 
( ontenfporary ati literature, and drama imagina- 
tion niav be (h-ad, but not in science, which can 
provide" hundreds of arresting ideas awaiting 
beautiful expression In pen and petu il. ll has 
been said that the purpose of poetry is not truth, 
but pleasure, \ct, even it this dehnition be 
accepted, w’c submit that insight into the mys- 
teries of Nature shoukl exalt, r^i^hcr ih.in repress, 
the poetic spirit, and be uscxl to enrich verse, as 
it was hv some <^i the world’s greatest poets- — 
Lucretius Dante, Milton, (ioethe, Tennyson, and 
Browning. With one or two brilliant exceptions, 
popular w riters of the present day arc comjdctel) 
oblivious to lht‘ knowledge gained by scientific 
study, and unmoved by the message wliich science 
is alone able to give. Unbounded riches have 
been placed belorc them, yet they continue to 
rake the muck-hcap of animal passions and stir 
tlie froth of slo])p) sentiment tor thenars of cfun- 
position. Not by their works shall we become 

children of light,” but by the Indomitable spirit 
of man ever straining upwards to reach the 
stars. 

Where tlierc is ignorance of natural law'^s all 
phvsical phenomena are referred to supernatural 
causes. Disease is accepted as Divine punish- 
ment to be met h> prayer and tasting, or the act 
of a secret enemy in communion with evil spirits. 
Because of these bclicis thousands of innocent 
people were formerly burnt and tortured as witches 
and sorcerers, while many thousands more paid in 
devastating pestilences the penalty which Nature 
inevitably exacts tor crimes against her. In one 
sense it ma> be said th.it the human race gets the 
diseases it deserves; hut tne sins are tho.se of 
Ignorance and ncglci t of pliysical laws rather than 
.igainst spiritual ordinances. I’lague is not now 
expUiincd by supposed iniquities of the Jews or 
conjunctions ot particular planets, but by the 
presence of an organism conveyed by fleas from 
rats; malaria and yelloAv fever are conquered by 
destroyhig the breeding places of mosquitoes ; 
tvphvis fever by, getting rid of lice; typhoid by 
I'leaitlinesS", tuberculosis fiy it^roved houfejng^ 
and most other diseases by foflowing tbc 
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of science t&e ^ infad 

does un<loubted]^ influence the 4 he 

Ijody to intyasion by micr<jbes, it- cannot etcatb the 
specific organism of any disease, and the resfj«0^vsi- 
bility of showing how to keep such germs under 
control, and prevent, therefore, the iX)verty' and 
distress due to lliem, a scientific rallyer th^ a 
spiritual duty. 

file methods of science arc pursuv^ whenever 
obst'rvalions are made critically, recorded faito- 
fully, and tested rigidly, with the object of using 
conclusions based upon them as stepping-stones 
to further progress. They demand an impartial 
attitiuk*. towards evidence and fearless judgment 
upon it. These are the principles by which the 
toundations of science have been laid, and a noble 
structure of natural knowledge erected upon 
them. A scientific inquiry is understood to be 
one undertaken solely with the view ot arriving 
.at the truth, and this disinterested motive will 
always command public confidence, It is poles 
apart from Uie spirit in which social and political 
subjects are discusseal : it is the rock against 
which waves ol emotion and stoinis of rhetoric 
lash themselves in vam. If political science were 
guided b) the same methods it would present an 
open mind to all sides of a question, weighing 
objections to proposals as justly as reasons- in 
supj)ort of them, whereas usually it sees only the 
views ot a particular class or paitv, and ('annot 
be trusted, therefore, to strike a judicial balance, 
fhe methods of science should be the methods 
applied to social problems if sound principles of 
progress arc to lx* determined. When they are 
so used a statesman will be judged, as a scientific 
man is judged, by ('orrect observation, just infer- 
ence, and verified prediction ; in their absence 
ptililics will remain stranded on the shifting sands 
of barter, concession, and expediency. 

Local scientifle societies should provide a 
common forum where workers with hand or brain 
can meet to consider nx^w ideas and discus^ judi- 
cially the significance of scientific discovery or 
applied device in relation to human progress. At 
present such societies are mostly out of touch with 
these practical aspects oi knowledge, and are rpore 
interested in prehistoric pottery than in the living, 
world around them. Most of those connected with 
the British Association are concerned with natufal 
history, but all scientific societies in a district 
should form a federation to proclaim tlic message 
of knowledge from the house-tops. Men are 
ready to listen to the gospel of science and to 
l>elieve in its power and its guidance, but ’ its 
disciples disregard the appeal and are content to 
let others minister to the throbbing human 
Civilisation awaits the lead which science cau 
in the name ot w'isdom and truth and unprejudiced 
inquiry into all things visible and invi^ibk>,‘ but 
the missionary spirit which w^oulcf make 
to declare this noble message to ihc world 
to "be created: , ^ . 

.. This 

: of Ibcal To 
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be ^the'func^ou the Asso- 

rci^bji ^ inspire belief ♦'Hjd confidence in science 
chief formative factor of modern life, jind 
, fipit «aly to display disccJveries or enable specialists 
to'^iscuss technical advances in segregated sec- 
tioos*' Though members of the Association may 
tir.aWe-to live on scientific bread alone, most of 
the community in any place of meeting need some- 
tliii^ more spiritual to awaken in them the 
admiration and belief whirl] beget confidence and 
^vhopt*'. They ask for a trumpet-call whicli will 
unh^ the forces of natural and social science, and 
. ' ^i|re unmoved by the parade of trophies ot sciiMi- 
tidc conquests displayed to theni. It was the 
primary purpose of Canon \V. V. Ilarconrt, the 
ohief founder of this Association and its general 
'secretary from 1831 to 1837, to sound this note 
for “ the stimulation of interest in science at the 
v'arious plat'es of mceling, and through it the 


I provision, of funds fpr carrj it:i|^ on Vesearoh/’ ami 
hot for **the discussion of scientific subjects in 
. the sections,"’ In the course of time tlicse sec- 
! tioiiai. discussions have Uikcn a prominent {dace 
j ill the Association’s programme, and rightly so, 

, for they have promot('d tlie advancement of 
science in many directions ; but, while W'C re<^?og- 
nise their value to sricntilic workers, wc plead 
J for .wiiiething- more lor the great mass of people 
. outside the section-rooms, lor a statement of Ideals 
I and ol service*, of the strength of knowlwige and 
j of responsibility fbr its use. Tliese arc the sub- 
jec'ts whieh will cjuicken the juilse of the com- 
! munily and convert iliose who hate and fear 
science and associate it solely with debasing 
, aspei'ts of modern civilisation into fervent disciples 
' of a new social faith upon which a lever maclu in 
, the w'orkshops of natural knowledge may be 
placed to move the world. 


Integration in the Living Organism. 

By Pkoi*. W. M. Bavliss, K.R.S. 


’T'ilE name “organism,” given to the individual 
* units ol living matter as they are met with 
in Nature, implies that thcsi* act as unilied and 
co-ordinated entities. At the same tune, it must 
be remembered that an organism considered apart 
from its environment is merely a theoretical ab- 
straction; but, apart from the way in which they 
react to external inlluences, there must be* means 
by which the activity of any one part is adju^'ied 
to the needs ot the whole, and the investigation 
of these various means may be said to lorm a 
large part of modern physiologv. In a general 
sense, it may be looked upon as distinctive ot the 
more recent outlook, for most of us are not con- 
tent with ascribing the mutual co-ordination of 
function to a presiding directive agouc), be it 
called “cntelcchy,” “t!:lan vital,” or other mys- 
terious influence. Wc want to know more of the 
actual chemical and physical methods at work in 
the process, and wx believe that it is possible to 
find out a great deal more about them than wc 
know as yet. The change in the point of view 
of the physiologist may be realised better if we 
caU to mind that it is no longer thought sclent ifle 
. to devote attention to the “functions of the liver, 
for example, but to those processes, such as de- 
amination and regulation of carbohydrate siij)ply, 
in whicli this organ plays a part in combination 
^ with various other tissues of the organism. We 
ask: What part does the liver pl^y in the cor- 
i^lated series of changes associated with the using 
> ^up-of. the materials of the food for the supply of 
fo, and for the growth of the cells of, the 
Organism as a whole? 

r.'Brjpadly speaking, there are two great 
to use a term which is rather anii- 
^ ^ Ahis serve as the means of 

betwiifen different parta, of the 
' system .the 


' vascular sy.stcm, 'I'herc arc corresponding means 
‘ of communicating by messages or by actual trans- 
: fxirt of materiais in the higlau- plants. As a first 
I approximation, we may call the former physical 
I and the latter chemical, f hese c'orrespond to the 
! “nervous ’ and “humoral ” factors of the French 
' phv siologjsts. I'he central nervous system, in 
' addition to its obvious function ot receiving ini- 
1 presMons fiom tlu! outer world aiul reacting upon 
i it bv rcdlexes to muscles, obtains messages from 
j the various parts ol tin* organism itself by means 
! ol appropriate recej)tors therein. Tlius “cfFcc- 
' tors ” — muscles, glands, etc.- arc modified in 
: their activit), and the special requirements of 
J active organs are met. For example, an active 
1 secreting gland receives an increase^ .supply of 
j blood, containing sugar and ox ) gen, by dilatation 
! of the blood vessels to it. By the blood, or similar 
I circulating liquid, a chemical substance made in 
i one plac'c is carried over the whole of the 
organism, and in special plaia.s adjusted to be 
I sensitive to it brings about ayipropriatc reactions, 

1 which may affi'ct a largi* numljer of othep organs. 

' Thus the carbon dioxide produced in active 
muscles reaches the i expiratory nervoqs centre, 

J exi'itlng this to increase the ventilation of the 
j lungs and supply more oxygen to the muscles by 
i means of the blood. 

j The comparison of the nervous system tr> the 
; telegraphic circuits of a city has often been made, 
i and is piobably more to the point than is some- 
j times thought, since there are many reasons for 
I supposing that the passage of impulses along 
I nerves is essentially of an electrical nature. The 
vascular system may similarly he compared to 
j mechanical transport, by which coal, for instance, 
is conveyed in carts. In this latter case,, material 
substances are sent from place tP place. Perhaps 
dPsef analogy to the blood vessels with their 
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pump, the heart, would be the distribution of 
v^^lte^ in pipes; but everyday experience reminds 
that there is also a postal system by means of 
xshich actual material bodies convey messages. 

1 hus a letter can order a supply of coal or cut 
nil ih(t electric current. 'I'he “chemical messen- 
” or '‘hormones’* are the lettcTS of the living'- 
or^oinism. When the acid ( ontents ot tin; stomach 
[)ass into the intestine a chemical compound of 
unknown constitution is Inrmed in the cells Iming" 
this tube, passes iiUo the blocxl, and ultimately 
arrives at the pancreas, tlie cells of which aloiu 
of all ihoJu.* with which the ])lo<^d comes into < on- 
tai't are able to resj^ond to its stimulus. This 
they do by serretim^ jiaiu'reatic juice. 'I'hc hor- 
mone, called “secretin,” merelv to ^ive it a namt*, 
IS a letter sent to the pancreas hy the food askinp^ 
for the cn/ymes needed to digest it. It does 
not serve in any sense as l<;ud ft>r the cells, it is 
not [I pafl of the set retion, hut sets the machinery 
to work. 

The fact must not be overlooked, however, that 
lliese various means ot integration act together, 
[list as coal can be ordered by telegram, so a 
supply of sugar or oxvgen can be ordered l)y a 
nervous message simt by an a( ti\(‘ organ, and \vc 
have already seen that a chemu'al messenger { — a 
letter) can excite the respiratory centre to send 
nervous impulses ( — telegraphic messages) to the 
muscles producing respiratory mo\emcnts. In 
generUl, co-ordination h\ ( heniical means is apt 
to be of a more prolonged or continuous nature 
than that by nervous reth'xes. I'lven in the latter 
case, however, it is verv (ommon to find that an 
organ is under the continuous control of both ex- 
citatory and inhibitory nerves, the two opposing 
intlucnccs being in action at the same time. .Any 
|)articular state is thus tlic cx])ression of a pre- 
ponderance on one or the other side of the 
balance, 'i'hc tact has l)cen made (dear in the 
tone of the 'stomac h of some reptiles, but it ap- 
pears to be of wide oc'curreiae, if not a general 
law. 

'The int(‘rnal sis retions of the endocrine glands 
are to be Included in the category of chemical 
messengers. An interesting and instructive article 
bv Prof. Strohl, of /iinch, was puldished in the 
Uevue g^ndriiJc drs Siictict’s (May 15, -u)2i), and, 
in point of fact, suggested the present remarks. 
Ills article deals with the general liiological sig- 
nificance of the Internal secretions, and contains 
a full list of papers, including those concerning 
lower animals. The author compares hormones 
to the electric waves of wireless telegraphy, since 
only certain tissues are tuned to respond to them. 

I venture to think tliat the postal system is a 
better illustration. Actual material bodies are 
carried, and these “letters” ,u'C accepted only 
at the correct addresses. In many rases, such as 
those of the suprarenal bodies and the thyroid 
gland, we are able to assign the function in ques- 
rion definitely to particular organs, which, indeed, 
appear to possess no other function. 

In other cases, more dimculty is met with, 
NO. 272 T, VOL. 108] 


owing to the fact that the cells producing the 
internal secretion are mixed up with cells having 
other known functions. Such, for example,. is the 
case with the “islets of Pangerhans,” embedded 
in the pancreatic tissue which secretes the diges- 
tive juice. There is evidence that these “islets” 
produce a hormone whick is required for the due 
utilisation ol sugar. This co-existence, side by 
side, of cells with different functions is only one 
of the many dilliculties met with in tlie study of 
internal secretions. It appears that removal ot 
one particular ciulocnne organ atfccts the func- 
tions ol those that arc lelt. Indeed, the com- 
plexity ot the phenomena may be some excuse 
tor the contradictory and hazy statements so often 
made b} workers on the problem, and tor the 
hasty and sensational “discoveries” announced 
trom time to lime in the Press. 'This aspect of 
tlie subject is rightly emphasised by Gley 111 his 
x.iluable lecture.s on “ Les SeerfHions Internes,” 
w here it is pointed out that clear and definite state- 
ments arc much to be desired. Names are too 
otlen giv(m winch, although they profess to ex- 
plain, are nothing but descriptions of the facts 
m other words. No advance is possible in this 
way. 

The existence of certain organs or tissues 
which, so far as can be made out, have no func- 
tion other than that ot making chemical com- 
pounds lor the purpose of acting on other tissues 
suggests the (juestion whether those tissue cells 
which liave obvious lunclions ot another kind do 
not also give out to the blood substances which 
act in (Uher places —whether the view ot Brown- 
vSchjuard that all tissues make internal secretions 
may not be (orrect. In the simple case of carbon 
dioxiile this is, of course, the ('ase ; but it is 
possilile that many of the chemieal products of 
the activity of cells may be inert for want of 
receptive cells sensitive to them. Many substances 
found m animals and plants appear to be waste 
prodiu'ts of mctaholism-^as, for example, the 
great variety oi alkaloids met with in plants. 
There is evidence that some inlluciK'e is exerted 
by cells on the grow th and nature ol cells of other 
kinds in iheir neighbourluxid. I'he experiments 
of Chanipy may be cited as examples of this in- 
line nee ; moieover, fragments of differentiated 
tiesue grown on a slide under the microscope are 
apt to lose their distinctive marks as they pro- 
liferate, and to become of an embryonic type. If, 
however, the fragment contains both epithelium 
and connective tissue, the new epithelial cells re- 
tain the characters of those from which they arise, 
so kmg as thw remain in proxi^fw^' to the con- 
nective tissue; but if they wander away they lose 
tlieir identity and become generalised in aspect. 
Similarly, the excessive outgrowth of connective 
tissue in retinal fragments is held in check by 
the presence of nerve cells. It seems that the 
normal growth of tissue cells is only possible 
when under the “control” Of other cells. This 
circumstance is significant in relation to the prob- 
lem of malignant growths. Champy describes a 
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case of a particular tumour which was found 
on removal to be only in part malignanl, but when 
a culture was made of the epithelium of the 
normal part the cells, deprived of the influence of 
their surrounding tissues, gave rise to daughter- 
cells similar to those of the malignant growth. 

Again the power ot survival of transplanted 
organs shows how ’complex is tlie vaiietv of 
factors distinguishing one individual from 
another even within tlie same species. IVol. 
Leo Loeb has made a large number of experiment.s 
of this kind in the United States, and finds, in 
agreement with other workers, that tissues trans- 
planted into another species die more or less 
rapidly; if put into another individual ol (he 
same species the\ also die in the end, but not so 
soon as in the lirst case. If simply moved into 
another part of the body of the same individual 
they survive and grow. In some .cases they may 
survive in the body of an individual closely related 
to that from which the ti>su(‘ was laken--as, for 
example, a brother. Now' wdiile Prof. Loeb 
assumes that the results are chiefly due to the 
giving off by the cells of spcx'ific ehtmiieal entities 
w'hich differ from individual to individual, we must 
remember that we have no actual proof of this. 
It is perhaps well to be cautious until the specific 
properties are shown to be of a chemical nature. 
An interesting fact is that the specificity spoken 
of reaches this high state of development only in 
the higher vertebrates, and is rnncli less manifest 
in their embryonic stages. 


I he liypolhcsis that all constituent cells of an 
organism give oft internal secretions Ls clearly at 
the basis of hormone theories of heredity, such as 
that as^ocrated with the name of J. T, Cunning- 
ham. However inaccessible to nilUiencc of other 
kinds, It vannot be denied that the germ-plasm 
must lie (Aposed to the action of substances n\ 
solution m the blood. d he (‘\j)t‘rimei\ts of 
St(H'kard show tliat the germ-plasm in guinea* 
pigs IS altered for several generations by the 
action ol .d( ohol on tlu‘ original parents. Tlie 
r(‘mov .‘d ol an organ, such as llu^ tail, containing 
mcrclv (issues abundantly present elsewhere would 
not be < \pecled, on this hvpothesis, L) have any 
eltect capable ot hereditar) transmission. 

The internal secretions, especially those affect- 
mg growth, have an obvious rcstmiblance to the 
accessory food lactors or vitamins; hut these have 
to he supplied to animals from the outside, iilti- 
matelv irom vegetable food, since plants only fir<‘ 
able to make them. In neither ('ase, however, 
do we know the ('hcmi('al nature of the substance 
('oncerned. It may turn out that vve have to do 
with minute traces of metallic ilements, perhaps 
some ol the rare metals. In that c'onneclion we 
are reminded of the nec:essity lor zinc, in ex- 
tremely small amou4its, for the optim.al growth 
ol th(‘ mould AspiTgillus. (Certain of the endo- 
crine cirgans may, indeed, have the liifK'lion of 
siipplvmg in an ac'tiv(‘ or utilisahle form some 
parlicul.ir clcmc'nt, as appears to 1)C‘ the c ase v\,ith 
the thvroid gland in ri'lalion to iodinic 


“ Leader ” Cables for Aircraft. 


T^UR some tune past cxpcjiuiiciitb have been in 
^ piogress in adapting to the purpubcs of aerial 
navigation the “ leadei ’ cable sy.stem now’ sii(’ces.s 
fully used in connection with shipping. \anous 
tests made in tins country icvcmIclI that a m.iiine 
installation is of little use to anciaft, as no sign.ils 
were received fioni the cabha whilst .m .iciojilanc! 
was over the submerged part of it. But when the 
land portion ot the cable was readied the signals 
It gave out were heard easily m tiic maciiint* 
ihrougli an Ordinaiy telephonic receivci. It the 
('able be laid above giouncl, oi suspended troni 
polc^, the “ leader ’ ' system can L)C employed 
as successfully to guide aircraft as to guide 
shipping. The principle is the same in each case, 
though some modifications m applying it are 
necessary. 

So far as England is concerned, we do nut appear 
to have gone much l^eyond demonstrating the fact 
that a “leader'' cable for aircraft is a practual 
proposition. But Lieut. IvOth, of the French navy, 
after devoting a considerable period to investigating 
the subject, has devised an aircraft “ leader cable 
\vhich proved highly successful when tried at the 
Villacoublay aerodrome. This officer is well known 
for^ his work in connection with such cables, as he 
NO. 2721, VOL/ 108] ' 


w.is hugely iesp<ijisih](‘ toi 1. lying the maimc in- 
sUllaiioii at Blest. His aeiial appaiatUb tollows 
elobcly upon tlie lines ot tiiat employed m ships, 
three reviving coils aic fixed on tlic .lenfj^laue, 
and the pilot takes in signals by means ot 
listeneis, ' ui eai -piews, m his helmet. When 
tlie iiiachme is llymg dnectly above, ui paiallel to, 
the cable a stioiig signal is tiansmitied to the pilot 
iliiough the centre coil, and this ci>nl limes so long 
as the cable is hemg “ tollowcd.” 't he other coils 
, indicate when the> machine is to light or lett of the 
; ouhle, and enable the [)iloi to “ pick up “ the in- 
I stallation. Signals can he heard at an altitude of 
10,000 It. and tor a mile and a halt on either side 
ot the cable. 

In the ca.se ot a submaime cable, the area over 
which sound can be heard is necessarily limited, 
bt'causc a good deal ot energ7 is expended in pro- 
(hieing currents in sea water. In (he air no such 
; loss ol energy occurs, and thcrelurc the sound- range 
I can be very mateiially increased. “ I.eader “ cables 
] fulfil the same function in relation to airciaft as to 
j seacraft by enabling them to find their way home in 
I thick weather or in the dark, and by adopting the 
I system the practice of lighting flares on aerodromes 
I is made unnecessary. 
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War. Work of the Bureau of Standards,)' U.&A;* 


T he value of science to the beUigc;ent coun- 
tries was proved over and over again during 
the war--in the United States no less than in 
other countries. I'he United States, howe\er, 
had the advantage over other countries in this 
as in* other matters, that, liefore it joined m 
the fighting, many lessons had been learned or, 
at least, were in course of being learned, and 
of these by no means tlic least was the fact that 
scieotihe workcis could render enormous se^ice 
to the combatant lorccs. c find, therefore, 
that from the very moment of America’s entry 
inio’the war, the services of the Bureau of Stan- 
dards were made use of in connection with the 
many problems which arose. 1 he volume before us 
is a record ol some uf these activities, although, ; 
as is pointed out, some of the most interesting , 
ancf important ol the investigations earned out ^ 
cannot be described owing to military or other 
reaijons. Moreover, at the Bureau, as at our ; 
National Physical Laboratory, a great deal ot 
the assistance rendered took the form ot oral 
advice and consultations, the value of which can- 
not be estimated, and most uf which was nut 
of a nature to become pail of the permanent 
records. In spite of these facts, so much work 
was carried out that the present volume is, 
perforce, little more than a senes of brief 
abstracts of tlie many investigations underlaken, 
and it is possible m a review to pick out unK a 
few' of the more interesting ot these and to refer 
briefly to them. 

It "is only natural that aeronautics should 
occupy a prominent place in tlie activities ol the 
Bureau, and the report opens with a dcs(Tiption 
of the work accomplished on aeronautical mstru- 
ments. Many were designed at the Bureau, 
where I. provision was made to give thorough 
laboratory tests to 4 per ce.nt. ol the total pro- 
duction of the country. Ihcsc tests mdiidcd 
experiments carried out in temperature chambers 
ai^, on vibration stands, so that the instruments 
might be subjected to the same conditions as 
would be encounicred in actual use. 

Of very great interest is the ' altitude 
laboratory.” This consists of a concrete 
chamber with walls capable of witb.standmg a coif- 
siderable pressure from without. \Vithm this 
chamber the engine under test is mounted and 
tested under varying conditions of temperature 
and pressure, it being possible to reduce the latter 
to as low as one-third ot an atmosphere— corre- 
sponding to an altitude of 

Exhaustive tests on ignition systems for aero- 
plane engines were also carried out, the majority 
on the sparking-plugs— or .spark-plugs, as the 
Americans term them. The conditions to which 
these plugs art subjected in aero-engines are much 
more severe than, in ordinary motot-car practice. 
The pressure inside tbe cylinders may aiTjpui|t to 


600 lb. per square inth, and during o^ritlon k 
sparking-plug is exposed alternately to a blast 
air which may be at a temperature well below zei 
and to a flame of by ruing petrol, the tem^ratu 
of w'hich- is estimated at 2500'^ C. As a result 
research, several porcelains have been obfaint- 
which have high electrical resistance an 3 mecha 
ical strength while hot, and are capable oLwac 
standing sudden temperature changes; they lu 
been largely used in the manufacture of sparkiiu 
plugs in the Stales. In addition to th^ work « 1 
the insulating material of the plugs, brUtlenu-. 
occurring in nickel electrodes has been mvesii 
gatcei, and l ements for fixing the electrode^in ila 
insulator have been studied. 

A delightfully simple form of gauge l-a 
measuring the tension of aeroplane wires was d» 
signeil at the Bureau, The wire is supported on 
two pins at a known distance apart, and loaded, 
by means of hand levers, at the middle of t!u- 
span thus formed. Ihe load is measured b} 
means of one Ames dial, and the deflection of llu 
wire by another. Ihc dials arc calibrated s*' 
that it is possible to read off the tension directly 
when the wire is deflected o i in. . 

Reference must also be made to the w'ork on 
dopes for aeroplane fabrics. These may be divided 
into tw'o classes, cellulose nitrate dopes and cellu- 
lose acetate dopes. I'he former are highly in- 
flammable, and therefore undesirable. Before thn 
war America obtained all her cellulose acetati 
from the Ba>er Company of Germany, and 
it was not until after seven months of war thui 
; provision was made for securing an adequate' 

I supply of raw material. In the meantime, tb( 

! United Slates had been reduced to such devices as 
! obtaining cuttings and scraps of Idiicma ni 

order to manufacture suflicient quantities of dop<‘ 

I Leaving the aeronautical side of the report, and 
! turning to the section headed ^‘Gauges'* (or 
I rather “Gages”), one is impressed with .the small 
I amount of work done at the Bureau compare^ will' 

' what was done at the National Physical Lahore- 
i torv. It appears that the total number of g:^ugt ^ 
! tested at the Bureau and its branch laboratories 
! was 60,000. This is about the average .tmmb( r 
' tested in two months between 1915 and tqiS 
! the National Physical Laboratory, and about, tb- 
I average in six weeks during 1917-18. 
i \’cry interesting reading is furnished by the sec 
1 tion on invisible signalling. In this connection j 
' number of experiments were made, usings-' hot' 
ultra-violet and infra-red r.idiations. It found 
' that the former were liable to fail tO 

I fluorescence which wa.s produced in theT«lyC Oi tbo 
I enemy observer — -particularly if he. 

Infra-red rays, on the other ^ hand, rfioi 

promising results, but, a« no met^ds^ate rJWow 
for detecting ‘ them unless one is An the oirct 
line of sight/* it ,isf ? moox th* 


may to ^ 

Government PrinUojt OfRc«. > '7- c - . ' , si./ .. ^ C , v ^ ^ 
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violet of mvbibk signalli^^ 1 Laborabry^ throws considerable ' doubt on the 

- . . * - . existence of this compound/ 

Amongst the many other njetallumcal re- 
searclies yndertaken, two may be sclccfeo for men- 
tion; one is an investigation on the welding of 
sled, and the other a series of tests on different, 
coni(>oMiionN ot bearing metals. 

Tlic produriioii and te*^tlng of optical glass arc 
other branches of the activities of the Bureau 
which call for special mention. Thi; manufacture 
was commenced in 1914-15 — heiore America -de- 
clared war and m k)!/ a large tmnace holding 
a looo-lb. pot was limit, in whiili glass was pro- 
duced on a commeicial scale, and very satislactory 
results were obtained. 

Brief refereiu'c only can be made to other in- 
vestigations desi rihed in the refXirt. d'he photo- 
graphi(' work, esjiecialh illustrating a view taken 
irom an aeroplane through a haze, (1) on an 
ordinary jilale, and (jj on a plate specially pre- 
})ated at the Bureau, is ot great interest. A*very 
large amount of work on radio eommuniention, 
including special investigations on direclioirfind- 
ing and on signalling from submerged submarines, 
is also d(‘scribed. Investigations on rubber for 
tyres, insulated wire, eti., and vvoric on sound- 
ranging and on soimd transmitted through the 
cartli, vvhu'h was dcvelopmi'nt of British and 
Fnmch methods, also deserve mention. W'ork on 
textiles covers a very vvidi* tange of 
subjects, including some research on dye- 
stiilf chemistry, i^’inallv, there is the work on 
X-rays, which, however, was not initiated until 
10 / 7 * 

The Buiean of Standards is to l)o congratulated, 
not only on the immens<‘ amount of useful war 
work which it has carried out, hut also on ihe 
interesting manner in w'hich it has presented the 
summary of this work to the pnldic. 

J. L. H. 


Obituary. 

The Right Hon. Lord Lindlev, 1'.(A, F.R.S. ; fiicmlship .hkJ constant eorics{)uudence thus initi- 
nPHE namx^ of tlie Riglit Hon. J.oid Lindlcy, ; ated ended oiil) with the deatli of Sir Joseph in 
\yhose death, in his ninety touitli >ear, uccuired , 1911. 'J'his coi rcspondence, it is tail to state, rarely 
at East Carlton, Norwich, on Decembci 9, will long , udated to technical botanical .subjo ts. On the con- 
l>e remembeicd as that of a distinguisiied lawyer ' trary, it indicates ratlui that Findley and Hooker, 
and, a great judge. The features in Lord Lmdley's !• who often (orisulted each other on im[)Oitant matters 
jud^pienta which arrested attention vvcie themscKcs ot bu-sincss, each place<l implicit reliance On the 
due to The remarkable scientific instinct with which j judgmimt of tlie other as to questions which con- 
tbey were imbued. This quality may have U-en in- j cerned their own particular activities. But while it 
for, the same independence and sagacity, ; is doubtless true that the keen interest which I,x>rd 
displayed in another sphere, mark the writings of i Findley, throughout his long life, took in botanical 
Lbrd^LindleyX fatlier, Dr. John T.indhV, F.R.S , | pnisuits w.is strengthened by his fiiendly relation- 
prOfessor of iKitany at Univeisity College, and for | ship with Sir Joseph Hooker, it is unquestionable 
mAny years the editor and princip.il proprietor of 1 fli.it it ha<l its loundatiou in his admiration for, and 
th^ Chrpmde. i sympathy with, his fatherX work. His interest led 

Tbe' constant irtercourse lietween Pi of. Bindley to intimate intercourse with rather prominent con- 
and^'Sk, 'William Hooker, director of Kew during I tempoiary botanists, notalily wdth the late Mr. 

brought young Findley into contact with I Ceorge Bcntham, joint-author with Sir Joseph 
Dri ^yjaft^ards Joseph) Hooker, y assistant j H^x>ker of that remarkable work, the Genera Plan- 
tff S5; and Sir , J farupi. ;* y .. 

^ 1^65-85. iTlj^ ‘ J^ougltont his life Was the sym- 


to the mvesltglwuoa ot. sole aeattier tor boots, but 1 
the report beings; pranged alphabetically, they 
conveTfkC^s^ proximity therein. Perhaps this is 
weH, fuf it indicates the widespread activities of ' 
the BWeau. Not only were the wearing proper- 
ties of various soles, made.ot bolli leather and 
tested, but a radiographic study of 
tb^ clinching of the nails used in repairing the 
scilfes Avas also undertaken. | 

The work oi the metallurgical department 1 
monied between sucli widely diflerent problem.s ab 
the investigation ot nails for horse-shoes and the 
study of gold-palladium alloys as substitutes lor , 
plntihum. As is to be <’Xpccted, the study of light 
(;tlunjinium) alloy. s, largely in connection with air- . 
craft requirements, occupies a prominent place. 

FF is,' stated that the work to date has shown the 
superiority of ‘'alloys containing either copper and : 
zinc or magnesium and copper as adilitions to 
aluminium, and it is of interest to note that the 
Bureau concentrated on magnesium-copper- 
aluminium alloys because the National Physical 
Laboratory was, at the time, Investigating copper- 
zinc-aluminium alIov.s. (n connection with these 
materials attention must he directed to the cuiious 
phraisc referring to “ the French alloy Duralumin,*' 
while later W'ilm i.s correctly reiirred to as the 
discoverer of the hardening of this allov after heat 
treatment. 

Another use to v\hi('li an aluminium alloy was 
put was for the manufacture of mirror?, oj high re- ' 
ffectjng power, it being found that flic compound ’ 
AlgMg^, containing 50 per cent, of magnesium, 
gave a reflection of 85 per cent, in the 
blue and 93 [-Kir cent, in tlie red portions of the 
stHfctrum, though sucli mirrors are not recom- 
mended where permanency is of prime importance. 
Ibmay be ot interest to note that the recent work 
of" Hibson and Ga)ler, at tlie National Idiy.sical ■ 
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j)athy displayed by Lord Lindlcy towards e\ery 
^■ITort to apply scientific metliods m practical horti- 
nilture. This interest, too, is to be traced to his 
rarly admiration of the labouis ot ins fatlu^r in this 
held, though the omtinuance of that interest, in the 
midst of his proicssioual ancl judicial preoccupa- 
tions, may have been strengthened by the inheritance 
(d Prof. Jandlcy’s propnetaiy lights in the .Gar- 
dencrG Chrotnclc. in the loi tunes and the manage 
nient of that im[}Oitant journal Lord Lmdley was to 
tlic last keenly intciested. 

In recognition of th<‘ estimation m which his 
judicial eminence was hold, the lJni\crsity ot 
Oxford conferied on Lord i.indley the degree 
of D.f,' L. ; the Universitifs ot ('nmbridge and 
Kdiiiburgh Ijoth (Ymlerred on liim that of 
LL.l). Aft-r he be('nrn(' a I oi<l Justice ot 
Appeal his botanKod fi lends, who were in .1 
position to estimate his seie-ntifir as contiasted with 
his iQgal .Ut.iinments, beggial Imn to .illow them to 
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propose his name for election to the Royal Society 
To this proposal Lindley declined to agree, on the 
ground that he was not a scientific worker and had 
no claim to be regarded* as a patron of science. But 
the appointment of Lindlcy in 1897 to the Master 
ship of the Rolls gave the society an opportunity, 
which it t<x)k caily in* the following year, of elect 
ing him !t\R.S. under a statute which at that time 
empouered them to do this in tlie case of any 
memher of the Privy ('ouncil, so that this distinc 
tion, t(»<», at least m toim, was academic rathe? 
tlian scientific, though it was one woithily bestowed 
whether on academic or on scientific grounds. 


VVe regiet to announce the death on Saturday, 
Uvi'ernber 17, of Dr T. A. Ciiaeman at the age 
of seventy nine years. Dr. riiapnian, who was tin 
author of numerous papers on cntorn^ijogy and other 
branches of natural history, was elected a fellow' of 
the Rova] Society in toi8 


Not 

d'liOSK inU levied in hil)liogi aphical research will lie j 
glad to learn that tlie pruposals inadr in Nah’RE of | 
]unc last (vol. 107, j> 44(1) for the compilation of a I 
I’nion List of rurrent Rescarcfi Setials under the ! 
direction of the Hritisli Museum aulhorities liavc not 
fallen on barren ground. We trust that the npp(\al 
from the Conjoint Ik.ard of Scientific Societies, which 
apjx'ars in om* con espondeiice columns, will meet | 
with heart V and generous support fiom all copy- ; 
right, Stale, and jirofessional lilirarians, as well as ^ 
fiom the l.irger rati-supported libraiies, 'Die action 1 
of the British Museum autlu^titi^s in ]>lacing the ; 
services of their staff at the <lisjH>sal of Ikilish scienei' j 
is specially noteworthy, and is of good augury for the j 
future relations of literature and sciemc. In one j 
res|X’ct the stlicme now submitted is an improvement > 
upon our own, for the proposed list will include I 
serials in existence on, or issued since, January 1, 1 
i(>0(>. This will link up the list vvitli thv)se prefixed 
to the .Subject Catalogues on MatluMuatics, Meehanics, 
and Physics for 1800- igoo jaiblishcd by the Roval 
Society. The existence of these lists should not be 
overlooked in the compilation t>f the present one. 
On the other liand, the proposal to include in the j 
new list serials not avaitahle for teference in the 
Cnited Kingdom mav b<; thought of doubtful value 
.and practieability. A I'nion List lor (imnany is 
already in existence, and a similar list fot the United 
.States is in preparation. The circulation of a list of 
these unrepresented jx'riodieals through the research 
libraries should, however, bring about a wider selec- 
tion in the future purchasing of periovlicals. We trust j 
that the most liberal interprctaticui will be placed upon { 
the phrase “sciontifk periodic.als, ” and th.at all de- j 
jiartments of knowledge will be equally represented l 
in respect of their research pericxlicnls. On this and j 
other points intending subscribers will no doubt be 
able to obtain further information, if desired, from 
the Conjoint Board. 
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Tiik <le( ision of the Electric itv (xxmmissioners on the 
schemes submitted to theni in June and July last for 
re-organising the elec tricity supply in the T.ondon and 
Home Counties district was published last week. The 
Commissioners approve of the establishment of a joint 
nutlioritv on practically the same lines as those sug- 
gest<'d by tlie London County Couucil, the local 
authorities owning electricity underl.akings, and most 
of the' principal supply companies. It will be remem- 
bered llial the evolution of the schc'me was to be in 
Iw'o stage‘i. Tn the first stage, which ends at l.'itcst 
in 1()26, about t\v entv-four of the c'xisting gc'nerating 
st.uions wore to be turned into sub-sfalions, receiving 
their enc'rgy in hulk from the rc'Uiaining stations, 
which were' to be linked together by Interconnecting 
cables, 'fhis projxisal receives the sanction of the 
C'cxnmissioners. In the second stage the original 
proposal was to shut obwn an additional twenty-six 
stations, leaving sevc'nteen st.ations for generating the 
ele?ctrical t'liergy. Two of these* were to be capital 
stations, seven auxiliary sl.ctions, and the remaining 
eight to bo kept at work until It became practicable 
to connect them with the others b\ transmission 
mains. The (mmmissioners, liowever, do not a]>- 
prove of this proposal. Their investigations show 
that it is more economical to build .another super- 
power station in 1926 than to go on developing the 
stations which will then be in existence. To do this 
will involve less c.apital exp(‘nditure, and will reduce 
(he* annual cpst of supplying electricity to the authorised 
distributors from i isd. to o-98d. per unit. The new 
station will be situated at Barking. Unfortunately, 
members of the Committee of the Supply Companie.s 
are raising objections to this proposal. ^They desire 
that the whole of the financial control of the joint 
authority's work should be in the hands of those 
members of that body who provide the necessary 
capital. Seeing, however, that they obtain art exten- 
sion of their tenure as distributors, it ought not to 
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be difliicult to arrive at a corn promise. The Com- 
inisJsloners anticipate that no iK>litical dilBeulties will 
arUe to ‘prevent this pooliiig of engineering rcsoureev;. 
The prosi>ccts of real progress Ix'lng at last niad(* are 
therefore favourable. 

Thk first of th(' Chi'islmgs course of jfivcMulc lec' 
lures at the Ro\al In^llUilion on FIc'elric \Va\es .ind 
W’irelc'ss dVlephiMiy by Pi of. j. A. h'feTuing will be 
deliveicHl next Thursdav, Decembt i* ->«), at 3 oVlock, 
on “Surface Waves on Liquids.” I'fie smceeding 
Tectures will deal with “Waves in Air,” “ Ihe I'cde- 
phone,” “Electric Oseillations, ” “Ek-titie Wa\es,” 
an<t “Whebss Telef)hon\.” 

The exlraordinai V distances "d wlCuh radio mes- 
sages can be receivc'd is well illustrated by tbe bid 
that, except when atmospheric ■ conditions aie un- 
usually b.id, the messages sent from tlie Post OlVu'e 
station at l.eafield ate received at Peith, Western 
Australi.c. Foi instant* , a n*'Ws message of w'ords 
sent from l.eafield on December' 3 was heaid at Pc'rlli, 
and w'as at onc'e eommunicati'd to the Australian 
papers for jaibbealion. Tln^ Lc'afield station is th*' 
first station of the Impeil.d iadi*> ehain which is as 
vet only in cours*' of cic-cli(tn. * 

A.s is well known, univtasitv profcssoix arid tlaar 
familu's in Wrama are in dire distress. Amongst 
these' is Prof. Tsehennak, who may justlv claim to br 
one' of the most dislinguish(‘d of Tising mineralogists. 
Il(‘ is (ighl\-live } ears of ag*', .ind b.i^ <a w ife ami 
(l.iughler de}>end<'nt on him. Ilis ]>ension, though 
large in kronen, is n(*w’ equi\alent to a sum of 
bt'tween lo.?. and i/. a monlli. His east* appeals 
especially to membets of the Geological and 
Mincralogical Societies, of which he has long b('*n 
an honorary member. An endeavour is being made 
to secure for him during the coming v*-ai tit* means 
of existence. Prof. W. J, Lewis, Clnlvtrsitv of (’am- 
biidge, and Prof. If, L. Rovvinan, Universitv of 
Oxford, w'lll gladly forw'ard any sums sent in aid 

'I'iiR Frcneb C'hainber has voted a sum of 50,000 
fiancs for the jiurehase of the sm.ill house .and g.ardm 
at Serignan, w luae for many \eais Je;m Menri Fahie 
prosecuted his study of the lialnts of insects. Fahrc' 
died in the autumn of 11)15 at tlie agf‘ of nim lv-tw’*». 
He had ht'en a le.ulier at Ajaccio and Avignon hefc>r«' 
he retired, first to a little d(.s<rt corner n*‘ar Orang*^ 
on the Lower RhAm*, and then to Serignan, in the 
I)epartment of V.aucluse. .As .an observer of insects 
he has been plaec'd sc'cond only to Rr'-aumur. He w.is 
made a Chevalier of the L(gi*>n of Honour and a 
corre<i|>onding member of the Institute, and his house 
has been a place of idlgiimage for numy admirers of 
his writings. His heirs have* consented to the house 
becoming national property, and his eldest daughter 
'will fulfil the duty of guardian. 

W'e are glad to learn that Essex farmers have 
shown their appreciation of the valuable work of Prof. 
R. H. RitTen, professor of agricultural botany in Cam- 
bridge University, and of Mr. E. S. Beaveii, of War- 
minster, in introducing Little Joss and Yeoman wheats 
and Plumage Archer barli^y respectively, by pfesenting 
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two siher bowls to tUeju. It may be remembered that 
th«^ Darwin nu'dal of the Roval Society was awarded 
l.rst vrar to Prof. HilTtMi for his work on tho inherit- 
.ime of* rhat'ar ters in whc.tl and barley. IFis mwv 
wluMis Little Jo'^s, vvhieli owes its value to its im- 
muniiv from vtdlow rust, .md ^eoman, W’hich com- 
bim'N high viel«i with litsl-cI.U'^ baking qitnlitv — are 
among th<- tnov( popular w he. its in England, nml 
iog«Mli( i .ici'oLinl foi pt ,'\i t ic.dlv omdialt of th<- 
I onntrv L W lie.at i 1 r^p. 

' K' teplv to a question in the Hou^e of ('oiuiuons, 
lb*' Iloim* Si*<Ht.u'v stated on Decrinlier 15 that as 
the rcMilt ot .1 e*»n fcTiaicc' ludcl vvitli r* pr* ‘.enlatlves o( 
Ihe l''i(nth and IJelgian Governments, an agreement 
vv.is I (.u lied th.ii th(‘ siimmei-timc [mm iod should 
( omm< nee on (lie night of IIh* last Saturdav in 
M.ncli. 01 the hist Satuidav hut (.>ne in M.ireh wlu'u 
lli(‘ l.isl S.Uurd.iv is the day pii'ceding ICaster l)av , 
.md ( ncl on the mglit of the first Saturdav in October. 
In view ol the sei ions ineonvenieneo at prc^vcnt caused 
hv th(‘ dilTeieme heiween the tlirra' coiinfiies in the 
dat(‘s of commencing and ending summer-time the 
GovsTiuiienL h.is appioved th*' prop(>s.'il, whicli coire. 
sponds verv nc'.nlv t<i ihc' dates whitli have been fixe*! 
in this counliv. It is intend* d eailv n(‘\t session to 
intiiKluce a Hill 1*) give elleel to this pioposuh 

dirt sugg<siu>n h.is lieen mad*- lliat part of th*' 
Gf rmau r<'p.aralion indemnity sli*»nlcl he paid by th*' 
eonsiruc tion in this e*>untry of eleilri*- gi'nerating 
st.iiloiis an*l (lu * an ving *»u( of railw.iv *'l*'etrifii-;i(i*’>n 
hv ( I* i man#cc>ntrac l*)rs d'he coiiniil *>l the Instilii- 
li*»n of EJeetrie.d Faigima'is in ,'* le)l*-i to the Prime 
Minislei si.itc's its objections to the pt*0[)osal. It 
)H*ints emt that if German plant is in stand as a con- 
liil)ulion tnvv.uds rc-pnrations its vahi*- must he paid 
for hv the undc-i takings using if. 'hhere is n*> rc'ason, 
^ ih* rc'f*)i e, to suppos* that us*‘! s would get a rheaper 
s( I V i('e th.an with n*-\\' equipmr-iil of Hiilisli manufae- 
tiir*'. Moreover, it would ct-rlainlv largely inereas*' 
unemj)lovnK'n( in sc-vc tal *)f th*- ('le* tric.al manufac- 
turing industries. Any f>*'ssibl*‘ iimiK-diale advanlag*' 
could not offsi-t th*' possible ruin of the manufacturer', 
of sl*-am turliluc' plant and h*\u'y I'lecuical machinery, 
hotli of which liacl I heir sol*' origin in Hritisli science 
•md invc-ntlvLu* ss. 

'fill-: third Inlet national Uongiess of 111*- History rif 
Medicine will h*- held i'i London under the presi- 
(lencv of .Sir Norman Moor*' on July 17-22 next. 
Meetings W'ill lx- hel*l at the Royal .Scniely of Mocli- 
eine, the Royal College of Physicians, the Roy.al 
C'ollege of .Surgi'ons, and the Welcome Historical 
Museum, w’herc there will be an exhibition of objects 
connected with the history of medicine, surgery, and 
the allied sciences, including ancient manuscripts, 
early printed bfK)ks, etc. The subjects suggested for 
discussion are as follow's (i) The principal seats of 
epidemic and endemic disease in the Middle Ages, in- 
cluding plague-, gangrt'-nous ergotism, leprosy, and 
malaria, and (2) the histc^ry of anatomy. Further in- 
formation may be obtained fror*! tne general seer*-- 
lary, Dr. J. D. Rolleston, 21 Alexandra Mansions, 
King’s Road, , London, S.W.3. 
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ATTRf^TioK was rccentK’ directed to thfe fmpbitaftcS 
r>f mapping from the air, Especially in the pc^Uninary 
survey of routes for new railways and roads, ap- 
proaches to ^)ossible harbours and prospecting of all 
kinds. Prof. D, M. Jones gave In the Tunes of 
December 13 some indication of the kind of exjx^ri- 
mental woric in this subject which is being pursued 
nt Cambridge under his direction, with the co-op<‘ia- 
tion of the department of geography in the Univer- 
sity and the financial assistance of the Department 
of Scientific and Industrial Research. For aerial 
photOgl'^^phy to be of value for accurate survey it is 
essential to know the angular position of the camera 
when the photographs arc taketi. While it is possible 
to calculate the flit from the position on the plates 
of known ground-marks which have been indepen- 
dently sur%'eyed, a more satisfactory solution of the 
problem is to improve the Hying until the camera 
varies from the correct position only whhin a certain 
perrnis.'jible angle. Experimental work at Cambridge 
has been mainly in this direction, but has also 
touched the further problem of Hying so as to cover 
the ground without gaps or excessive overlapping 
between the stiips of phologniplis. 




Cofj^tVl^hdon. ^ Br. 

of fat*fiotuble A to thE 

of rickets (^perimcntal rickets); the elT^^o| ^ra- 
thyroidectomy on immunity, with .specis|j to 

its effect on the natural resistance of the r{it td^tuber- 
culous infection, at the Lister Institute, Chels«^. . 

L. Gross : Microscopic and macroscopic inve^gation 
and experimentation in the condition known 
testinal stasis,” at the Royal College of SurglEbh&'*and 
the Zoological Gardens, Regent^s Park. 

M. Luce : Accessory food factors, with special; 
ence to the relationship of ductless glands to calcium 
metabolism, at the Lister Institute, Chelsea. ' i ’ 

't'liK Revieiv of Applied Entoinolofiy^ which Isd^Oted 
to abstracts of the literature of that subject, uhHke 
many other publications, has not had to curtai)" its 
pages owing to financial stringency. An index to tfie 
literature of agricultural entomology which has been 
abstracted in vol. 8 has lately been issued, and occujpies 
nearly 200 pages printed in double columns. The 
size of the index indicates the vast amount of litera- 
ture that is dealt with in the course of a year bv the 
experts on the working staff of the Imperial Bureau 
of EntomQlogy. 


At the annual general meeting of the Faraday 
Society held on December 13 the following officers 
and council were elected for the forthcoming year - 
President: Prof. A. W. Porter. Past^Preudenis : 
Mr. J. Swinburne, Sir R. T. Glazebrook, and Sir 
Robert Hadfield. Vice-Presidents : Mr. W. R. 
Cooper, Prof. C. IL Desch, Prof, F. G. Donnan, 
Dr. J. A. Harker, Mr, E. ITatschek, Prof. T. M. 
Lowry, and Dr. G. Sentcr, Treasurer : Mr. R. L. Mond. 
Council: Prof. A. J. Allmand, Dr. H. Borns, Mr. 
Cosmo Johns, Prof, W. C. McC. Lewis, Prof. J. R. 
Partington, Mr. C. C. Paterson, Dr. J, N. Pring, 
Prof. A, O. Rankinc, Dr. E. K. Ridcal, and Sir 
Robert Robertson. In the annual report it wa# 
stated that during the past year four general discus- 
‘^ions had J^ecn held, three of them in co-operation 
with other societies. Reports of the proceedings of 
these discussions ha<l been published. An appeal 
was made for an increased membership, without 
which it would be difficult for the society to keep 
pace with its incri’asing activities without a higher 
subscription. 

The following fellowships for medical research e.ach 
of the annual value of 400!. have been awarded by the 
Trustees of the Beit Memorial Fund. The proposed 
subject of research and place at which the work will 
be carried on are indicated for each fellow : — Mr. 
R. K.. Cannan : Studies in some chemical aspects of 
metabolism and digestion, at the Institute of Physio- 
h'^gy. University College, Ix>ndon. Mr. H. D. Kay : The 
degradation of carbohydrates and allied substances by 
micro-organisms, at the Idsler Institute, Chelsea. Mis.s 
Mary K. F. Lander : Examination of optic regions in 
primate brains, clinical observations, and physiological 
•experiments with the view of ascertaining the crucial 
stages of the cyoluti^ary^ proce^ of deyelppment ^ 
stereoscopic vision artd fnbvej5)tt€n|s of 

eye, at Department of Hnjmn 
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The curator of the Hull museums is active "dn 
making known all accessions and other feature? of 
interest by small pamphlets, frequentTv reprinted from 
his own articles in the local newspapers, and sold at 
twopence each. In tqoS, as publii'ation No, 48,' he 
issiK'd an inch'x to the previous forty-seven publica- 
tions, and now, as No. c)6, he sends us the index to 
Nos. 40-<)3 Hv (his time, however, the serial nurhbcT 
has mounted to 123, which la^t is a descriptive cata- 
logue of exhibits tomporanlv arranged at the Wilber- 
force Museum in celebration of .Andrew Marvell’s 
tercentenarv Another of those most useful indexes 
may, therefore, be o.vpectcd before long 

Ax important new map of the 'fibesti, Borku, Erdi, 
and Ennodi regions in the heart of the Sahara is pub- 
lished in La Geographic Vol- 3^, No. 3). The rnap, 
which is on a scale of t : 2,000,000, Is the outcome of 
Col. J. Tilho’s work in that region between rgl2 artd 
1017. Previous cartographic material was of a scanty’ 
nature, consisting, as it did, of rough itineraries,, of 
which Nachtigal's seems to have been the most icn- 
portant, although it did little more than (ouch 1;b6 
western edge of the Tibesti region. No preliminary 
material incUided any astronomical positions. ^ Col, 
Tilho’s survey was baseil on Faya, the positiop'^f' 
which was determined with great accuracy. ' 

The report for the year iqso of the 
the Brooklyn 'Institute of .Arts and Sciences glve$ 4 ^’ 
tails of Mr. R. C. Murphy’s expeclition to tlie^cn^, 
vian Littoral. Reports on this work have 
serially in the Quarterly since Apr}],. 

In June we noticed Mr. Murphy’s visit to the gpario 
islands, and we now find in the April ruJirtb^ Of 
Museum Quofterly an interesting ft pf 
pendwei?. . terbe^ 

: rouJMls,.' 

^ A • pit? 





tuw w^ ,tif 3 i|)e?^ anfi hk coHedlons' 

are ii^<iJto tbe entire t^rt^sirial 

life P^uv]^ idands, together with geological 

a s^ies of #ea AshVj«, niid invertebrates col- 
lect^ 4unhg -tow-het hauls in the Humboldt current. 

yj^OER. the title of “ Notes Relating to the Aboriginal 
Tribes. ^pf . the Eastern Provyrft'e ” Mr. I. Hewitt, in 
the Soulh African Journal of Science for H).jo, dis- 
cus^^ sPme relics of a ]>re-Bashmnn race. We have, 
in places stone implements which are sup- 

puK^rtO be analogous to those of the j>eriod of 
Keand^hal man in Europe, though the question of 
th^ gravels in which they are found lias 

i\6t ^cn delcrrnined with certainty. N.e\l come the 
rernaihs in the coastal districts, consisting of extensive 
ssheU-mounds which are ascribed to the so-calleti 
Stf^hdloopers, who fed on shell-ftsh and other marine 
prPduCt&k In the course of this scholarlv paj>(‘r Mr. 
HWitt collects the historical data* regarding tlie Hot- 
tentpts and Bushmen. Erom the craniological evidence 
the coast population seems to have consisU'd of bastard 
tribes . containing Bushmen, Hottentot, and KalTn 
ederhents. One skull appears to resemble the “ Proto- 
Egyptian ** type described bv Prof. Elliot Smith. This 
is',' if true, significant, because some authorities have 
suggested on linguistic gioiinds a relationship between 
the ^Hottentots and various northern pastoral tribes, 
one of which, the (iallas, makes use of clicks. At 
present the evidence in sup^iort of tliis theory is 
scaUty, but further investigations in South Africa mav 
lead fa the settlerncMil of ati ititercsting problem. 

The annual part of ibe Transactions of the Norfolk 
and'Norwieh Naturalists’ Society (vol. ii, pt. 2, i()2i) 
reflects in excellent manner the activities of this ad- 
mirable local socIe(\, Mr, B. H. Riviere, the presi- 
dent, leads off with a wealth of new ()bseiAati()ns lo- 
Wards'the solution of the hitherto rather mysterious 
phenomenon of the daily autumnal migrations of gulls 
on the Norfolk coast. The account is full of interest 
and deserves wdde publicity. Other birrl paptrs in- 
duce nn attractive account by Mrs. Watson of the 
mothods used in the taking of a census of eggs of 
the. common tern on Blakeney Point, together with 
notes on the nesting habits of these birds, and a short 
aiijthoritative statement by Dr. S\dn<*y Long, (ho 
secrjBtary of the society, of what is being done towards 
* reorganising, correlating, and extending the measures , 
for protection in the county. On the botanical 
side Nlr. W. G. Clarlfe and Mr. Robert Gurney con- 
tribute -a valuable study of the biology and distribu- 
the bladderwort (ITricularia), whilst • Mr. 

• Ctarkp, in another article, revisits the botanical locali- 
(for Norfolk) mentioned in Dawton Turner’s 
“^tanists’ Guide through England and Wales ” 
part closes w^ith notes of local interest 
obituary notices. The number is in all re- 
valuable one. 

. rtssea^hes. of ^Prof. Hamburger, of Groningen, 
Oil' th« of cells have t^en of/ continuous 

int^ 9 t hi various ^dev^l^rrten^ Jrfve®,** 

In dib^ 

" ■N9.,37;rrvryoi'.''''?o$| ' : 


j tiort^k rtidriei thdd thirty ago; A ,«oOiVCnient sum- 
I mary and survey of the< whole was hy hhn-in a 
I lecture delivered ht the Vnivcrslty of L<Mvd6h In Ju«<8 
I last wliicji appear.s in the Lawcei of Nov*j^ber’ 19, 
j That cells absorb soine things from soiuGons and 
I fail to lake up other substances is a w^elLrect>gnis^ 
fact. This has hetsi attribtiled to a ditforewtial s<d«T- 
tive activity on the part of the Ihing cell, cjofeely 
correlated with its j^ivsiological needs, the precise 
psychological altitude of the cell varying with the 
particular sort of neiwit.alism which adviKAtes it. 
Prof. Hamburger, on the tgher h.and, premises a 
j purely physico-cht iuical probkan, and urges with con^ 
sid<'rable cogency that the intricacy and elhciency of 
the.se pnK'essos is commonly under-eslin»at(id. He 
show.s, for €xamj>le, how permeability may be altered 
by changes in the cofiditions and environment; carbon 
dioxide profoundly modilics the pt'rnioability of red- 
blmx! corpuscles juid the [K^mcahilil v of (h^ kidney 
glomcri to sugar is cntir<dy changed hy alterations 
in reaction of tlie liquid in which the' sugar i.s dL-* 
solved. Emulsions, with which he thinks the boun* 
d.aries of cells may fairly be co^npnred, contain liquid 
IK)res which vary in shape and size according to the 
exact composition and concentration of the reacting 
substances, and he frankly attributes to their varying 
configuration somc^ of the apparently anonialoua 
instances of "selective” permeability. 

Thh Ministry of Agriculture has just publisluHl In 
collected form its leaflets dealing willi the ('uUivotion 
and <lis'eases of (he pol.alo, the insi'ct pests (if. fruit 
trees, and tho fungu> pe^ts of fruit I ices, and these 
three section. d volunu‘s make a mtv welcome addition 
to the literature on diseases (d ])laiUs in this country. 
The text of the leaflets has all h(‘en fewriltcm and 
brought up to d.ate, thus r(q)tesenliug flu* most modern 
outlook on the sulqkxts consirl('red, and each little 
volume ojrens w'ith a \ety h.i|q)y introductory chapter. 
In fact, each hook Is a partial inonogr'Aph on the 
specific host plants, and combines in a ^somewhat 
rare manner a summary of the latest scientific in- 
vestigations on the jcartirular disease's and some very 
practical measures of prevention and control. The 
lettei’press is good, and the illustrnlic>ns in many r.<ises 
noteworthy. Those little books are indispensable to 
practical growers, ainl should be in tlu‘ possapsion of 
all students of ogr'icultuial colleges or agricultural and 
botanical schools of univer-sities ; they' really form the 
nucleus of what might with a little enei^gy be ex- 
panded into a standard text-hook on English plant 
diseases. A very great deal of credit is due tO Mrtssrs. 
Cotton and Fryer, who have compiled these volumes, 
and to the Plant Pests and Publicallons Branches 
of the Ministiv of .\gi nailture for having had ‘^^ffi- 
(ient imagination to pul)!i^h thehi in so attractive and 
convenient a form. It only remains to add that (he 
price of two of (he volumes is (*ight[>ence each, and 
of the third tenpence, and they are f^iobably (he best 
value in biological literature to be had for the money. 

The law of the geordal slope and fallacies in 
dynaniic fn^eorology is the subject of an article in 
^ th6 itfdnfWy Weather fleyieui for October, 1920, by 
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I)r.(\ Marvin, chief of the IJ.S. Weather Bureau. 
Referring to the action of j^ravity uf>on bodies moving 
over a rotating gloije, it is said to he ex[ncsse<l in 
two wholly ind<‘pendenl irtertia reaLti( 4 ns; jone, the 
law (d equal areas, is stated hy iln* author to h.ive 
been fully recc.gnised ; the <Uher adion, thougli known, 
is said nfjv'cr to liave been eiirislened , and its im- 
portant part in (ontrolhng the motion'^ < 4 f tln' air is 
said to have IxT'n overlooked and misunderstinxl. Dr. 
\Iaivin names tliis neghated j)jintiple the law of 
iIh‘ geoidal slope. Detaih'd quotations ao' given from 
po[)nlar ,ind niathenuiti<\d writers, and tluir (rrois 
are pointed out. j lu* ailnle rnneludes with a number 
of calegcjrical s(at('n)ents, giving important pttiui})l<‘s 
which the nK)lions of llu* atmosj>heie inusl ^atisfx. 
d'his pap<'r by Dr. Marvin fotmed the* subj< ( t of the 
discussion at tlie .MiUeoi ((logieal Olfice at th(' first 
leefurr-meeting r)! tins season, which was oj)ened l>v 
Sir Napier .Shaw. .\ notice of the imaaing at tla* 
.Mcteoj^oiogical Olfict' and of the dis('ussif)n on Dr 
Marvin’s paper is given in the Uc/coro/og/ru/ 
zine hvr Novemhi'r, and after a little ciiticism it sums 
up with the following rcanark • “.Mtliough the points 
firoughl out hv I’rof. Marvin at-- familiar to most 
woilcc'rs on dvnainu rneleorobvgv , the pubfuation of 
itie paper should cal' attention to ilu* w<*ak spot in 
many tcNt-hooks, and so inipto^c the standard of 
leaching the suhjeet.” 

WiifN an ('lectric' current passfs tlirough a long 
lube ('(>ntainitig g.is at a low jiressuiaa one of the* 
most striking clfecls is tlie alternation of inlensiiy o( 
light in tlie column of g'>s in contact wiili tin* posi- 
tive elec'lroclc' 'I he reasons for the altcTiial ions uf 
elec. trie I'nld on which the .alternations of light depend 
were slatc'd in a genca.il wav hv Sir f J. d homson 
in his “Disch.nge of fvlec'lrtc 11 \ llitough fiasc-s," 
hut In tin' Deec'inhcT issue' of the /'//f/(>Ne/>/n( a/ .l/c/ga- 
ine he gives ihc'sc- leasoris a more' dehmte .md precise 
foim. B\ assuming ih.it tin* c'uii<*nt in (he tube' is 
tartied enihc'lv Iiv the* cdeelions, lie reduec's ilie m.ctlv- 
inatieal dillicultu's c'oiisiderahlv, and arrives at tin' 
conclusion that wlien tlie pressuie is le ss than .1 ec'r- 
t.Mii minimum detc'rmined bv the nature' cd the g.is 
there w'ill he at tin c'lul of the column nearest (fn- 
eatlnK.le {xi iodic v.iri.iliotis in the luminosity, which 
will dc'Cre.ase m inagnitiide as the positive clc'CticKle is 
appro.ac'hrd, and th.il these v.iriations. vv ill In* sn|)ei- 
posed on a continuous luminositv d'liesc' conclusions 
arc' in .agia'c'incnt witli observation 

WiihN running small c-b'cliic motens it is nc'cc's- 
sarv, as a rub', (<» li.cvc* i esist.ancc '. in tlie lircant .at 
the start which can lie cut out wlicn the* speed of 
the motoi is suifuic'ntlv high. H.irc lesistance wire's 
.aie often used for this purjx^se, hut .is a rule they soon 
become \erv brittle, and so have- pc'i iodic.ally (o be 
replaced. We recently had an o})portunilv of testing 
two zenite resistances m.muf.crturcd bv the Zenith 
Manufaefut ing Co., of Willesden (iieen. d'hey con- 
sist of wires embedded in vitreous emimel. One of 
them carried the rated curreat successfully for several 
hours, but the oilier cracked slighll), the wire be- 
coming exposed The makers state that the thermal 
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coefficients of expansion of the wire of the porc'c- 
lain, .and of the enamel in which it Is embedded, arc 
the same. A.s .a rule, however, the lempeivitures ()f 
the tliree substances will hot lie the same, .and there- 
fore thc'D' will be a ((‘iidency to crack. The zenite 
units should prove veiv useful in a laboratory, as they 
ran be ust-d for regulating the voltage ajiplied to a 
consuming device In an electric circuit. 

Wif . 14 of fhmtributions from -the Jeflcrson Physical 
Labi^r.'itorv and the Cruft Klectiical Laboratory of 
ILirv.iid Ihiiversilv is a k print of twenty-eight paper^ 
issued from the laborahiries during the years Tptq and 
iv)2o. 1 hev ('over a w id*' field, and include tvvelvi' 
on \-r,iv s bv I’rof. \\h D.uine .md his piijnls, seven 
on spectia (two of whi(li are fiom Prof. Lyman), and 
six on app.ar.itus for high jircssure and the 
projx'rties of m.iterials at Midi pres''iires by 
IVof. Bridgm.m. ()l the latter one of the 
must imj>()rt.mt is 'that on the elfect of pressure 
on tlu' tiedric.al lesUtivity ol metals both in the 
solid .md liquid sl.ilts, from which it .ip))oars that 
th*' ch.iiig*- of rcsisiiviiv of a mct.il on melting foU’ows 
til*' cli.mgc' of volunu'. d'hc rat*' of iiurease of resis- 
tiviiv with t* mper.itur*' is gcnerallv less for the liquid 
than lor the solid, ,uul noiinally th*' resistivitv of 
solul ,u)d liquid deir* .is* s as th* pressure incr*'ascs. 
Prof, Ihidgm.an loncludes from his work' that the 
.im}>liludc of the alonru' oscillation is th(' principal 
l.ictor in cletc'rmming tin s«' changes of r* sistivily, 
and he puls forward a new' thi'orv of electrical oon- 
dudivitv in niet.ds .iccording to whuh tin' electrons 
of the oldi'i' theories aie n(*l tiirmd h.ick hy impact 
with the .items, hut p.iss ilnough the latt*'r fredv. 
lie shows that this ih*i>i\ lapiodmcs ilu- exptiimenlal 
facts nuuh hett*r than an\ lh<*irv ])reviousl\ 
advHx'ated 

Lx / a \itiHrc of Novt'mhei 12 M 1 (‘moiion con- 
tinues, .md toiu hides, liis ai tick's on tidal power. 
Ill*' pres* lit artick' illustr.ites and desciibes a nunilicr 
of suggested mclliocls of devi'l* >ping [lower b\ the 
use ot one or mote tid.il e.asins tilled at high tide and 
dis(.h.irging througli livdr.mlie turbines during the 
falling tid*'. Such an install, it ion developing 70 h.p. 
for .ihout liv*' hours cadi d.i\ , silu.itcd at Saint- 
Jou,ird-dt‘s-( iuei *'ts, on th*' Raiicc, is illustrated. 'I'h** 
us*' of single- .md doulilc-hastn s\st*-ms is disc.u.ssed, 
and the b.'urag*' arrangements in .'i number of siig- 
^ gested .schemes arc dealt with in some detail. The 
.irlicle is [lUiclv tl*'scriptiv*-, and docs not attempt to 
(k'al with the «nu'i*n(y of the various methods out- 
lined or vvitli the fmandal and economic side of tidal- 
power (ievelopiiient. 

Tuf National Ues<'ardi ('ouncil of the Ihiited .States 
has issued as its fourteenth bulletin .a “General Sur- 
vey of the Present .Status of th*' Atomic Structure 
Problem,” by Profs. D. L. Webster and L. Page. 
The former author has contributed a general account 
of the phenomena, illustrated by diagrams, whilst 
th*» latter has given the prin*'ipal equations which 
Bohr, Sommer fold, and others have used in exploring 
(he problem of atomic dynamics. Tins surv'ey will 
be vvelcomed by readers who have not the time or 
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tlic (>j>pqrtunity to read the original papers, and perhaps 
more especially by chemists who arc intimately con- 
eennxl wifJi the re'^ults of such iinestif^ations, hut 
ma\ not have been trained to tlie point of hein^ ahl(‘ 
lo follow in detail (lie ineiluxU t)\’ 'whieh the revult's 
aie reached. 

A NEW'" method of autom.iti? oIolIuc W(‘Idin^ wa'^ 
described to the Institution ol Kltalriial ICn^itirers 
on December i by K. J. SUale and II. Martin. 
Welding by means of an elecliie an has long )>i'en 
practised by electrical engiiUMMs, but it has diaw- 
barks since the mecb.aniial siongth of the weld is 
sometimes unsatisf<ictoi v. As tlu- lesult of a iengtin 
experimental resc.iroh the aulhoi" lind tiuu when the 
following sequeiK.c of opt‘ralior\s is earri<-d out the 
weld is alwa}s suc( ("ssful. Ii\ lixing a i)ra^s stud to 
a steel bulkhead, fot inslanc<', an an. is fust sttu(k 
automaticallv l)et\\e(Mi the stud and the hulklu ad 
1 lu‘ stud is then nunc'd in the (riiaxlion of the ai» 
until it lu.akes tirin <onlact with the sUa‘1 'Ihoiur- 
rent is then broken after a htief int(‘r\al. 'I lu‘ wliole 
f>p('iation is dont .iutomatieaI!\ , aiwi pi'i fee t welds 
lia\(' been ohlainisl hetwtan biass or mangaiu se- 
hfoil/e studs .and steel, iron, oi brass pl.rtes. I he 
inethcxl solves lire problem of elect lieally weldrng 
metals of wddelv difhaing ('haraeter and \('iv dilfei- 
rnt OIOSS seetioris. It is of partieular valiK' in ship 
( oHslt ucliofl, , since it does nert wrarken the hulklu'ads 
or make tluan less watertight. It writ he of value, 
also, in bonding rails idgHhei lor (lultu' traction. 


j l\\Rr 2 of Messrs. W'heMiyn at)<l Weslev's Ikrtanical 
I ('atnlogue (New Series', N’o. 3), has just been issued. 

I It contains nearl> 6 o(h> titles, classified as follows . 

' rally biitqnc ; Linmeus; botanical jouinnls and trans- 
i .lotions, bofantr g.udiMis; hisioi), ( lassifioat ion, 

! noineiu l.iturt', biograplu, eit , siruitui.d bolaiiv and 
text-bodks; ph.uu I og.uns ; firssil l)ul.in\ ; floia of 
Ibitisli islaiaU; It.eal Ihilish Ika'as ; llc)! a of luiio(a'; 

; (loi.i o( Asia; fka.i of Miic.t, llot.i of America; flor.i 
of \ust r.d.isi.t ; diatoni.ice.c, desiu idiaceiV, eti . ; 

I m.Hine .dg.c; Inngi; lichens; iiuisii et hepatie;c; 

, lihi'es it sin.uld i<a(.iinl\ !'<■ sreii In tl! who au‘ on 
(he l»)ok-oul lor hooks and journals dr'aling with 
' hoiaiu ('op'tes ,if ih<' i.rl.ilogiK' .irt* obtainable upon 
, ap|)lieation to thi; puhhsluis, 3S (irt'at Oueen Stn'ct, 

■ WfC.2. 

diij. l.itest (.ii.tlogiK' of Mr !<'.• lalw'ards, ,Sj; High 
I Siieii, M.n \ l('l)on<‘, W i, is No .jjr, de.'ding willi 
hoolvs on .ml hr opoli^gx , folk-loK’, .md .mha'Ologv, lit- 
(hiding the i.rilv hisioiy of man, native \accs, 
manneis, (Usioins, .md hehtds, m\lhology, follc-lori* 
t.ak's, magi( , and wil(h<r.if! Hpw.inU ot 1100 W'orks 
\ are listial 

' Mi< h'Kinix. ) l>Koi>ii writes to ]n>ini out that in 
the ailidi on “ S« li iK'e in \\ esi mlnsn i Abbey, ” whieh 
' .(pjXMia d in Nmi of Heceiuhet r, p. 437, Dr. 

. W’llh.iin .Spoil isw otKh', who dii'd in 1.HS3 while presi- 
dent ol tile Kon.iI .Soden, w.is nicoiuith udeiu'd to 
as " .Sii ” William .Sjrol t is\\ oode 


Our Astronomical Column. 


'I'm M\kkin(..s on h'aiiK 'Hk' })lanei Jupiter 
will rise on l)ec(mb»r 23 at 1,13 a.m., and will lx 
\isible thereafter until sunrise It will bo dix' south 
at an altitude ot 33 ’ .it (r.^o a. in., .and is now l.ivour- 
a!jl\ \isible for the studv ot its suij.ieo lealuies 

Mr, W. F. Di'iining wiili^s* ‘Some interesting 
observations have recently been obtained by Mt. 
i'tank SargfMit, .islronomcr at the Universiix' Oh- 
serxatoiy, Durliam. On Dci'emliei <) (he .Soutli d'ein- 
perate Distui banco, wbuh consists of a dark irregular 
fuas.s of material and has remained visible for twcailv 
}ears, was well seen, .and its folh/wing end came to 
the eentral meridian at i;!]. 4f)m. fi.M.'f , so (hat 
its equivalent longitude w.is 143"^ (S\stom II.). On 
December 12 liie i)roeeding end of the saim* marking 
was estimated cenfial at 2ih. 3111 H.M.T., longitude 

‘‘dhe length of the object was (heiefore I4()^. Its 
rotation periext, when compared witli an observation 
on June 23 last, was (,b. 55m, ^os. On December 12 
the red sjK»t hollow was also obsfivcd, .and its centri’ 
was remarked in transit at iSli. 31m. (longitude 
2(>o(^). This v.alue, (ombined with one derived by Mr. 
Sargent on Mav 24 l.ist, shows the intervening rota- 
tion period to have beem ()h. 55m. 378s* The lathT 
m, 3 rking has been visible for mcare than ninety years, 
for Schwahe at Dessau observed, and made a drawing 
of, the same feature so long ago as September 3, 
1831. 

‘pTais hollow’ or basin in the great southern equa- 
torial belt of Jupiter has undergone manv changes 
since Its first discovery, and it lias been one of the 
most conspicuous features on the planet, as well as 
one of the most frequently observed, for it borders the 
northern side of the great red spot which became a 
striking object on the planet in 1873.” 
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I'm I M u \-\ nai M Si>i.( 1 Rt \i < )i a t w - m ■ d'lie rt - 
seinbl.uue btlwceii (lx spicti.i of ixA'.e .iliout the 
lim<‘ of m.i\imum lummosiis ,md tlir sp('<'(rum of 
at '\gm has bc<‘n \ci\ gem'r.ihv iccngniscd, thi‘ spec - 
irum of N(»\.t t vgm III, lakiti .it ilx^ Norman 
1 -oekycr Obs(‘i\atoiv last >'(‘ai , li.uing pioxcd this C-()n. 
clusivel\ d lic star a f Agni is oix' whiih is increasing 
its t(‘mp< I alui<‘, .md is tivnud a (/iant , in f.ict, it is of 
gi'c.ii impon.ine(> in tlx- domain uf stcllai* evolution 
because there ari' few stars in the hea\ens which it 
lescmhles. j-'or m.iny \i*ais its s])eitruni was I'on- 
sidned \erv jxx uli.ir, no oix- being .ihle to state the 
origins of ^lo^t of tlx' lines It w.is, howxwcr, solved 
at last, and, .as Mr. W II Wiight wiiu-s, “it i 
quired tlu* genius of 1 an kyer to t ( cognise the stellar lines 
.Is Ix'longing to gioups of met.dru i.idiations whiiii 
.ua* sirongei iirthe sji.-irk ih.in in the an.” L'p to the 
• piesent (inv its spcctiuin has Ix'cn elosr-Iy studied in 
tlx‘ legion ordinarily te< ord( d on sirll.ii sp(*rl rograins, 
n.imeh, fi«»m K to ll/k hut the ultra-violet section 
lias taken second pl.'ue. Any inv<'stigation which re- 
sti'iits itself sp(-(i.dlv to (Ins ullta-violet n'gion is tlxae- 
fore veiy important, es^x'ci.ally if there exist spectr.a 
of iiov.e for (omji.uison takiai in this region. Mr. 
W. H. Wiighf (lack Ohseivatorv Hulli'lin No 33.^) 
now fills up this gap by making a detailed examina- 
tion of this region in llie spectrum of af'vgni, and 
publishing a set of w .\v<‘-lengtlis I'xtendmg from 
H8 (A 41020) to A 3245, Further, lie compares these 
values with some records of the ultra-violet spectra of 
some of the brighter ixujc taken .it the Lick Ob- 
servatory. The result of his comparison is to show 
j that the resemblance between novae near maximum 
, and the spectrum of a Cygni “is found to be even 
i more striking in the ultra-violet than in the violet 
1 and blue regions.” 
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The Origin of the 

O N Sfpleiiiber 9, in the course of the nieetinij of the ' 
ikni»h Association at Kdinburj^h, a discussion on | 
file origin of tlif*. Scottish jKople was held in a joint i, 
session of Seel ions E (Geograpliy) and H (Anthrofto- I 
logy), Loixi Abcrcroiuby, pr<'MdenL of Section H, b«ing \ 
in the chair, 'I'he di'Hpssion was ojx'ned by theses \ 
maintained by Sir Aitliur Keith and Prof. T. U. ' 
Bryce. 

.Sir Arthur Keith said that the inhabitants of tlie 
Higlilands and western parts ot Sa>tland and the ' 
inhabitants of the inland jiai ts of Scandinavia were , 
branches of tiic same racial (Nordic) stock. S<WTnty 
years ago Anders Ketzius in Sweden and Sir Daniel | 
WUsDt) in Scotland maintained that the Highland i>r ■ 
Celtic Scot and the tentr.d Scandinavian show'cd the ! 
same tyjK* ot head and tlie same form of body. A 
comparison of the 1 (‘suits (d more recent invesligati(;>ns ' 
cairied on m ScotLind .and in Sweden and Norway ; 
made it certain that Scot and Scandinavian aie trace- . 
.ibl(’ . to ,a ('ominon source. Prof. Carl hurst, of 
l.und, mainlams that the inland inhabitants of Scan- 
dinavia are tlie descendants ol the jK.‘oj)le who settled ' 
in Norway and .Sweden on the retreat of the' last ice- 
sheet. Ail the evidence favaurs the opinion ih.at the 
modem Higldander is the lineal descendant of the 
people who reached Scotland at a conespondlng pcricHl. 

Scandinavian geologists estimate tlie beginning of 1 
the emergence 01 Scandinavia and Scotfand from 
ice to a period of .»bout ii,(m)o n.c. 'hhe Nortli Sea ’ 
was then an estuary or b.iy open to llu* north, with | 
a western shore fending up to Scotland and an eastern 
leading to Scandinavia. On the Danish, as also on 
the .Scottish, coasts ari' found (he shell heaps of the 
“ har^xion ” folk-- -the earliest inh.abitants of the noitli- 
w ('Stern outskirts of lvuro|>e in post-til.u ial tiiiH'S. 'hhe 
culture of this people is to be traced to countries in 
the south-west of Kuiope, and, although tlit'ir remains 
have not been found, we may safely infer (hat tlie\ 
arose from the long, and big-he,'id(‘d type of man 
hmnd in South Ivngland and c)n the {'ontinent at the 
< b»sc of the Ie(‘ age. k was thus m.nintained that 
Scot and Sc andin.ivian w(*re desc'enclants of (he late 
Pal.T^lithic men of South-West Eur(^)e. 

Tlie a('Vept('d opinion that (he late Pabeolithic races 
of SouBi Europe had dark hair, eyes, and complexions 
is prob.ablv wtll founded. Fair hair, light eves, and 
clear complexions, which find their fullest expression j 
in the inhabitants of B.illic bands, are best regardi^d 
as characters lecentlv evolved. I'he darker hair and 
evcfs v')f (he modern Scot, as com[>ared with his Scan- 
dinavian ccnisin, may not b(‘ due to a later Mediler- 
rant‘an admixture, but to bis retainiiig to a greater 
flegree the complexion of his Pab'VoUthic ancestor. S 
I he evidence gnlherod in all countries round the North ^ 
Sea jxilnts to an increase in stature amounting to 3 in. 
or 4 in. since Neolithic times, showing tliat evolution 
as well as admi.xture had been at work. 

If we suppose that the northwaird drift of the 
‘Hiarpoon ” pcmple took place at the beginning of the 
Neoirthic period- some Tmoo or 7000 b.c. — we have to 
leave tdxHit 40CKV or 5000 years as a blank in the his- 
torV of the Scottish people, for it is not until the 
beginning of the second millennium b.c, that we have 
trustwortirv facts to guide us. At the beginning of 
this fieriod we find Scotland in free communication 
with Europe two portals. Through her eastern 
coasts she was ppep to the opposite shorelahds of the 
North .Sea -atid to Central Europe. Graves oiT this 
period contain the reniains of a.pecull^U’ 
headed people. I^d 
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Scottish People. 

design^ of their poltery' to the upper roaches of tj; 
Rhine, To this day the ellects ot the routtd-htadt i 
invasion can be traced in the population. ;of tij. 
eastern .counties of Scotland and ot the cf6ast-laml 
of Norway and Sweden. ' ” • 

It is quite feasible that the Celfic and TetUOnn 
tongue.s may be modilications of the whit) 

reached W’estein Europe in the mouths of the 'round 
h(‘ad Neolithic invader>. At the saniti time pUF' 
of souih-westein Europe -of the Mediterranean— w.i 
beating on Scotland at the western or back-doui, 
along what may be called the Celtic sca^passsige-^ Si 
(ieorge’s Channel, the liish Sea, the western shore 
to Orkney and to Noiway. By this route Ireland anc 
Whiles reeei\(‘d new settlei.s from sotith-w^stei m 
countries of Euiope, but did they reach Scollhlnd 
Prof. Br}ce is ot oj>inion that the people buried m 
the wc.stern inegalitliic tombs of Scotland represent 
invaders of the 'Mediterranean tyjH.', They m.iv 
equally well be tonsidered as the native Nordic poopl' 
ot .Scotland; indeed, in such skulls as retain the fac* 
there ate ceitain feaiUKs which suggest a northern 
origin. 

There no (b'linite evidence of any gre-at invasion 
of ScotlaneJ from (he st'cond millennium to the arriv.d 
of the Romans. The Roman invasion left no appre- 
ciable mark on the Scottish people. But in the fifth 
century, wlien the Ramans were gone, both eastern 
and western (Unvrw.nvs Ucame again ojicn and busv 
with visitois. I he Dalriad Scots from the north of 
Ireland entered by the western portal; they may have 
brought a tongue which was now to Scotland, but 
they la ought n<» new j)h>^ieai tvjx’. From the fifth 
(.entnry onwards, for .1 period of 500 years, Scotland 
rc'ceived at her eastern doorway settlers from the 
('o.ist-lands on tlui opposite side of the North Sea. 
riiev canK" from lands whi(h, like Scotland, were 
first sei(l(‘d bv tin* “harjxxjn ” j>eople. They brought 
Teutonic diab.-cts to Scotland, other manners, trndi- 
tions, and arts, l)Lit no ])hysical type of manho<xi 
which was new to Se(^tland. 

Who were (lie Piets? 'Ihe pt'ople of Aberrleenshire 
were Piets in iht* ninth century; ^there is no reason 
to qiKstion that the bulk of the present population 
of tiiat county nr(‘ tln'r children. An Aberdeenshire 
m.an cannot b*' ri'cognised fi oin .mother native of Scot- 
land except hv his speech. I’he Piets, Celts, and 
.Saxons of Scotland are all of one breed- -tire dcscem 
daiits of the pione(T race which settled in Notth-West 
luiropf* w'lien the last ice-sheet lifted. There ha.s been 
<uily one intrusive element- -the round-head Of late 
Neolithic introduction. 

Prof. T. H. Btyce said we now know that ^Scot- 
land was inhabited ns far bark as Azilum tinres. 
We have no direct ( vidence regarding the .physical 
characters of these early inhabitant.?, but there" is; a 
strong presumption that the primitive basis 0/ the 
population was Nordic in character. SuperhTrposd^ 
on this can\^, first, in late Neolithic times, The divert 
of the chambered cairns, and second, the 
of the Bronze age. Thcs(‘ three clcments,,bl^djfedvin 
different proportions, made up the population of pre- 
Roman limes, since when it haa been aitered opfe by 
the intrusion of similar elements and 
In South-F.ast Scotland there are tracer ol a hew 
element in the Iron age wRh a late Ea Culture. 
It resembles the Oaulii^, but. the .ipteroentsf “ are 
native, 

' , bered '"ca*rn* indicafev 

' a g:rOMplh^ hf* 6^ .Whitby .taSiSii m c«hjurrc 
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(ion of hlstorieai cX|)lain& 

(he weJjSjjh^wn vf^tjires of Xki pre6<intv^y popu- 
lation.' , ^ ' 

In (|<?clarJ>ig the subject 0{u*n' for discussion the 
presidet|t, Edifti Ahcrcrotnby, referred to the hij^h jxt- 
ceptage,rOf brOad-heaciednesb found in the Island of 
HorrcpV,. and exprcisst^ a doubt as to wluiher, at any 
rate til vary «afly tinies, immigrants into these •islands 
had-Ueed the direct route across the Noith Sra. 

Dr. J[, F. Tocher dealt mainly with the modern in- 
habitants of Scotland. In the course of his investiga- 
tiortiT.of the physical cbanicter of the Scottisli j)eoj)lt' 
he had iTUtcfe observations on some i^^.ooo individuals 
in all, the data obtained including brad measurement, 
statpre^^ And pigmentation. He had found (!u; .iverage 
stattor^'to be 67^ in. The cephalic indcK showed wide 
variation, the inhabihtnts <jf the north-cast being 
broad*-headed and of the south-west loi\g-headed. In 
absolute 'Size the Aberdeen head was less than that of 
the rest t>f Scotland, In the north-east there was a 
signi^CUTiUy greater piuportion of red hair. Speal<- 
ing generally, he deprecated any conclusion ns to the 
orig^ln of the Scottish people based upon ph\^ica) 
character on the ground of tlie relative p.iucity of tln' 
data. ' 

Prof,. R. \V. R< id said th.it as a lesult of a numl^er 
of observations ntade upon the inli.ibitants of North- 
Kast Moray, it appearc'd that the average statures was 
5 ft, in., while the head form was mi's.iticephalic, 
approaching broad. They wire almost identical with 
the young men of Norway. .An examination of 
skeletal remains of the short cist people, ap|)ro\i- 
mntely from the s.nme tract of country, gave a stature 
of 5 ft, 4 in., with a cephalic index of 85. It might 
he agreed that a comhination of long and broad heads 
afforded a clue to the physical characters of the 
people of this' j>arf of Scotland. 

Prof, Jehu said rli.u man existed in Sc^otland at the 
time of the fonn.ation of the 45'ft. raised beach, for 
which the accepted date e a ro,(>oo \ears jigo, while in 
southern England Neolithic implements liad been 
found in the submerged for* st. When man entered 
Scotland the Highland valKyx's w(Te filled witli ice. 
Ownng to lack of evidence, it was dangerous to speak 
of tho physical characters of the “harpoon” folk. 
There were no data to show they crime from Scan- 


j dinaviu. .*The Scottish people were a very lUliitcd r*ice, 
; and inore evidence Wats needed bdore any concluaion 
j was drawn aa to their origin. 

I In a communication from Prof. W. .S, Watson, 

’ who was lyiable to attend on account Of illueSb, it 
was .argued that, although language w-as po criterion 
of race, it alTorded cvidejice ut inlluence, political, 
cultural, or economic. It was jiossible to Irace the 
Celtic languiigc in Scotland with certainty back to the 
fouith cenuity u.c. The cliiefs .i' c tiescribed as uni- 
formly fair-haired v\Uh blue' eyes, like the rulers of 
; (iaul in (keHar’s time, and as it by no means follows 
tlc\t all llie. (lopul.Uion was of one t)pi!, they probably 
ruled over .1 dai'k-*.*vesi sul)jeci jx'uple. Among rton- 
' liibal names pieseived in c.ariy writings there were 
; elements vvliich well might be pre-Celtic, 

Mr. II. j. E Pe.ake took exieption to the kx>se use 
of the term “Nordic,” vvhicli siiould be confined to 
the fall, fair-complexioned, blue- or gri'y-eyed people, 
whos(' chirf char.uMt'i isiics w^ re siungth. courage, 
activit\, and an inliaise admit ation lor the horse. 
.Sucfi a people w'eri^ not lil<el\ to he descended fr^xn 
a Kcdenlai v, nnintime rac(‘ suclt as the “ harpooil ” 
folk, but must have been derived jroin a race w^ich 
had e\oK(d in the open spaci's neeessary for the 
taming and exeiiislng ol. tin* horse. 'I'lte .ScotlUh 
|>cople had ( vidved from .i gem I'alisi cl |\pe of loitg- 
Itended jteople, hut ibire was no trm' Nordic type 
until the end of the Bronze age. 'lln‘ leaf-sbay>^ 
sword people htid arrived on the cast coast of .Scot- 
' band about 1200 to looo ic( and wfre in all proh- 
abilitN the fair ruler^ to witoin refeicnce had been 
made. He had aliis'idy suggested a ))ossil)le Siberian 
origin for the “ harjxxtn “ <>r M.igleinost' folk, and 
had also suggested that ll»cv were n sjionsihle for the 
broad. |x>ssii)lv Mongoloid, element (K'cniTing among 
Sc.nndinavian skulls. Still, they might he derived 
fiom a Pal.eolilhie race in south-western Ivurope. 

Prof, h'leurc urged the desirrdiilitv c>f .a careful 
Si-arch, especially in the remoter parts of Scotland, 
for nests of survivals of I'ala'olitliic typi's such as he 
had found in Wales, 

Mr, 1 ). Maek(‘n/ie pointial out the neeessity for 
distinguishing between the Maglomose and Alihan 
harpoons, the former being of hexte, while the latter 
were of horn. 


An Agricultural Enterprise. 


A n interesting and important development is re- 
corded in the riport under notice. ‘ The 
Olympia Agricultural Co., Ltd., is a comparatively 
recent enterprise w hich is fanning nearly 10,000 acres 
of land on strictly business principles, one of the 
firs^ ■examples of the application of industrial methods 
tx> me 'exploitation of land in this country. The com- 
panv'^' Innd lies in .six estates, and, in addition, the 
SuffoWc .^fstate of the chairman of the company, Mr. 
Joseph Watson, amounting to some 7000 acres, is 
lihkedi up v/ith the operations of the. research depart- 
If is not possible here to discuss •the actual 
llte company in cqiiipfiing its estates, 
thfe to and reconstructions of the buildings 

in omer to hi them for large-scale farming, the pro- 
vision of Cottages, w’ater^^upply, etc., nor, again, (he 
stofckin^t'artd hianagement of the farms. From thi.s 
purely^. t^nViriidrciad side it is evident that an experi- 
mdd^ of eXtraoikiinArv value in handling 
English ip a ^hc^ale instead of n retail fallen ; 

Report, 'v; 
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j and in providing for agriculture ,an organisation and 
1 an equipment comparable to that appuitaining to any 
j other great industry. It has often been thought that 
; in such a way .only can intensive production and 
lidequate labour conditions be ensuri'd in agricuttute, 
and the enterprise therefore becomes one of the utmost 
importance in our social and national economy. 

The aspect of the enterprise that will, however, he 
of the most interest to (he- readers of N.Mtn^R is that 
the director. s have from the outset been convince -d of 
the necessity of scientific investigation in the conduct 
of their business. They have, therefore, set up a 
research department, just as a steel works includes 
a laboratory, and they have, further, been public- 
spirited enough to give to the public for the general 
benefit of agriculture the results of their investigations 
I in this first annual report. The headquartecs of the 
research department have been estalvlished on one of 
the cornpajiy’s estates at OfTchurch, near Learning- 
ton, '^here In the oW mansion a very complete enulp 
menl of kborAtories; both biological and chemical. 
Ms b^ti ktttaJM- Pf. phaflcs Crow^ther, formerly 
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()l the Uiiivfrj^ity of Leeds, and \^cll known for Iiis 
work up<jn the nutrition of aniniaL and milk produc- 
tion, i'> director of the esl.ablishmeiit, and takes cliarj^e 
ol tlH; work ui>on aniinal-fu^ ding ; Capt. Hunter, late 
of the Departnicnt of Agiiculturr in Ireland, is rt - 
sjxmsible for the plant-breeding uork; and Capt. 

( iiiningha/n, who was attached to the Research Insti- 
tute at the I niv'ersity of Hiistol, is concerned with 
soil problems. hese heads of divisions, with twehe 
others, constitute the research staff. 

d'he woik set out in thc‘ report before- us is neces- 
s.irih of a pnliniinaty (hatacier. The first liusiness 
cjf .a scientific establishment of this kind is to supply 
d.ita foi the guidance of th<- management. The vary- 
ing soils of the estates liavi; to be anal}.sed .and coi- 
related with tin results of manutial Iri.als In order 
tliat the spe( ilic meds of < ach hc-ld as regards lime 
;md the main i lements of fertililv can he defiiu-d. 
Variel) tnals ol the ]>rin('ipal ('ro[)s ha\e to be ni.adi- 
stk as to .isieii.iin whal Icinds of grain and fodder 
crops yield last under the se\eiat conditions of soil 
.111(1 chm.ite Again, economic feeding rations h.iv<- 
to be w ot k( d <iut 1)\ tiial (01 the paiticul.n classe-s of 


livestock and the special purposes for which tl c 
are being kept. All this is not research, but i , 
scientific control necessary to a business organic 
tion. ,, 

Most of the present report is occupied in sctti 
out such results, which may usefully be correla!* : 
with similar commercial trials, but do not pK'M 
ain essential noved^y. Research is an affair 
ve.4rs, and wisely the diii'ctor makes no pi- 
misos and savs nothing about the real inve.stigatio' 
he may have initiatcci. It is clear, however, 1 ) 1 ,. 
new ground is licing broken, particularly in conn*, 
tion with plant-breeding. The field fx-an, for exanipl. 
has been taken in hand; on inanv soils it is a cup 
t>f considerable economic irnixirtance, w^hich ne\i - 
seems to have r(‘C('ived any serious attention from tin 
seedsmen or the older race of plant-improvers. 

The report mav be obtained on application to tli. 
director at tile Rese.irrh Station, 'fhe Bury, Offchiirili. 
Leamington. Jt is the first fruits of a movement of 
great promise to agriculture, and redounds to llu 
credit of both the diicrtor and the founder of th^ 
coinpaiiv, Mr. joseph Watson. 


Optical Wedges. 


\17LI)(il-iS of tinted gl.tss ha\e b( en iDi-cl loi 
' ' gr.'iduating light lor e\p«-i iim'iital put pi^se^ 
eluting the last fifty \'ems or so, and about li\( ;iiu] 
twenty )<'ars .tgo \Varn('ike m.»cle .annular wedges of 
pigmented gelatiie- Jt is l\y<nf\ Mars since the- 
‘('hapman Joik's plate ic-ster ” w.i^ put on the 
mark(“l, the giadu.ited poition ol which i" a pig- 
mented gi'latlm wedge, th<- mould being cut into li\e 
pieces that aie pl.u'ed side h\ side foj the s.iUa of 
I'onvenitMU'i , Optie.al wedges, ih« lelore, ha\e hi-eii well 
established as sl.mdaid aj))>arafus fot a long time 
We have receiced fioni the firm of '• I h-rlaiigo, ” ol 
X'ienna (at the tecjin si of Btof. | M. Ldei ) an ex.uuple 
of “a new gre\ wi-dgi jiholomc (er, ’’ c. tilt'd, .after tie 
names of those who ha\e dtwisMl it, the “hidt'i- 
Het'hL ” pliotoim-tei , the essc-ntial p.irt (>f which is ,( 
pigmented gelatine weclgt* with a sc. tie piinti'd on lln- 
thill celluloid (hat toerrs its f.ice. d'his, with a neatlv 
made white wood ptiiiling frame, is the complete 
.ipparalus 'I he plate is ^ tm. h\ i() tin., .nul tin- 
division's of the scale ate mm. apart. But fhe sc.ile 
is not a simjile ladder. Leery fifth line is numht-reci 
w’ith its mm. dislanct- fiom /t ro, .md, in addition (t> 
llu- nuniher, has on each side' of it a short thick 
])ointt'd sw tiling to emphasist' It jnd render it more 
easy to sta- how fat the light-prtHhical image- extends. 
I'or us(‘ \cltli it th<‘ tinn issues various sensitive 
p.'Uiers, holli ])iintlng out and development, a silver- 
chloride pap('r m.ule .aecoiding to llu- formula of 
Bunsi'n and Koscoc, .and also ,i c«dour-sensit tst-d pa]>er^ 
.\n extended table givt's th(' relative light quantitv. and 
also the- “ahsolult- light quantite in Buiisc-n-Roscoe 
units," repteseiiled hv earh 2 -mm, division 'Ihus, 
given the snilahle sansifi\e paper, the apparatus is 
ready fnr use- and convenient. It is applicahh' (o light 


me.tsui eiiu-nt in eoimectioii w ith piiotogrnjdu 
meleoroltigc , elim.itology, liiologc , liglit-tluTapeutu s, 
.tgi icullurt', llu' dc'signing of buildings, botany, photo 
giaphit I (-product ion processes, etc, I’hotomeli i -■ 

slight 1\ \.n\ing from the above, as in sfeepness of 
gradation, Iingth ol tin' wedge, the character and 
( o.u'sr-rn'ss of the pi mt('d scak, aie j'lrovided wln-n 
moie c'oii\<-menl. l-'or j)h( itographu j>lat(' sensitometn 
the w«‘(lge plate is (> he ij im , .and by the side of tin 
ladder scale ate four naiiow graclcMted .strip.s, n-d. 
\ell()w, giei-n, and blue respect iv(‘l\ . 

\c coin|).m\ ing the plioloinelia is a tope of a paper h\ 
\\'.ilt<‘r lh-(ht on the use of sui h pliotonu-ters in planl 
eullnre .mcl a copv of a papei bv Brof Ldcr jinhlislu'd 
in the /Vm/ogra/i/ii /ten /c'errcspern/eiir for Sc-ptemlx r. 
loic). in which he gives api>ar('ntlv every jxissible detail 
and lot mill . 1 in eonneclievn with (liesc photometers 
But In- does .1 considei .il)I(' injustice to the Chapman 
Jones |>late ti-ster in assrn iating it with Warnerke’s 
original step-tint sensitometn. It dilfer.s from tln- 
sensitometn de'signe-d hv' Prof. L.de'r In Inaving a wedge 
fiotn two to thrcf* dnu-s ns long and divided into 
twentv-five parts instead of si\(\ parts These tw^entv- 
11 ve p.irt s mav be subdivided to an\ extent on ineix 
ins|:x‘Ction ai'cording to the observer’s acuteness of 
vision It has the four colours giving four definite 
parts of th(' spectrum, .md, in addition, an Abnev 
colour sensitomett-r, vvliiclv sliow s at a glance whether 
a plate aloin- or ,a plate pj/(s a colour filler gives the 
same density for equ.il brightness of several colours 
We tliink, too, that comparing the density produn-d 
iinch-r nnv given colour with a scale of densities admits 
of gn-ater preci.sion than the estimation of tin- 
vanishing ix>int of the image as is done in Prof. Eder’s 
instrument. C. J. 


The South African Association for the Advancement of Science. 

Dl’KB.VN MEFllNCr. 

T he niin'teenth annual nna-ting of tin* South ' and fhe timc'-tahie was so arranged that attendanc 
African Association for the Adv aiicenn-nt of at the presidential address of eac h section was possib! 
Science was held at Durban, in the Technical C'ollege, ; for every member. An official vvelcome and a recep 
on July ir-rh last, under the presidency of Prof. J. E. tion in the Art Gallery' w'as given by the Mayor of 
Duerclen. The meeting was well attended, and w'as ; Durban, while a conversazione was arranged by tin 
verv succ'essfuh More than fiftv papers were read, . local commitice of the association and the Nat.d 
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Society for the Advancement of Science and Art. A 
number of interesting excursions to places of K»cal 
interebt were arranged. 

A popular lecture, illustrat<Hl,ljy lajitorn slides, was 
given by Dr. A. L. du doit, geologist to the Irrigation 
Department, on “Land Connections between the otliei 
Continents and South i\jrica in the Past.*’ 'i he 1('C- 
luie dealt with the ancient continent (d (ionPlw ana- 
land, iU glaciation, tln' spread ol animal and i)lant 
life across it, its dibincmhennent, ilie development, 
iteographically and hiologitally of the several portions, 
I heir temporary reunion, and linallN the (woluri»)n of 
(lie present continc'iital masses,. » 

The South Africa medal and grant ^weic pies«Mited 
iv) Sir F. Spencer Listi r, bat l('i lologisi to ilic South 
\frit'an Institute foi Medit.n Kest'anh, Joh.mnesburg, 
m recognition of his wi>r]v on the diitt'rentiation of llie 
piieumococci of lobar pneumonia into many immuiut- 
logically distinct groups, and th<* successful applica- 
tion of the discovery to the artificial pioduclion of 
immunity against pneumonia in man 
Tf^ presidential addrt'ss by Prof. Jduerdeii was on 
•Sonal Anthropology in South Afiita J'robltans of 
Race and Nationality.” A skelth ol the iisc ttf sotial 
anthropology was given, and the view was mam- 
lained that anthropological studies sliould contribute' 
to the upbuilding of the State b\ ofic'nng a siirntilic 
understanding of the* peoples within it. Such was 
very necessary in South Aliiea, witli its veiy divc’isc' 
■si ape s of social (‘volulioii and its man\ distinct race's 
and nationalitic's which should live teegrfher in harinon> 
and build U[) a South Mrican nation '1 1'lC* alleged 
av'ersion hetwc'c'ii wliile and hlaek was disciissc'd, and 
was shown to manifc'st itself onU on an assumption 
of ecjuality, the' dilleic'iiee in the degrc'c' of civilisation 
being t<co grc'at to be bridged '1 he ICmtu is 
highlv assimilative, but neither emgimitive nor 
constructive', and hc'iice is depc'iideiit on the Fui<>- 
pc'an lor his ndv ancc'nu'iii . I he fusion of racial 
groujis 111 South \tiita vv.is discussed, and the' ccpinion 
given that ihc-rc' would be no fusion, though the mem- 
bers Would intc'i mingle m otdmai v avoc ations 
Solidarity of race* niriv be* siipc'i seeb'd lev natic»nal bonds 
ind Inynliv under just and humane irealinc'nt I lie 
retention c>f national aspirations of Hrilish and f^utch 
are not incompatible with a Soulli \frican nalic:)nal 
solidarity. It was held that <i new unifvmg .Soidh 
African naticjiialisrii was dawning, and that th<‘ futuie 
rcdatioiishifis of the iuiiopcaii to the* lowc'r lacc's musi 
he that of a lu'nevolent aiistocracy of ability. 

The presidential address to Sc'c'tion A, by Dr. j 
faint, of the Roval Ohsc'iv ntory, ('ape- Pown, dc'alt 
with “Stellar Distances, Magnitucles, and Move- 
ments ” The spoakc I' rev ievv c'd bric-tlv the dcvc'lop- 
meiU of astronomy, the oldest scic'iicc', and discussed 
various spectrographic methods, espec lallv in lel.ilion 
to the determination of the distanc'es, sizes, and move- 
ments of stars. The work in astrccnoniy m the' Tnil'd 
States was described at some length, and comparison 
made with the conditions prevailing in South Africa. 
The new universities of South Afiica should jilav' a 
part in the development of astronomical and astro- 
physical researcli here, where the study of the skies of 
the southern hemisphere was an essential compliMiieiit 
to the work in the northern obst'rvatorics. f he 
address concluded with a vigoious ajipca! for the train- 
ing of Workers, for adequate equipment, and for a 
better appreciation of, and reverence for, the wonderful 
universe of which man forms so small a part.^ 

Dr, J. Moir, in his presidential address to Section B, 
dealt with “The Atomic Theory of iqii.” He show^ed 
the tremendous strides that had been made in the 
conception of atoms and molecules in the last twenty 
vears, Two primitive materials, hydrion and electron, 
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with two intermediate building substances, Ha and 

H, , .is w’ell as helium, are coiisKlc'ixd to be the basis 
of all element*.. The constiuition of a number of 
elenuMil.s w.is explained .ind illusiiatcd in detail, 
nunic lou^s t'XampIc'S hc'ing given. Many cast's were 
cited m which pliVNieal means during the world's 
c'vcdulicm may have aclc'd on dilb'ienl substances; 
lor example*, stiontiimi .sulphate', vltnum phosphate', 
and /ircomum silicat* , which ncuv have' similar c'lcc- 
tic»n and icui constitutions, ate tluc'e vc-iy dilTcrc'nt 
substance s which mav ically l»e c nc*, changc'd liy 
external forces. 

I'rot. I. V\’. Ih'Ws look as his subjt-ci, ' Some* 
Aspecls’‘'*T Hot.mv m Soulli Afnca and Plant Lcologv 
in Nat.il,” in liis presicb'ni ial address to Section 
The' spe. licet sketDu'd biic'llv the c ib'i I cf en\ ifOiimelU 
on progii'ss in bolanv d'he liisUny of hot.mv widc'ned 
the pc'rspc'ct iv (', and it was mteiesting to note the 
progress cjl ihc* science as li .msjd.inled into South 
Aliic.t. '1 he onlv iiuligc'nous holanv was that of tin* 
natives, who posscssc'd a vvonclcilul knowlc'dge of 
plants .md (heir pioperlies. I'assing lc> botany In 
Natal, tlu' sjxMker p.tid tribute' to a lUimber of pionee'i 
woikeis', .and proceeded to discuss iht* ecology *of 
Natal more pai In ul.iriv. 'riic I'oasi bell, the mid- 

I. mds, and the Drakensberg or mountain n'gion, wen* 
clt'scribed, with llie'ii chai .le (c risiic v egc'talions. The* 
plant ('Ccmmimitic s of \al;i! vve'ie* disciisse'd m some* 
detail, as ware plant migr.itloiis .md llu* alfinities of 
the* Natal flora 

I'he* pres](le-nl i.d .iddie'ss tec Section I) was cb'liveievl 
hv Prof. IL B. h'anthafn, on “Some* Recent Advaiiees 
m Zoologv and (he'Ir Rc'l.itioii to Pt c's<‘n(-elav 

Problems” \( the* outset the' lic'Id i>f puie' scie'iiee* 
was discussed Such must nc'ver he* ignou'd, for the 
academic of tcvd.iv m.iv lie* <tf the- gic'.itist tee'hnie'al 
he*nefit heie'aftc'r. Ivarlv spee i.ihsal ion for pute'lv 

eronc'inic e*ncL was to be* dc'pletrcd, for the spc'e'ialist 
needed a breadlli of outlook, an oi'icnlat icjii in the* 

v\ bob' fii'ld ecf Ills scic'iie'e, in orde r le) have* balaiie'e' 

.md i»('t ^pe'e ii\ e' 'Pile wex k elone* bv- j)re»te)/oologists, 
he'lminihologisis, and e*n1e»mcele)gists in tbe* great vvm 
vv.is referred to, .md fic'lds of vvenk in .South Afrit a 
indie, ited Ree'e iit tc-eai e bt's on duelless glands of 
.uiimals were- tiled, .mcl fislie'iies dt'v elopiiie'nts wen 
netlecl. Manv intere'sting re'sults m eejiuieelion wulli 
vvorlv on c hrome^somes and tlieir rel.uion w^tli sex 
we're* c]Uote'd. Newt'r weirk in eeinneelion with the 
jxocesst's of e\e>lution, especially in leg.ird to lie'rediiv 
and aequirecl e linrae ters, w.is biouglit unde'r review. 
'1 he need for the applieatieen of hiedogie al print ijile.s in 
modern problems, including polities, was insisted 
upon lleieditv, envli onment, and n spouse to slimu- 
bition nceged cc'cne'urre'iit .ittention. 'I’he higher stan- 
dard of living for «w eiilce'i's demanelt'd more* than mere 
.a^nusement and inelulgence in luxuries and excite- 
ment ld(*alism was essential, aiul it was sluivvn that 
religion and science.' were not lu e'e'ssarilv in connict. 
d'hc speaker coneluebal with a plexa for the) ineiilcatirm 
of tlie spirit of biolcigv in all edue ation. Witli a wkle- 
sprt'ad knowleelge <d tiisforv, hiologv , anel soeiologv , 
man sluiuld improve his env ironme'Ut anel attain e o- 
operation, peat e*, .and higlit*r ide*als. 

Section E met under tlie preside*ncv of Dr T. 'I' 
Loram, who diseiissed “ I he Native? Prohlc'in ” Tb'* 
adjustment of white and black was difi'ieult in .Seatilh 
\frica. and a successful aeijustme'iit was held tci be* 
impossible without sacrifices on both sides Tbe* 
chaotic political situation with regard to natives in 
the elifferent provinces of South Africa w.is descnhf'd. 
Legal procedures and jury systems were also me*n- 
tioned, and it was a Question whether the Roman- 
Dulrh law of Europeans were best for the nafive e)n 
aeeount of the difTerences between tho two ( ivilisations 
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iOiiccrn^jd. ^i'he m^^ntalily of\h<? native yvk& 
and because o{ the latdc of «utylknation^*ol the sex 
instincts, such occurred in the European, there 
was not the same growth in ambUidn,' idealism, ami 
general achievement- I1ie trade union* movement 
among natives and their numerous religious bodies 
were mentioned, and European philanthropic leading 
vsMs ttnentionctl as being desirable. I ^oration and taxa- 
tion prt)t)lems were discuss'd, and the co-operation 
of all scientists desired in solving tlie many problems 
conmxded with the native. 

I’rof. W. A. Mat fads en spolvc i>n “Observations and 
PfoposaU for tho Stabilisation of Money Valu*^', ” in 
his preis^idential address tt) Section E. Indc..on and 
d^flatiOf^ ' of currency were two of the greatest evils 
resultant on the great war, and they affected everv- 
One. The stabilisation of money values and the pre- 
servation of such stability were shown to be the most 
fund^nental interests of commercial, industrial, and 
democratic f)oIicies. National bankruptcy was de- 
fined, and it v-as shown that international exchanges 
had ‘failed to act as bridges for commerce. The dis- 
sip?jflion of capital during the war led to inflation, and 
the necessity for constant readjustment between wages 
and prices led (o constant strikes and labour unrest. 
Legitimate trade and industry were replaced by spccu- 
latiotl. Economic bankruptcy of a nation meant re- 
version to an archaic type of (ivilisation and the sacri- 
fice for a time of all the artistic and professional 
values of civilisation, Fluid permeation of gold Vkas 
shown to be noce-<arv. The function (d a central n*- 
serve bank was also discussed, ,^nd the function ofihe 
League of Nations in instituting an international (ur 
renr v res<'rse bank \\as indicated. 'Phe speaker sum- 
marised Ills points thus • Tli<* intiTnalionrd export .an<l 
investment of capital had woven the world into on<* 
financial s)sti‘ni. Slk h .in inter nationrd system 
implied either a uni\('r>al unit of account or an inter- 
neitional banking system. The lontrol of such a 
general standard of n.iIuc so as to [ircserve an in- 
variable ratio between goods and nioriev was (he most 
important of pul)li(' and private interests. 

It is only prKsible to mention some of the many 
papers ncad heforr' lhi.> v.rrious sections, but most of 
them w'ill be printed in the journal of the Association. 

In Section A an interesting pn{x:;r on asphalt in 
relation^ to road construction was contributed by Mr 
r3. B. W, .\lc\ander; Mr. R. J. Norris spoke on the 
purification of sewage hv the activated sludge process, 
and Mr. 11 ('l.irk ga\(' notes on the occurrence of 
even, harnionirs in <dec(rical curnMit and pressure 
waves. 

In Section B Mr C'. W". Petchell spoke on alcohol 
fuels for internal combustion engines. Mr. C. 
Williams gave notes on the cbemical control of cattle- 
dipping banks, a m.itter of much itnport.ance in .South 
Africa. Dr. B. de (". March.and gave an account of 
metbo<1s for tlie nu'chanical anahsis of soils contain- 
ing iie.'ivy mincinls, and Messrs. Kloof and Ihtnun 
gave a p.apcr on the cliernistrv of condensed milk. 

Tn Section C papers w'cro given bv Miss H. Forbes 
^ the Natal specit's of Cassia and on (he flora of 
TVipingo. Dr. P. .\, v.an dor Bijl gave accounts of some 
interesting and little-known South .African fungi, and 
of the fungi found in the air' of sugar mills. Mr. 
R. D. .Ailkcn described the plant succession in a type 
of midland tree veld in Natal, and Mr G. \V. Gale 
difK'USsed the aeration systems of certain Natal plants. 
Prof. T). Thodav di.scu.ssed the. genus Passerina and 
)t< iHsiribution in South Africa, and Dr. Sim con- 
tributed notes on the Eryophyta of Southern Rhodesia. 
A most interesting paper Wsts contnbuteij by Dr. -E. 
Warren on the inUrspedfifc hybrid land^back-cfoss of 
the foxglove, th« pa^.r Wnaf MlloweiJ by i - useffif 
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d/«kussiorf; ^Xwo pipers to 

twrists trere c()ntnbutied„bv Mr* E. agriru - 

tural experiment, its design" and interptetiSHotr, an i 
by Mr. A. O. 1). Mog'g on a methPd of Weld' esthn. 
tTo'n in relation to lamriekte. There wrvs abo ,1 
botanical excursion to Isipingo. 

In .%ction D‘ there was a discussion op Souilr 
Afrlc.au Trematudes, ‘in which papers (,. 

Caw'sfon on Bilhar!:ia cercartae, by Mr. E, W , 
1‘itrSimons f)n birds as possible carriers of Sntgdls, and 
so as distributors of Bilharzia, and b yd Ejfc./ Annie 
Porter ^on experimental researches on vartoinr' ^jpccit > 
of Schistosoma ^ and Fasciola wvre first fonstidered 
Mr. J. Sandgroeind gave a detallt?cl accouiit of tho^Hh*- 
historv of species of Mctcrodera in South -Africa, and 
Mr.„K. II. T. P. Harris dcscriljcd the beetle, OriaUn 
palJens. Mr. E. C. Chubb contributed a paper pfi flic 
natural hist()rv and geology of Durban. Mitch interest 
was aroused bv (he account giv«‘n bv Dr. H. BCFan(- 
ham and Miss Esther Taylor of the Protozoa -found 
bv thran in some .South .African soils. Dr. FaiUham 
also descnbe<i hfs further observntion.s oir pat^itic 
Protozoa in animals in .South Afiica. Dr. Lit^sov 
Johnson gave an interesting account of various'inetKods 
for screening light observed in the e\es of vertebrates, 
beautiful lantern slides being shown. There w'aS afso 
a zooktgicnl excursion for obscn.uions on tho animal 
life of Durban ILiv. 

In Section E Mr. D. .\. Hunter discirssed Bantu 
industiies, Mr \V*. H Tookc' cb alt with natives and 
agriculture, and Mr. H. S. Keigwin gave an account 
of ,'in t‘du('a(ic)nrd experiment. Mr S, .S. Dornan 
spoke of the h(M\a‘nI\ bodies in Sontli Africran mvtho- 
logv: Mr M’. Wnnger de.iU with tw’o Ntu prohlem.s, 
.md Mr .\. [, Brvant ga\(‘ .in aci cwmt of some native’ 
m:\rri.igo litcs Prof \\^ -\ Norton read papers on 
the regiments of flic* bouse of Mosliisli, .^lesuto prai<e« 
of (he chii'fs and Bantu idiumalist, and Mr- 
n D T. Jabnvii ccml rilnited a pajxM* on Bantu 
literatunx 

In .Section F Mrs. Mabel Palmer discussed Irving 
Fisher’s proposals for si abilisntion of the value of 
monev, and Mr. 0 Burgess dealt with the taxation 
of land v.'dues. Mr. C. Graham Botha gave, papers on 
archiv.il prof)lems in Stiuth Xfric'a and on the pre- 
ser\ation of our national monuments. Dr.' J. , E. 
Hollow'nv spoke on decentralisation in univerSitv 
education and lesearcb, An interesting paper on the 
function of a sehonl of art in the life of an urban 
eommuiiitv was gi\en bv Mr O f. P. who 

illustr.'Ued his remarks hv an exhibit 

The next annual meeting of the Association will be 
held in July. IQ 22 , at I.ourc'nco Marques. Ufrd,^r the 
presidency of Dr. .A. W, Rogers. IT. B. F. 


University and Educational Intelligence. 

T.ovoox. Dr. R. H. Aders Plimmer has been 
appointed as from Januarv i, ipzz, to the Uplversitv 
chair of ('hemistry, tenable at St. Thomas’s^ 

Medical Sc'hool. .Sine*^ tuK) Dr. Plimmer IlStfif 
head of the Biochemical Dopartment of t1ic' R<Jrtre«tt 
Reseftrch Institute of .\nim<d Nutrition at *Uni* 
xersity of .\berdcon and North of .Scotland CoIlVgf o’ 
Agriculture, and research lecturer in applied bio 
chemistry in the University of .Aberdeen. . ^ V , 

Mr. H. H. Dodw'fll ha# been. apf>eAntedi ‘ a»’ fron. 
March i, ipza, ta the llnivTrsitv chair of IhfiNl&torv 
and culture of British Domihiop^/ In> AsW 
^daU reference. Uy^TndJa, . tenable Tit of 

Oriental Studic?. ‘ g , 

.pf** a*- from 

: March- tfg readership in 
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pjiyteics, lenaWe at Birkbeck Colldj^o, Slnct n>)7 Dr. 
Simons has be^n lecturer in physics ar the South 
Afiican C^lle^e, now the L'ih\ersity of Cape 'l own 
The followin}^ doctorates* have been (onferred: 
D.D,: Rev, \V. R. Mat^!^evv'^, an inlern.al student of 
Kin^^’s Collects Theulof^ical Dopartnient. for a 
thesis entitled “Studies in Chn'^lian I’liyc^sophy.” 

{Oicmi'^iry) ' ^lr. K. •(i. Naik. an internal 
student of the lm|>erial College, Ivoval ('olle^e o 1 
Siienc,e, for a thesis entitled 'The Inreraetion id 
Sulphur Monoel)Iori(i(‘ 'willi .Sul)stanees eontainint» the 
Reactive Methylene Gioup or Suhstituted xMethykne 
Group.” DSc. iKconomiC'^) • Mi 

an^ internal student of the I.ondon Sihool id 
Economics, for a tliesls entitled “ Moih'rn < 'hina : \ 

Tolltlcal Study.” 

Mancnksi too— The follow In_i^ appointments have 
been made: Mr. (' H. Dewhuist, dean of thi^ fatultv 
of science; Dr. .). P. I^uikNv, halurer in rej^ional 
bUi^'i'ry; Mr. J. M. \\h M(trison, leiturer in applied 
anatomy; Dr. d'. H. Oliver, lecturer in clinical medi- 
cine; and Mr. 11 . S. l.eit^h and Mi’s L( onore Ihaison 
to honorary lesearrli fellowships 

d'HK honorary do^ree of Docioi of Scieme h.i- iif'iai 
conferred by the University of Calcutta on Sir W. ) 
Pope, professor of cheniistr}', ( \aml)ri<i;;e Universiiv, 
and on Prof. C. V. Ramnn, profi ssor of jdivsics, Uni- 
versity of Calcutta. 

Thk general council of the Trades Union Congress 
and tlic e\('cutiv(' ol lie Labour Parly yxissed the 
following resolution on December 15:-—“ That this 
joint meeting views wdtli profound disnppoininient llu* 
apparent intintion of the (lovemmenr further to 
reduce expenditure on education, and in pailiculai 
condemns the dicislon of the Treasury to reduie th<' 
annual univrrsiiies grant from 1,500,000/. to 
1, 200, nor)/., which can do virtually nothing to relieve 
the national finances, but which wall l>e a serious blow'’ 
1i> higher education.” 

The tw’enly-sr'cond annu.al ruiNding of the Stienre 
Mastr'rs’ .Assoc'ialion will be lield in the chemical 
deyxirtmcnt of Ihe Imperial College of .Srienca* and 
Technology (Rovnl College of Science) on January 3-4 
next. The president of the association, the Mastr'r 
of BalHol, will deliver his address on [anuary 3, 
taking as his subject “Science and Ilisioty.” The 
topics for discussion on (lie first dav of the meeting 
are The Teaching of Mechanics and d'lir' d’eaching of 
Geography in Relation to Sciet'ce, wliile Physical 
Chemistry in Schools and Post-Certificalc Science for 
Non-Specialists will occupy the second day. Exhibi- 
tions of apparatus and books bv mr iubers, instrument- 
makers, and publishers- will he open during the 

meeting. 

Thk annual meeting of (he MalhenTalic.rl Assneia- 
tion will be held at tlu' I.ondon Dav dVaining Colli'ge, 
Southampton Rowy London, W.Chr., on Janu.irv .• 
and 3 next. The following are among the jrapers to 
be submitted during tlie meeting : — Mathematics in 
Artillery, by Sir George Oreonhlli ; The glniclure of 
the Atom, by Prof. J. W. Nicholson ; Vectors, by Pi'of. 

C. Godfrey; The Dalton Plan and lire Teaching of 
Mathematics, bv Miss F. A. Yeldham ; .md I'he l.rtr* 
Srinivasa Ramanujan, by Prof. G, II. Hardy. Then* 
will also 1)€ discussions on the simultaneous teaching 
of pure and applied mathematics and on methods of 
keejjttng mathernatics teachers in touch with modern 
developmfents of the* subject. Sir Thomas L. Heath 
has beet! nominated president of the association for 
tiae years 1922 and 1923 in succes.sion to the Rev. 
Canon' J, M. Wilson. ' - 
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Calendar of Scientific Pioneers. 

December 22| 1590. Ambroiee Par6 died. -Surgeon 
to four Kings of France, Pm if* served through many 
campaigns, <k>ing mueh to improve the treutment of 
woundv, ('specially by ilic subst iiulion of ligature of 
the arteries for cauterisation with a led-liot iron after 
amput.Uion. He is n'gnrded .is ila* father ot modem 
-surgery. 

December 22, 1722. Pierre Varignon died. In 1087, 
lire Mar .Newton’s “ Princi]>ia ’’ .appealed, Varigruni 
puhli-hed hi-s woik on meehanics bus* d on the com- 
j)osi(iun of forces. Lilvc I ’Hospital, he w,is a powerful 
adviH.'Mc in I’rancc ilu use oj the ditferenlial 

I .iK*uliis 

December 22, 1828. William Hyde Wollaston died. 

Ab.iiuloning medicine for sclent ilic rcMaiich, Wollaston 
made investigations ovi r a wide field and contributed 
tiiucli to chemist i\ and optics He first noticed the 
d.nk liiK s in ilio sp(('iiiiin, invented the camera 
liu'ida and ,i rellMliiig gonionii icr. sfiow'ed lhr§' iden- 
tilv of galvanism and frictiopal Heeiiiiitv, and dis- 
lOMTial p.illadium and rhodium, By making plaflnum 
malleable he gamed .1 fortune i-if 30,000/. 

December 22, 1887. Ferdinand Vandeveer Hayden 
died. ^ \ gnaii geologital cxplon r, Hayden was 
i>iomin<ntlv coniiecti'd with the survi-y of the Western 
Stales of .America and v\iolr s'.iluable works on natural 
hisiorv .ind economic s( u n< i '[ he ide.i ol ih(‘ National 
Park on the ^'ello\\ stoin' River w-is his, 

December 23, 1901*. Sir Joseph Henry Gilbert died. 
-Ihe felkwv-studt nt of I awes at Lniversilv College, 
Ivondon, (iilbr'rt w or kid under l.iebig at (liessrm, and 
in 184^ Ik g.m his lifelong <. ollahot ation with Lawes in 
agriuiltutul (heinisita. l-'oi some \r'ars he held the 
Hiair of rui.il economy at (-)sford. 

December 23, 1907. Pierre Jules C^sar Janssen 
died, lanssrn was the pioneer of s|)rctroscopic 
astronomy in htanLe. Well known for his scientific 
e\pt(ii(ions, in i8t)8 in India inciependenfh of I.ockycr 
ln' (Iis(oveied thi- nuahod td ofisiiMiig the solar pro- 
minences in daylight. In 1870 fu* became director of 
the obsei v.iioty at .Mt'udon, .md he .iNo established 
.1 meteorological ol)Servalor\ on the summit of Mont 
Blanc. 

December 24, 1872. William John Macquorn 

Rankine died.- Distinguished rdikt} as .an engineer and 
plu.sKjst, K.'ink'iiK' from 1855 held thr chair of cn- 
ginciiing at (Masgow and published standard text- 
l)(>oks oil various hr, im lies of ('nginecring. His 
“Steam l-'.ngim* ” (onl, lined tin- first systematic 
treatise On thermodv namii, s, .md hi made important 
researches in rnolcdrlar physics. 

December 26, * 1886. Theodor Ritter von Oppolzer 
idled. — Professor of astronomy in ifie University of 
\ lenn.r, Dppol/i r paid s|H>cjal attention to theoielical 
astronomy, did valuable wmrk on the EurojK-an degree 
me.tsLirement, and publislied a “Canon der Finster- 
mssc ” containing the elements of 1 clipscs of the sun 
.md the moon from 1207 b.c to a.d. 2162. 

December 28, 1850. Heinrich Ohristian Sohumachtir 
died. - Tho founder a century ago of the Astronomische 
\ athriLlilcn, lhiil\-one volumes of which he editfxl, 
Schurnacher held |K>sitions in (Copenhagen and Marin- 
in im, and in 1821 Iwcame director of the Altona 
Observatory. 

December 28, 1899. Karl Friedrich Rammelsberg 
died. “Born in 1813, two years aftir Bunsen, Ram- 
melsberg passed his life leaching and experimenting 
in Berlin, adding immensely to the knowledge of 
inorganic chemistry, mineralogy, and crystallography. 

E. C. S. 
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Societies and Academies. 

London. 

A^jiitoteHan Sockty, 1 )(*cenibt;r 5. -Prof. G. Dawes 
Hicks in the chair.— J. Johnstone': "Ihe limitations of 
the knowledge of Nature. A survey of the specula- 
tive biolofjy of the late nineteenth and iwentietli cen- 
turies forces one to the recognition of a twofold pas- 
sage of Nature. Accorditig to the fundamental con- 
ct:!pt of physical science, the second law of energetics, 
viz. the augmentation of entropy, physual change 
tends continually to diminution. 'Jhe universe, t(» 
11*^0 Bergson’s l(rni, is detending. lo th*' biologist 
there is another <isp‘cl, foi lile is the incessant 
attempt of certain physico-chemical systems to resist 
the incrc^^ of entrop\. I lu^ dithculty in .accepting 
generalised relativity in biology is that for s[K-culativc 
physiedogy spare-time cannot be c<'nipl«‘lely isotropu, 
especially if we regard the cjunlit} (>f duration .is the 
cumulative continuity of life. It is a passage, as well 
as thf^ porsistenee, of that which has passed. We 
Tuust^ regard Newton's '‘(nc.in of ttuih ” as .amorphous 
in stnicture. 'rhe rel.alions that are to be discoveted 
in it arc in it only in the sense that they come into 
existence with the" thought that makes the relation. 

Ca MB TO DOF. 

Philofophical Society, NoMinber 28.- Prof. A, (’ 
Seward, president, in the ( hair -J. (iray • Note on 
cell-division. The form of a dividing C( 11 is determined 
by three forces:— (i) The nieclamical force exerted 
by the cell memt>rnne, (2) the surface tension of the 
protoplasmic surface, and (3) an inteinal foicc which 
elongates the cell ah^ng the main axis of th(.‘ asti.al 
bgure.-r-J. M. Wordle : 'IIk' geology of Jan May<'n. 
The island is entirel\ volc.anic. 'I'he earliest lav. is 
are biotile trachytes, wbiili arc p(^st-dnted bv ,i con- 
glomerate with w ind-potished pebbles. No plant-h(d 
nor anything to sugg<‘sl th.' date of th(‘ earlier (*rup- 
tions was found. A jn iiod of erosion probably ten^k 
place betw'cen the formation ot the southern hills 
and the much later Becrenberg Volcaim (8^50 ft.). 
OHvihc-basalt mcKleratelv rich in alkalis is the domi- 
nant rock tv[K‘ throughout tlii‘ i‘'land. The latest 
volcanic nutiairsts weie from parasitic cones nc.ar 
Booreniierg and from near Vogt ('rater, some of lava, 
others oI ,ish ; thev wen* recoidcd in 17.^2 and 181H, 
On Egg Bluff there are ciaeks from w'hich steam still 
issues. Becrenberg itself has never been active in 
historic times; its crater, half a mil' in diameter, is 
now ice-fdled.--\V. S. Bristove : The insect and 
arachnid fauna of Jan Ma\en. Most of the insects 
and arachnids alsv’i occur in Britain, riieenlnnd, Novaya 
Zernlya, and Silx'ria. rinv in.ay have re.ache'd the 
island from Biit.ain and (lr(*eniand f.astened tr> birds 
or sheheied in their fcather>, and from Siberia in' 
driftwood. The distribution of (he spiders illustrates 
the theory of an ancii nt circnm[K>lar fauna, d w o 
species are found at high altitudes in the Swiss .Alps, 
and all occur above fynio ft. on Scottish mountains; 
in Jan Ma\en thev are found .almost at sea-level and 
Upwards. Spiders’ eggs hatch out at the end of the 
sea.son, thus .avoiding loss of time when the thaw 
comes. Tlie list includes five spiders, six mites, one 
tick, eight Cnllcmhola, tw'elve Hies, two ichneumons, 
and a few' water creatures.- J. L. Chaworth- 
Musters: The vegetation of Jan M.ayen. The vegeta- 
tion may be roughly divided into three groups : that 
of the sea-shore, of the bird cUfTs, and of the 
mountains. Of true hal6phylic plants there arc onlv 
two, Martemia mafitima and Atcnaria pepioides. On 
the bird cliffs grows the Vnost luxuriant vegetation of 
the island, d'he most > fiharnolptstic points are ih^ 
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present^ of luxuriant growths of cr<;ceum, 

Siixifraga cernuat Oxwla, and Poa flexuoiia, 
is the only annual of Jan Mayen, and grows in most 
damp spots amongst cinders. Ibe sandy wind*8wepi 
flats, where there is no driftwood, are destitute of 
vegetation, and there are no water-plants in the lakes. 
The remoteness of Jan Mayen from neighbouring 
lands and its volcanic ach.araeter make the OtigirH of 
the vegetation a difficult problem. Probably the rhost 
likelv means for the transport of seeds are the feet of 
wading birds, which slop at Jah Mayen on their way 
to and from their breeding-grounds in Greenland.--' 
Miss M. D. Haviland : 'Ihe bionomics of parasitism 
in certain H>menoptera. The hypcrparaslte^ ^of 
Aphidis belong to the super-families of Cynipoioea, 
Chalcidoidea, and Proctotrypoidea. The first of these 
.in* internal, and the second external, para- 

sites. Double infestations are common among the 
iivi>erparasites, and special terms are suggested bo 
(I' line these relationships.—M. S. Pcaac : Note on 
Prof. T. II. Morgan’s theory of hen feathering in 
( cK'ks. S. Wigert : A problem concerning the Riemann 
^-fundion. 

Dt.bi.in. 

Royal Irish Academy, December 12. - Prof. Sydney 
Young, presidemt, in the chair.-' -J. J. Bowliog and 
C. j. Haughey : '1 lie electrificalion of smoke nucl|:i 

from phosphorus. If smouldering phosphorus is Ex- 
posed to an electric field, the smok(* particles are 
found to assume ciiarges which deix;nd on the inten- 
sity of the fu'ld. Tlu'se charges were imestigatod by 
three methods, one a vi.sual method, in which th^e 
mobilities of the jiarticles wore determined by .ob- 
serving the path of the smoke-stream in a vertical am- 
current wlien subjected to a horizontal electric field; 
(he otliers involved a m(*asurein(mt of the electric 
(diarg(‘ carried bv llie smoke, d he nuclei were found 
to be of uniform size and display a periodic- 
increase in charge as the field is graduall\ increased, 
du(‘ probably to the sucecssivc* addition of electrons. 
Ch.arges of from om* to tw’('nly-fiv(^ eli'ctions have been 
so oht.iined. ]. I NoInn : Ionisation in inoist and 
dty air. 'J'he comjxisite nalnte of llie ionisation in 
moist air lias been demonstrati'd by two methods^ 
'fhe bulk of the ionisation consists ot four groups of 
iofi'. of mobilities approxlmntidy 2, i*8, 1-5, and 

I ^5 cm. sec. per volt cm. Other groups are present 
in'small (Quantities, thy most notable having a mobility 
of 13. With exlieme drying the faster groups 
in gri'ater quantity, and in the case of neg.ative ions 
(Ik* four ordinaiy groups dis.appcar. With extreme 
diving doublv charg(‘d positive ions also appear, sho*w- 
ing that the' act of ionisation by a-rays mav involve 
the delachmeni of two electrons from the molecule. 
Kvidi-nce is found of tlic existence of free electrons 
in air at ordinarv pressures. --R. A, P. Roger* ; The 
simplest mode of representing a contini^us linear 
orthogonal transformation bv mtans of rotation and 
(r.'inslaf ion of .1 rigid schema in a Euclidean manifold 
of »/ dimensions. The transformation in question, 
with constants added, cc>rresponds to a displacement 
of a rigid schema in S,, which may be effected ’by a 
unique svstbm of n/2 independent rotation^, if fi- rs 
even, or* if »? is odd by such rotatiorls^ 

togeiber w'ith a unique ihd(*pendent translation. A 
iiK'thod of reduction by means of invnriftnts, to the 
crmoniral form required is given. 

, Paris. . , ' T , 

Academy of Sclencci, December G^^es 

Lemoine in the chair. -^F. Rotlx, H. Carti, 

and the late M.^Noard ; of on 

aphthous f€Ver4y. A pi re^ltV since 
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1901, dealing vith the 'pf'eservation of the virus, fal- 
Ucies to be avoided in experimental infection^ and 
the po^blUty of vaccination against the disease.— ^ 
C. Uirtcllard’; irtfinitesirnai geometry of the linear 
complex.— M. F6Iix Mesnil was eh^cted a member of 
the st^ction of anatomy and /cK^logy in succession to 
the hite Edmond Perrier.- -G. Julia : Merianoi j)hic 
solutions of certain functional rquations.- -Vv. Loth: 
The H>lutt6n of tin* problem of the direction of aero- 
planers and dirigibles in mist or 011 dark nigliis. An 
application of an elect Meal method already suceess- 
fuUyafxplied to slups.- K. Carvallo : Elertroniagnetism 
and the principle of relativity.- ,\l. (>e Broglie; ('o,„ 
ouscular'spcctia and their ut'ihsalion for (he s(u(J\ of 
X-ray siKClra.-- 1.. de Broglie; 'riu< degra.lalion of 
the quanlum in the sueeessivf' transformations of 
high-frequency radiations, (i. Peboul ; A new ladia- 
tion of short wavedengih. In an earlier communicio 
tioft an account was given of some e\|x>rimenis in 
which a fet'bly condiKiing bodv traversed by a cur- 
rent of electricity g.ave radiations mra-king a photo, 
graphic plah'. huilher expeiinients show (hat (he 
ellects are not due to a new ty[K^ of ray, but 10 
ordinary radiations of a wavi'-Iength imeniuaiiate 
cxtienir nlira-violrt and the X-rays 
• Michaud and A. Balloul • TIu- aclio.i of an d.ri.io 

held on an ni^iilaiinji Ikjnid. A discus-don of so 

rP'iulls recfnlly pnl.lislivd l,y M. riondu-t.- -L, ' Bril, 
louiu: iho proiMtlatlon of liglu In a disno, sivc 

nn-dinn,... .A. Percirn.|a,rja, . l h,. s|„.,i,osco|.,r slud^ 
01 n Portuguese meteoiiti' A Perclra-Forjar '|'he 
Vfjcctroscopic Sindy of somn Porlupaics,. tn'nnsion 
minerals.- (,. Petit, |,. M»rch«iid, a„d L. j.iou.trc 
Iho^ genernl l•ITf■<■|s o| hv|)odennic injeclions of 
Uiiirmin.\ upon the' organism. (;. Contrcmniilint 
I he rdfe of_inelioi-adioKr.i|iln in the esiafdislnneni of 
^idoprothetir pnac s in dead hone. If. (irandmiiiidin - 
llie intermedi.ih' iimducls in ihe synthe.sis of alii-aiin' 

1 . Lebenu and M. Picon . 'I he netion of sod. mi. 
monitini on jnndnie. TIv prep.ir.ilion of die hvdrale of 
elr.ahvdrodipyruhl Maivc/in, C. Rivalland, .aml 
U (irandchamp ■ A new prep.n.ation of formald’einde 
hydrosulphiie and an eennonileal tjenerator of hvdro- 
sulphuroiis acid, /me dusi is suspended in fonn.dde- 
hyde so iifion and sidplmr diovide added (hronnl, the 
M.'dis of ,a ( h.imherl.nid I'iIkt. a si,,,,,}/ solution of 
the /me hvdrosniphile foiniald.'htde Is fo,,ned. ■ M,„e. 
amart . Ifie inohcnlnr I, .nispitsido,, .iccompanyinr/ 
he dehydr^at,,,,, of , , , -diphenyl-/ ■ /.dimelhvl-,- 
propnnol. G. Denitfis and R. Tnnrrou ' I'lie inirio 
rhe,uical rc.aelkins of dnieine (eelhoxvphem Inre.a).- ’ 
A.^ SCBUep; Cunte, a new i.idio-nelive ininer.il. This 
mineral was fot,nd with ehalrollie I,, (he [), Inian 
ConRo. An.-dvsis i„-,,ved li lo he a le.id n,.-in.-,ie of 
the eonipo,s,|,on /PI,(),5G0„^rr,0. Ii i, very radio- 
tict.ve, and the name ■‘enrlle - is proposed ' f./r the 
mineral. -P. Rum*: Th,. Ilneial termers of Kiss 
Sebou, .and' Onert-ln, (Mu,o,eo) .. R. de Marlontie • 
Ihe platfonris of erosion of the Hih,ir Mountains 
Rnnmnia.-MI)e Ah R. de Black : R.-searehes on Ihe 
Mmdelian epievc o m Ihe hiRh v.tllev of Ce.e .an, I 
the plafenu of Tacn|x*Ile.p,irre? ('('an(al).- H. Fbl^ 
The periodicity of the inieroscismic ragitatibn I( is 
known that seismographs reord an almost uninter- 
rupted movement of tlie earth’s surface, consisting of 
a .succession of waves of a perisod between 4 and 
« se<^nds and yery variahle amplitude. A rapid 
^amipatiOJi of the records of the Parc .Sninf-Maur 
Observatory has been m.ade hy giving a figure to each 
hour’^of the df?v. indicating by e.stimation the degree 
of agitatiofl^ scale .adopted was arbitrary, calling 
cralni 0, verj^ agitated 4, 3 nalogou,<i to the old efassi- 
fication of by imag:nitqde«. Takit?g a period of 
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ten vears a regular periodicity is ^ihown, with a clear 
minimum in July and a maximum, not so clenr, in 
January or February. I'here is also a ithUrnal and .'t 
scmi-diurn^^l variation. — J. Vallot ; The mcasurcrtient 
of the infiuence ol hvat and light on the activity oT 
I eduction by animal tissuts and .applications (o helii>- 
ttHM.ijn'. 'I'he experiments show that the therapeutic 
action of solar radiation is evpl.ained by the strong, 
incre.ase (vf .irtivity of reduction by the tissues w'htch it 
(Musc". P. Courniont, A. Uochalx, and F. f.aupUi ; 
ihe tate and ilivtlun of disappearatic<’ of organic 
lualter in (lie course of tiu' puiifuatkui oi sewage Iw 
tile metluxl of .ictiv.ited sludge. - R. Sflzerac and L. 
Levaditi ; Ihe .iction of (aal.iin hisiuuth deriv.atives 
•XI svpliilis'. Purilua clinic.il results Iiave confirmed 
ihe remat k.d)Ie nelivily of ]>otassium (ariaiobii^muthate 
in syphilis, .md experiments w^ilh otlur liismuth salts 
are now r»‘eor(i(‘d, ineluding .munoniaeal eilrate of 
bismuth, bismuth laet.ile, bismuth sidi-g.ilUlte, and 
bismuth owitvdogallale. Ml the bisimith preparations 
ar<‘ active .ag.iinst s\j>liilis, but v.arv in toxic ppwer 
on (h(' organism 1‘rom the point of view of human 
thernpi'utlcs, tlw t.irt.ai ohisrmithale originally tried t.s 
ilic best. 
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brougin hdme to the dweilers in o«r towns is tht* 
deJight and the blessing of a pure atmosphere. 
During the coal ^trike the public Press literally 
reomed with expressions of pleasure and gratification 
ill tlic enjoyment of a cleaner and clearer air. 
l.oiulon enjojed vistas hitheito uiiperccived, and 
.\fanchcster, Leeds, and Shetbeld had the unwonted 
luxury ot an uninterriiptccl view of the heavens and 
the sight of a distant landscape. Thfc man . in the 


' street •naliually asked himself whether, with the 

. F.dU,^rial and PuN,!hing Offius : .uUiciMlod li'tuni of prospeiit), It W.IS a^sol^tcly 

MACMILLAN &■ CO LTD netvssaiy that we should iiweit to the former con- 

ST. MARTIN’S STREET. LONDON, W.C.2. ihiugs. Inteiestcd parties are apt to 

piiach that a snidky atinos[)hcre is an index of the 
rountiy’s uidiistiial acti\ ity. Utuloubtcdiy it ha.s 
bctai so in the past. Jkit the conditions of today 
a If not those <>t e\en a dt>/en yea is ago. Science 
has pointed to much in liie way of amelioration, 
Telephone Number GERRARD 8830 . | nl.v.lutfly no U'.'ison «hy the charm 
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Smoke Abatement.’ 

'■'T^HK tinal icport of J.oid Newton’s ('ommittee 

X on Smoke and Noxious \\i[>ouis Ab.iliaiient, 
appointed ntMily two mmis i)y the Ministei 
of Healtli, makes its appeal. inec ar an op|)oitun(‘ 
time. I'hc conditions allecrine the supply and dis- 
tribution of ctial are giadually bt-eoming niou 
normal, and wc aie ](s)king toiwaid to the time 
when its consumption will inoie ntMily accoid with 
the country’s needs 'I he lecent distuibancc in the 
coal liadc and the absolute iulihty 'd the wastelul 
strike have taught as many lessons which it would 
l)C the height of unwisdom not to lay to heait. We 
have learned, loi e\ain[)le, the imperative necessity 
for more* econoriiy in the < - -nsiimption nf om coal 
There is a wider recognition o{ the fact that oiii 
methods ot using it as iuel are extiavagant and 
wasteful, and that we get no .nlequate letiirn of its 
potential value. W'e Inne ualned that heat and 
pow'er are hound, for at least some \c.ars to come, 
to DXSt us rnoKj than llu \ did iii prc-w.ir yc.iis. 
This question affects (‘V(i)bod\ . it is. m lait, .it the 
root of the count I y’s well bsung and piospeiUy. ^^'e 
ought, tlieieloio, to sec that .dl jiossiljle means 
are taken to ensure tliat in its use we get the value 
of our coal. It is notoiioiis that under our pre.sent 
systems ^ve get only a fraction of that ^luc. It is 
not too much to say that if the country’s fuel were 
treated in accordance with the teaching of science 
its pfesent high pi ice w ould l>e largely, if not 
wholly.y counterbalanced. 

Another lesson which the recent scarcity of coal 

I 43i|t ScMk* knd VoxtoiK Abfcvem«iit. F>t>e^«|>art.. 

(U>n<Ibh : OfBc«, r«ai. ) »«t. y...[ ^ .y , 


and healthful plcasuic ot a clear atmosphere should 
not c'ontinuc to be enjoyed, not only in London, but 
«\cn in the inisiest of our mamitacliu ing lowns> if 
public opinion weie resulutc to seiuie it 

d'he Ri'poii e>( J.oid Ncwlun’s (ommittee, ad- 
iniiabli' as it is in many resiicMs, alloids no fresh 
in fot mat ion to those who have studied this question 
ot Muoke. its ( aiise, and the methods of its abate- 
iiunt. d'he evil has \>cvn with iis since the time of 
IMward L, and has steadily iiiei eased with the 
giowtli of 0111 population and the flevelopment of 
uui nianufactuiing indii.sti les. It has piobably 
alicady passed its worst pliase Kconomic influ- 
tnc<-s aie at w'ork tending tfj miligati^ it. T/Cgisla- 
lion has ina<le, Irmn tiuu' to lime, ieeble attempts 
to lU’a] with llu- niii‘'ani:e, but (lovcinmonts, afraid 
of any intt i fiaiMu (' witti indiistiy, ha\’e been loth 
to .ittack the pioblem in a st.itcsmanlike fashion, 
and imimcipal aiithoiities, with whom the adminis- 
ti.iliou ot tlie law lests, ful leasons which need 
IK it 1)0 paiticuiaily spi'cilu d, ha\e been even more 
M Inctant to ta)cc action 'Die I'onsequcnce is that 
> Lneland has the smokie^t and smuttiest atmosphere, 
taking it as a whole, o( any (onnlry in the world. 
'I’he condition of many of the smokedxig rimed towns 
in the manufacturing districts of Lancashire, York- 
shire, and Stafl'ordshire is a disgrace to a civilised 
eommunity. 

The Committee frames a strong indictment 
against local authorities throughout the country who 
i have failed to do their duty. In its opinion the 
provisions of the exi.sting law arc sti^ng enough to 
combat the evil if they were only enforced. It must 
be said^ hpwevgr, in bare justice to these authoiities, 

, that certain of these provisions make if very difficult 
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to secure of, Xh^ittdictV 

able offence consist^ in the enjisMon of Uatk smoke. : 
'['wo policemen acting, on i:>ehalj[. 6£ the prosecution 
— that is, the sanitary, authority— may s>vear that 
in their opinion the smoke was black ; three civilians, 
on Ix^half of the defence, will sweai that in their 
judgment it was grey. Again, if the offender can 
satisfy the l^ench tliat lie has employed the best 
practicable means, consistently with carrying on Ins 
industry, to abate it, h( t\eul|>ated. It is ine\it^ 
abl%th4t there should be a lonllKt <>1 testimony as 
to Wnaib * 1 ^ ^ueh cii('umslan( e^, aie “ the l)est [irae 
ticaBlo means.’* It is equ.dly inevitable also that 
magistrates, l 0 ( al j b. 's bji the most part and swavtd 
by local influences, sh mid be slow' to convict. 'I'he 
sanitary authority finds itself {lowcrlcss, and further 
action is estopped, 'f'he (.'ommittee is fully alive 
to tlvisC difficulties and blames the central authority. 

“The chief factor,” it says, in the failure to 
deal with the smoke evil has liten the inaction of 
the central authoiity. No Gov eminent has, for 
many years, taken any action with the exception of 
appointin|f committees, whosi* labours have led to 
little oH no result. .Smoke and pir pollution are, in 
our opinion, a national (juestiim, and we consider 
that it is u.sele.ss to expect that it will be adrxjualely 
dealt with by local authorities unless they are 
subject, when necessary, to the stimulus of Govern- 
ment. It is for this reason that we recommend 
that defaulting authorities should he compelled to 
act by the Minister of Health.” 


of. 

fti)rthet action with regard to 
abatement. There is, howevc#^no real r«asdK;>?id^ 
Ministry of Health should decline to act at otKje; On 
the rcc’omincndations of Lord Newton's Comjq^ittee. 
The amending legislation re(imred would be 
paratively slight, amii its passage through ‘parlia- 
ment, in view of what the Committee recognisfes'^s 
the strong body of educated opinion 
tremely dissatisfied with present condition^,’- $hOUld 
offer no insupeiable dilTiculties. v 

1 The’ recommendations are, divided und^r?;^ 
heads: (i) with regard to industrial 
(2) w'ith regard to domestic smoke. As regards 
iiuKhstrial smoke, the obligation to use “ the.^be.si 
practicable means ” to al)ate it mu.st still devolve 
upon the occupiers of any business premise6,r tho 
onus of proof that such means are the best, prac- 
ticable to rest upon the mamifactuier. The duty of 
enforcing the law should lie transferred from the 
local sanitary authorities to the county authorities 
-o r to Councils of counties and county liorougbs. 
'I’he Ministei of Health should appoint competent 
officers to a<1vise and assist local authorities' And, 
rnanufactiiiei s w’ith regard to difficult .smoke prob- 
lems, these uffic('is to leport annually on the steps 
taken and the progiess made m the suppression of 
avoidable smoke. 'This ic(’ommendation is obviously 
based ii[)on the Cummitti'c’s knowledge of the OJ>erA- 
tion of the Alkali, etc., Wiuk.^ Regulation ' Act, 


The prev.ilencc of smoke pollution in this country whuii has a<]mitlcdly worked bu(,cessfully and with' 
is mainly due to the indiscriminate and wasteful usi* great friction 01 hrndraiw'e to the industries con- 


of r^w coal for all ])urposcs, whetlier industrial or cerned. I.astly, as regards industrial smoke ^hc 
dome^ic. .Such is the finding of the (^ommittee. (>)mmittee recommends that thr law should enable! 


This is alreaviy acknowdedged l)y everyone who h.as 
devoted any attention, to the <juest!r>n of smoke 
abatetnent. The pn)hl(*m of so treating coal as to 
render ^jts comhiistion piadicallv smokeless is at 
present the mam effort of the b'uel Research Board 
acting under the direr tion of the Department of 
Scientific and Tndustrial Research. ,As an economic 


mu('h larger fines to he imposed than at present. 

r(‘nct' has shown that “ the lines at* present 
influ'ted aie too trivial to be an effective deterrent 
manufaclui'ci s in rn.my instanees jireferring tO pay 
the fine rather than tak(' tire ner'Cssarv steps |o abate 
the nuisance.” ^ 

I As regards domestic smoke the Committee recotn.^ 


que.stion the problem admittcdlv has its c(»mplc\itios. v mends that the Central Housing Authority should, 
There is no diffir ulty in coking or semi-coking coal at their discretion, decline to sanction any housing 

so that it shall burn with a smokeless flame, at a scheme unless specific pi ovision is m.nde in the, plans 

price, depending upon the value of -that is, the for the adoption of smokeless methods of heAtingv; 

m,\rk^tfor— the by-prodiK ts of the coking. Hitherto an<l that local authorities should make by-laws re-” 

the efforts to introduce such smokeless fuel have not quiring the q:>rov ision of smokeless heating’ 

l>cen* economical ly sound, or at least h.ave failed in monts in ne<\' buildings, such as hotels, club$, offices, G; 

view of present conditi<Mis. Whether the efforts of and the like. It furthei recommends that, Goyernmlei^t 

the Fuel Research Board will solve the problem should encourage the co-ordination and, exfensjpn. of , 

remains to beseem It cannot be doubted that the research into domestic heating 

Board's.cxperimeHtal investigations will afford valu-, every encouragemetit and facility should^.^ 

able data towards its solution. Such investigations / '^as electricity, 
require time> and it is ndt improbable that*'GoYerhv,i bhe>t|fen fjfii 
Ni;). 2722, VOU T^' 
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<#or'gas md eleOrldi^ : 
' shpuid Wdi scontmued . 

* th^ Co^ rccochmendations are/ 

lf'lnl^t‘be confessed, rather in the nature of counsels 
of Jwecitlon^ but the Report is, on the j\hoie, a 
'i:^lljll^7hke document, and 4 hc rominit tee's [)ro 
it says, prosaic hut practical/’ 
l^eport is unanimous an<I rorumondahly short 
pbint. As the latest noni on the im- 
^prrjti^y, 'question with wliich it deals, it is well 
the attention and consi<ieratiori of all 
in the pressin^^ prohlem of smoke abate- 


Christian Theism. 

Stuiiis in Christian Philosophy, hoiti^ the Hovlr 
Lectures^ 1920. Hy ihc Ke\. IVof. \V. I\. 
‘Matthews. Pp. xiv-fa^i. (London : Macmillan 
; and Co., Ltd,, 1921.) u.s. net, 

T his book may he eomim'nded to (he notie<* 
cof such as wish to know what can be said 
l>y^' a-' theologian possi-ssing the broad outlook of 
• fho philosopher, and equipped witl'i a knowledge 
of recent philosophical literature, as to the iulel- 
Ifcctlial claims of Christian theism; it represents 
a good type of the kind of just itieat Ion of (heist ie 
belief with which a Christian would desire 
thoughtful inquirers to lx* acquaint('d. It do(‘s 
hot profess to break new ground, and, save jor 
leflections on minor points, it does not offer 
critical or couslructivc contributions such as have 
pot hi essence been made before ; but it is char- 
acterised by ability in a degree siiHicicmt to en- 
‘gehdet curiosity as to its possible sequels, at which 
itst', , author hints. If, in a later \oliime, tlie 
auth|>r intends to deal with the ('hrislcdo^ical 
, |)rpbleui' on lines suggested bv lus remark 
(p.- , §4) that Christian theoIo^\ ’ lias often 
treated the relation of Jesus to the P.ithcr 
as j a puzzle in ontology rather than a 
moral ^ fact,’* his future readers will he interested 
fOl$€|^how he will avoid the ontological issue, and 
in emphasising the moral aspect of the rela- 
'‘diota in question, he will evade diflicultlcs In con- 
with theodicy. Another obiter dictum 
64) concerning the reconcilability oj the trithe- 
modalistic orunitarlan interpretations 
doctrine of the Trinity arouses a similar curi- 
it the author’s hope of effecting such a ' 
based on his objection (p. 226) to 
’’ 'bciw een adjectival and substantival 

Misleading/ ,;dne£^Jt ■’ my ' ,.b<; ; ^ 




the, apply 

tpjthc re^l without \ 4 ^kh \vo^ 

fecome im^^^ibje, but Only to a p^ive |^4 
representation or oblitcfatfon of it / . v , 

Hut, to speak of the present work itst^lf,' 
Icelurcs deal with such subjects as the Cb^Stiun 
\ie\v of the world, ethical theism, th<? moral gfgU- 
meut, and (he ideas of personality and Ureatlddfi 
and llieir main purpose is to show that among jflKi 
vaiious forllu oming endeavours of philoiJOphy’ to 
explain or interpret the world and man, Chri^tiun 
theism is not only a “live option,” but Ls it!” 
telleetually the most satisfactory the best 
live hytxUhesjs. W ith this main position, and with 
the eoixdusions of all (save one] of the authdi‘,J {5 
lecJures, I am in too ( lose agi cement, in fhc malfi, 
to he a useful tritii'; but, inasmuch as cxjprcssion 
of eriti('isin or of differeiKc of opinion is whnt a 
writer chiefly hopes for from a r^viewerj >J*,“y«ay 
tile less reluctantly ('online myself, in tliil’' fC^; 
maindcr of this noti(‘o, to tlte chapter on the rubral 
argnnxMil for theism, ' ^ 

This chapter, the most brightly written in 
bright and lucid volume, is to me uncOtiVinCidg^ 
Fully t(> explain why would invoU'^e a general dis- 
cussion of the whole theory of value; consequently 
I must risk being but irnperleiilv InleUlgible to 
my readers until they also have become readers'’' 
of Mr. Matthews’s ])Ook in taking for con.sidcr^'* 
tion here a few of his rontimtions as they stahfb > 
and in is(»lation from the general theory which 
they presuppose. ' 

hirst, though one in.»\ aj^rce with hi.s' proof 
that nalnralisii(' ethic is alisurd, and that the 
authority of mor.il judgments ('an not be explained 
in terms of their svir\ ival-value, or as a mHtt(?r pi'' 
man’s r(‘latiun to his ph>sieal (mvironrrtnt/ C^e 
mav dispute that theism is tlicn directly ^hrh^ 
upon us as the only alternative. Man’s enyirbJa^- 
ment includes luiinanitv, and th(' captrCity' top 
thought which may be a result of adaptation', to 
environment, otxe a((|uired, can thenceforward^ 
lx- applied to matters of llie non-utilitari^,n' klffd, 
'Man’s morality, the ( xpositi()n of whjeh' is but 
theoretic judgments im farts pertaining tb , the 
practical or (;(mat)\(‘ side of human experience, 
thus ( alls no rnor(‘ lor tlx* direct invocatVon of a 
♦ 7 >eM.v e.v machina, or <T a Pof;os endt(itheioSi, {h’Ai\ 
d()(‘s man’s mathematical science, ^ he .sante 
applies to man’s moral progress. Pluralism, 
which Mr. Matthew's here rules out, as it 

me, for an irrelevant re«uson, may hardly 
account for .such rnoral harmony as^Vc find, and 
may promise no ultimate „ ac hievement of the 
/ highc|$t good,; but that it is Irreconcilable with 
rvltj bave concerning; moral 
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ideals is no more obii6a^ its irt^ccotKiUa- 

bility with tjic exi^tehoo of pore^ mathematics. 

Secoftdly, one may dispute the limitation; which 
Mr. Matthews would thrust upon us, to a choire 
between , mere individual tasle-preferenccs, on 
one hand, and absolute moral standards indepen- 
dent of all human minds, on the other. The ob- 
jectivity of moral judgrnents, like the objCLlivil} 
of physical objects and their relations, ma\ mean 
simply their commonness ” or universality, and 
this is not to be assumed uk-ntical with their 
existence per sc; iIk* over individual is not ncces- 
s;ir% the over-social or the absolute, and, there- 
fore* does not clireelly implv the theistic postu- 
lilite. To show tliat morality is indepemdent of the 
iDW’Cr or the sub-personal prelerenca s of the in- 
dividual is not to show that it is ind(‘pendent ol 
the ^socially developed ('onatne experii tu e of tlie 
race.f Universal ex[)crienec is but an elaboration 
of the individual I'xpeneiue uhieh it pr(‘snppf)s(‘s, 
whether on the ethical or the scientific side. 

ITirdly, it would save contusion if, instead ol 
speaking; of tlu^ ‘‘existence” id moral ideals, 
which sa\ours of the onKdoqi^al falla('\, wr sjioki 
of their validity. Ideals “exist” onlv as ideas m 
minds^ — as Mr. Matthews in one [)l.i( .idmits, 

■ And absolute norms, perfec t ideals, like all liniit- 
ing-conocpls, v'lu'flu'r in inath(‘mati< s or in 
ethic.S, have, in so far as tlieir existencr is ron- 
eerned, precisely the same onioloui<al status as 
relative norms. There Si'cms to be no more ncaal 
to invoke a ihcistic origin lor them than fm the 
other kind. 

Fourtlily, thou;4^h tluc concept of moral pro- 
gress may presupjX)S(: a coikcj)! ol an end, .md 
the? concept ol a moral end or a higlicsi j^ood mav 
presuppose tlie concc'pt ol its attainability, it docs 
not frdltnv tliat actual jiro^^rc'ss mav not bc‘ (‘ffecttal 
by humanity’s possession ot .m idea of a reki- 
tively better Staley or without am s.nigfuiiie hopt' 
that mankind \\'ill cwa- mdiieve a [lerfect moral 
condition. Hence tin* arg-ument that the f(ut of 
moral prOg;rcss in the race implies (lie truth of J 
theism (wliich resembles in form the Kantian 
argument for human immortali(\ ), like all direct 
arguments from morality to theism, seems to 
to inyolvc a fallacy. I'hcism is rather to i)t‘ pre- 
sented as the best interpretation of our knowledge 
and experience as a whole, and its strength lies 
in its cujnulativcness ; but morality alone cannot 
conclusively justify the belief. 

Lastly^, the author’s moral argument, as a 
whole, seems to mo to be vitiated by his appar- 
ently rmconscious use of the ambiguon.s w^ord 
“ rationality in three different senses, c The 
ratlonalitys--a$ of the W 


wc hhvc knowledge/ forn 

the major premisS; ia ad ai^:6fbent td 
human needs or aspiraFtoaS, the V in- 

telligibility ” of the w6rld by our analytic uiider- 
btanding, I say “partial,” because Wbofly ajmen- 
able to such understanding, and tO the, dedijetivc- 
ness at which theoretical science alms, thO\W^ld 
(in spile ol Mr. Matthews’s apparent b^tef or 
hop(‘ to the contrary) certainly is not. Thet^ is the 
essentially al(»^ica! element of brute Tact, 0 of 'sen- 
sible qualits, 'of physical constants,, ; ^Svhich 
sciciidb, while e\cr disregarding it in her 
for detliu'tivencss and for identity, iniplicilly re- 
cognises in her empirical procedure. In one ^two 
passages (c.g. p. 154) Mr. Matthews expfifiitly 
uses “rational” in this sense of “ intelligifeje.” 
lint this sense is quite distinct from, and> it by 
no means implies,* eitluT the second meaning (that 
which is generally befoie the writer’s mind in this 
cliaptcr) of "teleologically ordered,” or the third 
{wh.ch IS alw.iNs in the background of Ins thought, 
and peeps out, e.g. on p. 117), in W'hich 
“latiooal” bci omes s)n()n)nious with “reason- 
able,” or witli “ satisfying” man’s hopes or aspira 
lions. In ( onscfjuence of a surrepUfious Intel 
change ol ihcsi^ diverse' meanings ol “rationality/' 
Mr Matthews’s argument mav apjiear plausible 
but in siru'l logii it only ('slablishes the lauto- 
l()g\ tint if the world he Ii'Um )logi(:ally Ordered, 
(Ih'imii is true. V R I'tA'N.-XNT. 


Domestic Heating and Waste of Coal 
and Health. 

Dinncstn I'licl ('onsuDiplton. l>y A. H. Harker, 

( llie (.'hadwi()c Library.) Tp. x -i i ' (Lon- 
don: Constable .ind C'o., Ltd., 19JO.) 14.^. met. 

\ hi ol th(‘ must important domestic ques- 
tions whitJi fates tlie (iovernment the 
<'oiiscr\ alion of ('oal, and at thi' same 'time of 
health, by the cleansing of the skies and cities 
Irom soot.* .\ nation of sun wmrS^ppers 
would nut have foiilc-d its dwellings as the \vor- 
ship[)cTs of Mammon in our yities have dpne* The 
waste of co.d hitherto has been colossal. Prof. 
\V. ,\. Bone estimated that no h'ss than 95 per 
cent, of the diermal energy of coal is wasted 
in p()\\er production, and Mr. A. H. Barker, In 
his Chadwick lectures on “Domestic Fuel Con-, 
sumption/’^pow published in book form, estim^es' 
that of the fuel used for domestic service, erf e the 
yearly value of 50,000,000/., at least threerq'q^rlfet'S 
is wasted, partly through ignoranctl a'ntf 
ness, and partly through defects ih' die deijlipi/of . 
the plant employed. A person sting 

water and f^qd can see these 
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' ^roTidln^ client 

Jferijr-Jbwilt stove$>' 
View tc> cheapness of 
3 Uperfii(ial appearance, impels 
offcjadters and sufferers through 
nd ^ thdr own, while the rich ^man can 
vaffo^Ct:^ 4 >«y, and has space to fix, economical 
He also, as Mr. Barker says, has the 
or can purchase it, to use these pro- 
prevent the even greater waste of fiiel 
wjWi^^ifesuIts from the careless or ignorant use 
Ojt fittings. Thus the nation’s wealth of coal, 
should be conserved or used for export and 
is w'asted, and the sky is fouled with 
'sntlidlt^ yties and persons are made unclean, build* 
ing^ corroded, decorations, furniture, and clothing 
a vast amount of human energy wasted in 
cleaning, painting, etc., the transit of goods and 
peb'ple is impeded by fog, with consequent very 
great economic loss, energy wasted in needless 
artificial illumination, vegetation stunted or 
destroyed, and people in cities are thus 
deprived of green food, salads, etc., which 
might be grown In back gardens and allot- 
raentSr— fo(|Kls, by the wa) , which are the 
great natural store of the essential growth 
and health, principles : the vitamins. Owing to 
the smoko pall, people arc impelled also by the 
gloom of their surroundings from outdoor exer- 
cise to indcx)r pursuits, w'ith consequent deteriora- 
tion of health and stamina. A life spent in stag- 
nant air within doors, with its low cooling and 
evaporative power, depresses the body heat pro- 
duction, lessens appetite, makes the breathing 
enfeebles the circulation, leads to de- 
rangements of the bowels and constipation, to loss 
of muscular tone and vigour, and makes pale, 
weekly, and unhappy citizens. 

The,, reviewer is writing these sentences in 
Novetpber at Montana-sur-Sierre in Switzerland at 
an laltitude of 5000 ft, where the sun is shining 
some .bright hours a day, although it is freezing in 
the shade, and the air is almost calm and very 
dry. WMe the surface temperature of his coat is, 
ia the ^n, 40-50^^ C., the cooling and evaporative 
of>t|je air exerted on the skin is high; so, 
too, the respiratory membrane. On the surface 
6f thp/dry Iqita-thermomcter at body temperature 
the\COpUng ^wer averages 15-20 mlllicalories per 
sq. per sec., while the evaporative pow'er, 
moh^id|ed th(& difference between the dry and 
averages about 20 milli- 
^ sec, ; surface tern- 
dxppsed, to such' ^ 


e . Splinted and nodt, on tfiWr beds, and, 
d by sun and cohl, dry do wonderfully 
weli Their body heat production k sent up some 
100 per* cent ^a^ve that of childm;dpt^ and 
resting in a chamber. On the other hand the 
cooling power in ordinary' rooms and workshops in 
England, called fresh, is 5--6, as measured by the 
dry kata-themioincter, the evaporative, power 
iO“i2, and the check temperature about C. 
There is in such rooms, heated by hot water or 
steam coil, no source of radiant energy to warm 
the surface of the clothes as the sUn at Montana 
warms these to 40-50® C, ; it is the sun which 
makes comfortable the high cooling and stimulat- 
ing power of the Alpine air. 

Children become consumptive and rickety in 
tenement dw'ellings through the want of vitamins 
and other essential food principles and the? con- 
finement which depresses their metabolism. They 
are then sent to be cured at expensive sanatoria 
by open-air treatment and good food. How waste- 
ful it is for a Government to let them become 
diseased, how absurd to educate the still healthy 
young in confined school-rooms, when open-air 
treatment is proved to restore the unhealthy to 
good health. By coal conservation and the use 
of smokcle.ss fuel, gas, etc., not only can the 
skies be cleaned and our proper share of sunshine 
obtained, but green foods can be grown and eaten 
and open-air exercise taken by many more than 
at present. Such a reform, together with the 
extension of smokeless factory garden cities, are 
the great aims of preventive medicine; such 
measures, together with wise control of breeding, 
may prevent, or at any rate delay, the nation be- 
coming worn out as past empires, as epmmuni- 
ties of ants in ant-hills, become worn Out by over- 
crowding. 

Mr. Barker’s book will be of use to all those 
who wish to choose heating and lighting' appli- 
ances and run these with et'onomy. He points out 
that to use el,ectricity generated from coal for 
cheating and cooking is unjustifiable Vvhen the 
saving of money and fuel arc paramount con- 
siderations, for only some S per cent, of the 
thermal energy of the coal is converted irvto Clec- 
trici^ at the power stations, ^and the rest is 
wasted. Electricity generated froitv* water-pow'er 
otherwise running to waste is, oil the ptheV hand, 
the most convenient and economical source of 
heat. ^ 

“ Hot water can be s^^pplicd by burning .solid 
fudt*' in a suitable apparatus very , economic- 
ally;.V Ope tQ» of foc used in ah ordhiary range 
! hptVateras 20,000 cubic feet 

w boiler at about two- 
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thirds of the cijHiit/*. 1^0 tii 
time, evaiUbJ^ 
tages when, ^ 


!,■<!(, ■at‘-i'ti»|*s»i5i»;J 
is'.bas/to^Viijy^tlr 
•/oft1to«f.’j««'ti!if.*4tfef 



rtoppiy 
coated pfpes and tanks. 



h''our-fifths of 


used may be iaved by the Use of good non*con- 
dviotorSi^^' The xx>st of continuous warming by 
coal as ag?i!nst ‘gas fires is abdut one-third or 
one -quarter, but gas is far the more convenient 
and cgoncwnScal vvhen a living-room is only occa- 
sionally 5jnd required to be ready for occupa- 
tion in. a short time moreover, the use 6f gas 
fires U*r other smokeless fuel conserves coal and 
cleat^ the. skies. In the matter of lighting, Mr. 
Barker pptnts out the economy of using for pas- 
sage* dr as a night-light a lamp of higher voltage 
than that in the mains. “ The use of a 200 volt 
lamp on* a 50 volt circuit would give a night-light 
probjfbly at about one-twentietli the cost of a 
parafhn-wax night-light.’' 

Such quotations suffice to show the practical 
suggestions put in simple and clear language, of 
which the book is full. In dealing with ventila- 
tion and heating in connection w'ith comfort and 
health-7“that Is, with physiologi'^al principles — the 
author evokes, as so many do, some mysterious 
influence in addition to the physical qualities of 
the air. Without adducing a partii'lc ol evidence, 
he writes of “something probably in the nature 
of ionisation or deionisation or variation of poten- 
tial.** He considers the view that sensations of 
stufbness are dependent on temperature and 
humidity (movement must be added) as “ totally 
in^deqpate.*’ Well, let him compare the physical 
conditjions of Montana out of doors with those in 
the rOohit in London best ventilated und w^armed 
by hi^ ov n methods. L. H. 


M^allurgical Principles and Processes. 

(1) Th$ Physical Chemistry of the Metals, By 
Prof. R. Schenck. Translated and annotated 
by K. S, bean. Pp. viii4-239. (New York: 
J. Wiley, and Sons, Inc. ; London : Chapman 
and Halli Ltd., 1920.) 22s. od. net. 
fa) Jihctric Furfjuccs in the iron and Steel In- 
duslty* By W, Rodenhauscr, J. Schoenavva, 
and C. H. Vonl Baur. Translated from the 
original by^ the latter, and now completelvcre- 
Third edition,^ revised. Pp. xxi-f46o. 
(New Yprk: J. \Viley and .Sons, Inc.; Lon- 
don Chapman and Hall, Ltd., 1920.) 245. net. 

(1) |^RdF.\'l$CHBNCK^S course of lectures, 
X deliver^ tp alf audlcnc,e of 
men ’ nt ^ 

at once 

melallurgji^' y" 

no; , i? 2 2 /' vot. Vfo&y 


It 

{(J'i’' 

which is available from mctanurgite^%$bi?^^^ 
The subject!^ of The lijcturcs were 
ties of metals; metallic solutions apid 
bides, oxides, sulphides, and mattes 
cesses of oxidation and reduction ; 
reactions ; and the reactions of 
these the subject of the constitution 
of alloys has been treated by many 
text-books of metallography are nuinerp 5 usi\"l^b 
the kindred studies of mattes and slags, 
roasting and smelting reactions, have receiv 4 d''&^\ 
les.s attention. There is, therefore, room fp^^eh^ 
a work, and a translation is to be welcomed. ‘ 

In view of the time that has elapsed tsincil i^ 
delivery of the original lectures, however, 
have lK*en advisable to subject the ‘te 

thorough revision, as many advances h^ve'B^n 
made in the meantime. A few later data,''ii 
been incorporated, but the alterations afp ti 
1 he most intere.sting sections are those conciei^bed 
with matte.s and similar mixtures and^' wHb 'tlie 
blast-furnace rcaclions. These sections wHl Te* 
pay study by physical chemists as well , ■ afe by 
metallurgists on account of the interest preste'nt^d 
Ijy the equilibria involved. It is difficult tobbtjiih 
absolutely satisfactory data, as the reactions 
often slow, especially when solid phases zip, con- 
cerned, and some of the investigations in tbis field 
have had to be repeated with additional pTepiailvi 
tions. The value of the work to the meta^urgt^t 
would have been increased by the inclusioti of a 
section dealing with silicates, on account)^ tfey 
intportance of the slag in most smelting prqfee^sc^; 
The presence ol a liquid mixture of silic^^es,' in 
which metallic oxides can dissolve, is an> 
condition of many operations, both in .fh^ 'ftjtyoixs, 
and the non-ferrous industries, and the 
of the slag in an open-hearth steel furitace'^ripg^' 
the working of the charge, or the r.^atmn^- 
between the compositions of the slfig^ 
matte in copper smelting, for instahcey rtlVpnth ‘ 
examples of equilibria whic][i are ■ aS 
theoretically as they are important in 
The tran^alion is unfortunately 
inaccuracies. Apart from the very 
Irritating misspellings of proper ^ 

of the original is often missed, 
section dealing with the 
[ r^A^isipn ^ this 
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sjsipii 

by , >K^newt plWtoniicro- 
-\}ut a'ltrenccs to 
WUift^ are throlig^hotrt irregular, and 

''“i<^<)^_;, AV 

^^|^;Wn'-kn6\vn treatise on electric steel 
RodenhaUfScr and Sj“j)oenav\a has now 
^/C'tbird edition and has hecn completely 
; by' the 1 authors and the translator, 
^^{hejstress of the war period there was a 
increase in the number of electric fur- 
^ ehiplpyed in the steel industry, but the 
obtained have been varied. Opinions 
In favour of — and others as strongly un- 
tat^^able towards— the electric furnace are held 
^yf^iterent technical experts. The reason for this 
appears to be that in many cases the 
fnrnAbOjhas been improperly handled. A steel 
who is ignorant of electrical engineering, 
'Electrical engineer who has little or no 
with the metallurgy of steel, is un- 
liSely lo obtain success with this method of nianu- 
fn^tlire. Where the right combination of engin- 
eering with metallurgical knowledge and experi' 
ence ,i$ found, the electric turnace gives most 
favourable re. suits. 'I'hc perfect control over the 
conditions which it allows i.s greatly in 
its favour; especially when steels containing costly 
..^Uoy metals arc concerned, and its position in the 
8 %el industry is assured. This is true even of 
where fuel is abundant, but the advan- 
Are still greater in those countries where 
{^wer is available and fuel scarce. This 
importance to the electric blast-furnace, an 
^(ppJji^Oee which can scarcely compete with the 
blast-furnace On its own ground, 
huf ' yyhich may prove the salvation of iron-ore 
pr^^lli^OiiRg ^untries which have no coal. 

present work is written mainly from the 
ppint of view, and is very full in its , 
of the electrical conditions of construc- 
'working. The metallurgical working is 
lightly touched on; in fact, the 
of electric steel making still awaits text- 
^Jir^atiificnt. As might be expected from the 
of the authors, the induc1;lon furnace 
oiai: usual in other 
Object, and the discussion of this 
The Rochling-Rodenhauset^.^ 
1 ii. 20-ton sizekV ,k rimA- ; 


1 . \ fully 







and -pr^ticcn nhd f lirij tfte 

m^t l;(rgely ett^by ed ini^thfs 
briedy discussed, the considerntiohj^ijlte Wee- 
trical conditions and of the tberiHnl bi4lahc<?t«^ V^ry 
thorotigh, and many records 6f actuEt rtlris, art 
included. ICnglish readers will also IbV |gla<J to 
have the detailed account of iron-pre, smelttp^ in 
Sweden and elsewhere, illustrated by ;dia* 
grams and numerical records. . An iWterE^titig 
aeeount of experiments on the- reduction . of orc^ 
(a fiiKj magnetite high in sulphur) by menns of 
sulphuious coke breeze in the‘ ROchfing-Iboden- 
hauser furnace is given, liquid fnotal trbm k, basic 
llessemer converter being used to start th^ Ohargt. 
A good etiiciency w as obtained and abouf half the 
sulphur was chniinaled without (!he use 
Minor criticisms arc, of course, pOsslblOt. but 
metallurgist.s who are considering the advantages 
ol this method of manufacture will liad-The book 
indispensable. Q, if. Desch. ^ 


CJur Bookshelf. 

T/ic Year-Book of ike SciMific and iitarnei 
Societies of Great Britain and Ireland. Coci^pil^d 
from otlicial sources. Ihirty-eighth annual 
Pp. viii-f-366. (London: C. Grithn and 'Co., 
J.td., 1921.) 155. net. 

W ii au‘ glcid to extend a welcurne to tiic neW of 
this iavaluafdc year-Uxik. riic system adopted in 
previous issues of classifying the societies jaqcordmg 
to the subjects with which they are concefn«d is 
adheied to, and a few^ pages are devoted to misceL 
laneous societies particulars of which wbre rd^iv^d 
Ux) late for classillcation, • ^ 

We notirc tiiat, of the twenty-six Research A$^ia- 
tions refened to in Nature of December 4?9i 
which have been appioved by the of 

Scieruitic and Industiial Research, one only-rrAnd 
that, one of, those moic recently constituted'-^ahaely, 
tlw British ( ast lion Kfse.ncli Assr-ciatioh, Epp^vUrs 
to have been included. We have also bc& ^ftblc 
to find any mention of the Association of. ECQilbmic 
Biologists. In spite of these omissioh^,^;t^k'-'.year- 
book is an indispensable adjunct to evEry,,?Bb^Ary, 
society, and similar institution the m^W;s of 
which rcquiie accurate otbeiaUparticukri' of, the 
learned societies of the British Isitsk: ..The pub- 
lishers perform a national servicb! by 'pfovidm^. this 
annual conspectus of scientific ofganisatiohis and 
their work. ' , , , , 

Le ^fouvemertt Biol^ique \k By, (Je6rgc$ 

.^Of^ ?p, r44, (Pmr;k * AftoAhd 1921.) 

{jl'd,' ^ !3^ / ’*' 9 *3, the 
iS»K. j . active 
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centres of bidogical research ia-A^triarH^gitr^, 
Russia, and Germany; hf forth, not ^ly 

an epitome erf the ^rk that was then' in pf< 3 !gr^s 1 
at the several labomtorj^, hut al$o his meditations 
on the effects produced'by political circumstances 
upon the scientific spirit and scientific output of the 
respective nations/ The general tenor of his views, 
which are deserving of most careful attention, may 
be gathered from the following quotations : “ Les 
Allemands avaient voulu organiser une university 
grandiose ^ Strasbourg, mais, malgr^ des installa- 
tions sornptueUses et des credits considerables, la 
vie soientifique ytait loin d’y avoir les mtoes mani- 
festations brillantcs qu’^ Cracovie, oii la domina- 
tion autrichienne ytait moins pesante et oii I’Ame 
nationale pouvait onf orc sVxtcrioriser.” ^‘Les 
rygimes politiques bas^s sur la liberty se sent tou- 
jours montrys favorablcs au dyveloppcment des 
sciences et des arts. Si la discipline renforce I’esprit 
dc logique, elle tue au contraire Tesprit d’inven- 
tion. The book should be studied and digested 
by politicians as well as by men of science, and 
especially by those who are concerned with the 
organisation of education. 

PractiQal Geometry for Builders and Architects. 

J. E. Paynter. {The Directly -useful Tech- 
nical Series.) Pp. xii + 409. (^vondon : Chapman 
and Hail, Ltd., 1921.) 155. net. 

It? compiling this book it has been assumed that 
the student is a practical man with some know- 
ledge of the principles of geometry ; hence 
a good deal of the more elementary work 
has been omitted. Among other subjects 
treated in the early part of the volume there are 
many references to surveying and surveying prob- 
lems. It is almost a cause for regret that much 
of this matter was not also omitted, for many of 
the methods described would never be employed by 
any competent surveyor, and some could not pos- 
sibly be (parried out except on a sheet of drawdng- 
paper. The author, on the other hand, is quite 
at home in describing the applications of geometry 
to problems in building construction, such as the 
timber of roofs, mouldings, etc., and this section 
of the subject, which, indeed, occupies the greater 
part of the volume, is excellent, and is treated in 
a clear, straightforward manner, which cannot fail 
to make the principles clear to the student. 

The Electro-Deposition of Copper and its Indus- 
trial Applications. By C. W. Denny. (Pit- 
man’s Technical Primers.) Pp. xii 4- 108. 
(London: Sir Isaac Pitman and Sons, Ltd., 
1921.) 2^. 6d, net. 

In this little manual an outline is given of modern 
practice, in the electro-deposition of copper in its 
industrial applications. These include, besides the 
older process. K»f electrotyping, manufacture of 
copper tubes, etc,, h new method of making 
w’hat is called reiMorcCd copper^ in which is em-. 
bedded a grid or perfor^t^ ptete;of>tecl,^ 
plete automobile radia^re/ driving' bapd$ for 
jectiles, matrices for jgr^pphonjp ’ and / 
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included,... / ' ; ’'"'i 

Tidal Power. By A. M, A. Strube^ , 

Technical Primers.^ Pp] xiiH'ii5f ^ 

Sir Isaac Pitman and Sons, . 

2s. 6d. net. 

The idea of the development of power by 
tlie tides is not nj^w, but interest in the 
been stimulated recently by the enunci^0tt'4L^e 
Severn scheme. The rlfon-technical ireatiyr , Will 
find a number of modern proposals 
this book, together with estimates of costs, work- 
ing expenses, and the probable power wh(ch tpay 
be obtained. Owing to the lack of practicaV ck* 
perience on the large scale, a good deal of the 
matter presented , i.s speculative; indeed, CS the 
author himself states, there is ample scope for the 
display of originality, as this field is pracUtally 
untrodden. He is right in advocating research, 
and we trust that there will be adequate researph 
work done prior to the undertaking of any gigantic 
schemes. 

Mining Physics and Chemistry. By J. / W. 
Whitaker. With an introduction by ProL 
W. H. McMillan. Pp. xii -f 268. (London: 
Edward Arnold and Co., 1921.) gs. net 

Mr, Whitaker’s book Is an introductory account 
of the physics and chemistry affecting riiihing 
students. The standard is not high, but so far. as 
it goes the account is clear and accurat;e. 
attention is directed to such matters as fiaitne and 
oxidation, mine gases (including carbon monoxide 
and its physiological elfects), surface and nvine 
waters, coal, and explosives. Meth(?ds. of 
analysis are also given. The title of Fig^ 25 i$ 
incorrect. 

Organic Analysis, Qualitative and Quan^tative. 
By E. De Barry Bacnett and P. C. L. phornc. 
Pp. xi-i-168. (London: University of J^ondop 
Press, Ltd., 1921.) 75. 6d. ^ 

The methods used in the detection of <4mm6n 
organic substances, and some typical quantitative 
estimations, are described. Methods of detet^nW 
ing molecular weights, and polarimetry, wWA are 
adequately dealt with in books on prattiCai 
physical chemistry’, might have been omittMij The 
authors have produced a very useful coirtpendidm 
for students of chemistry, v" ^ / 

Calculation^ in Organic Chemistry. 

V. K, Bhagwat. Pp. xi-i-138. : 

Govind and Co., 1921.) ^ ^ " ^ ' 

The calculations and examples c®ectfcd bjrl^rpL 
Bhagwat should be very useful .tp 
students, 'as they are of the 
; appear, M degi^ 
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'i^:it0i9i6^ many Strootiires and Habits 

• : Amc^t^d with Courtship. 

r^^ipg'h^bits. in birds and other animals 
which* perhaps have a 
bearing upon the whole theory of 

known, the difficulty of understanding 
h^V/i?c 5 tital sdection could operate in monogamous 
aMMais has, together with other objections, led many 
natut^dists to reject it wholly or almost wholly as a 
factoc in evolution. However, whether we reject it 
or-jac^ there remains a large body of observed facts 
which ia hi oeed of some evolutionary explanation. 
'The arc (i) that elaborate displays and other 

ccroi^tinjos occur in man^ animals in coiuiection with 
matlhg^ and (2) that briUiani colours and special struc- 
tures aryl generally develoixxl in these anh'nals, and 
are chiefly or solely in these displays and 

c^r colonics. 

ph^vftrst and immediate conclusion is that, in view 
of tit0ir, elaborate nattrre and widespread distribution, 
it is impossible to maintain that all these ceremonies 
iWid associated structures are biologically meaning- 
less. . Further, in many species the 'einployment f>f 
such special structures is invariably associated witli 
sexual ceremonies; for example, tlie ruff and ear- 
fufts Ju both sexes of Podiceps cristattis, the cr( sted 
grebe, the elongattxl scapulars of egrets, or the “tail ” 
of the m^tle peacock. In these cases of invariable 
association, then, we can be sure, so far as observa- 
tion alone permits certainty, that both structures and 
ceremonies have a biological significance in cannt>ction 
with healing. We can, with an almost equal approach 
to ^certainly, assign biological significance to such 
colours as are placed so as to bo ospccially 
cont»ptcuou« during sexual ceremonies, c.g. the wing 
cO^rs ^nd marliing^ of (he blackcock and crested 
grebe, the brightly coloured markings on male spiders, 
iho bfjlliance of the heads and necks of male birds 
of • pat:adise, etc. The problem is then to discover 
what' the biological significance behind these colours, 
sitructOrfe^, and ceremonies may be. 

iThat in a large number of instances they cannot 
have af^en through any process of sexual selection 
IS shown by the fact that in many monogamous birds 
there mating ceremonies, often elaborate, \^hich 
occur tniiy ufter pairing-up has taken place for the 
seaitap. Exampks of these are to be seen in the 


Sylviid® i 



■c E. Howard, “The British Warblers,” 
crested grebe (Huxley, Proc. Zool. Soc., 
itly the Fringillidae (E, Howard, “Terri- 
Eifti,” *920), and in divers and egrets 
observations of my own). It is obvious 
sf^l^ction by a* female as 
betJv^h p^entiah mates, czyuiot operate here, 

' * Is ^cmiy^e male and one female involved. 

thrown on the question by the 
In Pycraft’s “Courtship of 
tqi^ythat male newts . 
foohori^ 'before beginning their ■ 


sifted'; 

obsemj 

Auirtij 



to poHorm 'h©!* fwrt thd 

' gewitote^ { if »ev©fal; mal©S; 
spermatophbrds before h'siiirglo T^aks, ydmi. «!I 
pm-fortn their itmtipg antics, there nh ptfelsibl© 

agency through which a male whh‘ 
effective display could succeed in hialiiJt^ ifch© fwdle 
pick up his particular spermatophofe * rath^ l9i«n 
another. . ♦ ; 

'I'his conclusion is full) borne OtU by the (‘KJ^i- 
mental results of Sturtiwant upon the dipterad 
phila (quoted by Morgan, Carnegie Institution Pub- 
Ikation No. 285, 1919, p. Ot). The mal6 of Ji>rbso- 
phila has a mating ceremony in which he vibt^fttes his 
wings in front of the female. Sturtevant {d'fcOWfd th«t 
single males whose wings were cut off w^ouW succeed 
in mating when isolated with single females, but bnty 
after an average time considerably lon^ei" 
required by normal males. But tv^heu aynortnnl niale 
and one deprived of wings Were imprlsfoiled ibj^cther 
in company with a sinf^e female, the witilB^Vtndle 
succeeded in mating almost as often as hijii .hwthnl 
competitor. The so-called “courtship,’’ thodt^ofc,, is 
again a stimulant; once ihe female has b0eft 'i^WUu- 
latcd by the display she is equally ready to mate- With 
any male, whether normal or so mutilated as tp be 
unable to perform the “courtship” action. A* 
Morgan says (toe. cit, p. 61), “This critipAl testl^ts 
the problem in a diff(Tent relation from thht v 4 ij;ch 
D.'trwin’s theory of female choice was 
light on.” • \ . I 

It appears, therefore, that in these 
newts, Drosophila, and the post-mating ccr^tdonles of 
monogamous birds— ‘^exunl selection cunnot opera- 
tive. The effect of the ceremonies in these drwl tpany 
other si>ccir>s is not the selection of one tathcC^an 
another out of several possible mates, but idflTpiy a 
facilitation of the union of the gametes. , . ^ 

Now copulatory organs haNC exactly . this . same' 
function. When internal fertilisation is erhplbj'^,/ 
copulatory organs are in the majority of de- 

veloped. They are an adaptation to a particular 
method of fei tilisation. In precisely slmilJh' fa^ion ^ 
I would say that when organisms possess O' cwiabi 
grade of mental (nervous) development one Orjjiwo 
further adaptations is required to facilitate , l^e uhtpn 
of the gametes. PnthCr, as in mammals, a JtorruOUC 
is periodically pr<xluced which causes th^ f^afe at 
certain times to be ready to take any male, “Wwle at 
others she refuses all males; in this case displays 
ceremonies' will be useless, and fighting between 
■will be the rule. Or else tlie stimulus to lUOtk^ th© 
female ready to t.ake the male must corrui frOtib xyith- > 
out; it must, therefore, affect iHTvObs^ ;sy, 9 tem 

through the sense-organs, and wilf gencfany iilK© the 
•form of a display by the male. ’-r ' 

If the female were at all times ready, tp the 
male, excessive coition would rn'cur, Which ,t;^ould be 
deleterious; thus it is desirable that som^ Vtfhiulufe, 
whether endtx*rine or sensory, intefftal bf 
should be necessary in prder that coitteifi ‘^ay take 
place. ‘ V 

I have so far purposely simplified the tildblem^ by 
dealing only with those species in which It is the 
female who needs stimulation, the male whb Is always 
or usually ready for coition and perform* the special 
ceremony. Th^ reasoning/ will equally 

apply to cases of ^‘reve^*ed sekual, solution, ’^ Ruch 
os tw ^halarope^ where the ftemale is Thoro, brightly 

J .i- 1.-'. 
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1 m>i1 > [)lay «injj{ar l»i the ccn and ap- 

}>.tr<Ma(} both notsd excitation lor t'oitiuu to 

lak/j; phuo'. Mere nluiuai, ifisiead ‘>1 one-sided, 

- •vciration ucciu'S. 

if will be evident that wluaevta inatinj^ displays and 
cvranionios, ?nid tlu* and sliucitiics a.^soriattd 

w ith tltenti, have this [hih Iv '.uimilmvt Inm-iion tli* \ 
L.iunol be supposed to stand in an\ fl.iiion to s< \urd 
selection, but res.aidde (opnlatoi v oi^pari'^ in lx in^ 
sidely subservi<‘‘nL uj etlirieni \ in s<tuiiii^ iinem tlie 
^rlinetcs, (aipulalot} will .11 i>-< onl\ vvlien 

a certain le\'el ol j^infial phvs'tal < nmpleMiv is 
reached; sliiniiiali\ r dis}>!a\s, (Olouis, mid stnatun^ 
only at a lertairi l( v< 1 e>1 smisoiv and ih i vdus (incut ,d j 
coniplexily, 

Tbv probli'in (j( tlu 11 j^ciusis is (hMcton [in tnoic 
difbculr than that of eopnlalni) oipui>, 01, itidiid, <d 
any* <)thc‘r ad.iptivc sii mimes -\\irnli is tmi in sa\ 
that it is easy, but thu at-l.a-t it dots noi diuniud 
sjweird evolutional y aj^cm les. 

When polygamy obl.dris, trm si-xual sclcclinn ma\ , 
of (.ouisix oi'eiir, and fioiii obsii vat ions siuli as (linv, 
of ^’Selous oil the lufl ami bl u la <>< k Csdous, 
b Diof) and toon- 10), do* s defiint'.lv sci ni to 
be opiintlve. 

'ru dinote «liarruUis wlmh ate st(<iml,uilv <(mi- 
cerned with blinking about niatinp 01 iojni]iiI(ni w. 
tnn> use (lie term "epioamit,” fn si u)im d b\ P<Mi]lnn 
Ir is necessary to hav(‘ sut h a term, sun* " s( 1 omlm \ 
sexual” C.innot be applie<l to epi^anm diaiactiis 
occurring in both s(>xes, and rmi be apj^lu d tn mui- 
eiii|;jami< (diafaittr-. su( h as mamma (dtai unrs 

( lltclivt in th<‘ act of (. fipnlation itself (('opnl.it< .1 v 
oi^rins) roint' nndt'r tlx lumd ol " ico ssoi \ s. su.d 
< haracters. ’* Fpidiamii ebarainrs an’ llx-n < iiher 
" acci'.ssory, ” when tlx ) stimulate to eoifxm, c>v 
“seMiallv selected,” when tluv stimulate to the sr lei'- 
tion of mates. In ei rtain casts ihev ma\ he both. 
I'heo- is. however, reason b>i Ixliivine (b;,i the 

^^reai hulk of sexual displavs, with flx ir asso* iaiml 
( ofours and stnx'fuies, ate ;x . * s^oi v « pie im](' * har- 
aeters, and that the pioblem of tlx ir <‘\ olui ionai \ 
(X'ikin is*' I Ix'i ('fore simpliried, 

jm 1 \N S I h \i I \ . 

New (’’ollej^f', Oxtoid, Decemlx'i 7. 


Terrestrial Magnetic Disturbances and Sun-spots. 

KKi'tnkiNo to ballur ('ortie’s I< tli 1 on tins subj( ('t 
(NAl'Dkt, October 27, p. 272), the '^('quence of map- 
ix'tic disturbam es lollowin^ at 27-d,i\ inlerv.als the 
storms of Mav 12-21, 1021, w.is leeorded also at 

Kodaikunal, but those si 01 ms na'Otded in F.ndlaiul as 
'’\er\ ^reat ” on iSeplcanhei 2 and 2-S-2<) were- classed 
Ix'i'O as ” mode-rate ” only d’lx-te were also icioidi^l 
liere "{.ire. it ” slotnis on March ?i-22 .and \prd iH lo, 
whic’h appCMt to belong lo the s.mx' vrqix-m<-, the 
w Iiole interval from M.ucli 22 to Se()teinl)<‘r :•<) givinij; 
a mean period of 272*) days. Assuming tins Uj be 
the svtiodieal period ol tiu‘ sun, llu- ecjuivaU-nt sub le.d 
pc-rkni 1-. 25^2 days, c tosely a^ieelno np 
ton's mean value- of ilx- ruiatiuij for spots. 

(^ur sj-)< 2 rtroholio;.iram rtcoids show ih.u the sj>ot 
disl^ifbanco orif^inated on tJie invisihle hemisphere of 
the Cs'iin Jsl'iOrlly before Mav S, when it first apjKMi'cd 
on the ea«tt limb us a eondensed mass of bright 
calcium florculi. As is usually the case, (be aiea of 
disturbance became extc-ndcd ; in July tlie flocculi 
were more or less scattered, and tlu* last visible 
lemnants of these hre seen in (he photographs of 
August 1 - 8 . 

The magnetic disturbances, seem therefore t 6 havae-, 
both i>receded and fcdlow'oti the' BfK>t disturbance 
NO. 2722, VOL. To8] 


recorded in calcium light, the' lU>cculi lasting ihroug 
three synodic roiarioni.\ and' the magtietic effeci 
through .seven. ; , 

Except during Ma'y, iHerc Avere hb strikin 
manilesiacions ot piuininence 'acthity recorded hei 
IX ai this grou}) ot spots. { >n May y ^ e |jliotOgra^)lu 
on ilx- c ist limb a gtou]) of circulai iiyterkicing archt 
MuJi .Js .11 c uy(.asio.nally seen over newly forme, 
spots, and during the passage of the giOyp aci'OSS th* 
yi-ible lx nusplK-r<- ihcie were; verv brilliant metalb 
!• y. is.ils .md olhci manilestatioiis of eruptive activftt 
lx sides inniumiable ahsoiplion markings; in Ha^Ilgb 
inttrlwnud lluamghout the gu>up. vAli this activit) 
appe.us |I> have suhsuled during the fidlowing month 

Aix)tlxi inoie striking iusl.uxe of the persistence oi 
nmgnelK ctbi'Is l‘>ng alter everv trace ot solar dis- 
luib.uae has dis.q)peaied oct Lined m thc year ryao 
Ilx vtxy gK'at ” storm ol Mar(‘h 22, k)2o, Was assy* 

( laied wiili a yci v large sjxit gn^iq) passing the Central 
meiidtan on tli.u dale, d his group and its a-ssOciated 
lk,x(uli Wire observed duiing five synodic rotatioiis 
fiom (anuaiy i to April i<S, aixi e.u !i iiu-rldtan pas- 
sage w’ is ac( <>iii(>anieyl by a magnetic storm ol 
“gKat,'* ‘‘veiy great,” or ” moder.ati- ’’ intensity, 
riie spot distuil»ance and its surrounding tlocculi com- 
Iib tf'l) sLilisuled during May, y(.l the magnetic disturb- 
aims conlimx (I lo laciir at 27-da\ intervaK for seven 
mote pit lods ; thi; last distui banco to be identified in 
this srqix nc<' was retoided on Nuvemljer 2f as .i 
“uioderiie” storm. Ilx inteival January t to 
Noy.mixi' M, iq2(>, is ^25 days, or tvvi-lve prriotls ol 
*7n.S days. Allowing for the earth’s orbital move- 
nx n( dutmg tins mlfrval tlx- etjuivalent solar period 
IS ?5 22 <la\s, or tini ringion 's lotalmn period for sjiots 
m lalitud*- 10'^ dlie slight dilteierice oi jK'riod com- 
p.ired wiiii that obiauu-Ll from tlx* i()2i series doi-s 
not m.dve tlx- evidi-nre h>r llx-stj seqix nccs Ii'ss Ci>n- 
vincing, m his disc ussioii ol a \eiy latgc* numbor of 
^-iidi s('(|ueix (‘s Mamxha Iris shown that the sidereal 
p( 1 lod (l<ii\('d bom thtxn may vary itnm 25 days to 
JO - d.iys (Mauthlv Noixa's, K.A S , vol, (15, p. .LLi)* 

J. Evi'rtsnp.D. 

]\(>(]aiUan.d, \r)v<‘ml)f-r 28 

Microscope lilumination and Fatigue. 

I HI fuiilxT l( tio' fiom Mr. II. J. Denham in 
Nmikp ol Di'cxmber 15, ]). qijb, does not in any way 
dii'i my' <)pin!<>n (tiat the nx thod of varying the 
uiit risily of illumination in the miu'oscope described 
bv him is not tlx- best or thc most ('Oim-nient at 
pres(‘nt .ivallahle. The use of a monochromalie light- 
tilU-r does not all«'Ct tlx* question, as sucll an aeces- 
scx'v is used «•! not as may appear desiraVde in any 
givsai cli eumst.'nu es At tliis institute several sOurces 
of light art- installed, Ilx- oix- that is 1 egarded as the 
most useful in high-pow'-r vy or k being the mercury 
yajioiir lamp. It is ob\ious. therefore, that if light- 
ah-sotbing screrns of known npacitv arc available, 
ix)llung furilu'i is nc<'(h‘d wlu-llier the light is nmno- 
ihr.imatir or otlmwlsc* As I have already Stated, 
''U< i\ screens as w f- use here alter the intensity, and 
in')! the (Vuirrx ter, of any visible light which they' 
ir-msmU. If Mr. Denham regards the chahge of 
quality of Ins light as art advantage, I do nof think 
th.it ni-any niierosLopists will agree; with him Or adopt 
Ins methods whib* more efficient ones aro at hand. 

As to my e\|K‘rience of thc value of variable illu' 
mination, it is, in my opinion, an es^entj^ feature of 
any gor>d microscopic outfit. In use’ it rs ,sec0nd onlv 
in‘imi>ortance proper the ligld 

and, sUb-slage conden^r.' Apart; fr^lk dte advantng*' 
to the observer Jn Teducipg at dftfen possible 

to use a Iarg<^ of redoing the 



NATURE 


Deckmber 29, 1921] 


$^7 


light intensity^ Many workers resort to the scib-stage 
irisi diaphrafjot for this purpose, with the result that 
definition, aad rejsolution suffer. Where colourless or 
lightly staiitfd preparations are under examination 
ihv' advu,iifiit?e ■ of light regvilation is consicler.'ihla, 
while for dark-gnound illumination it is ahsoluu l\ 
essential for accurate ol>servn(ion. It is posNihh- that 
there would he a limited demand for objectives cor. 
rected for some small region (jMIk- \isil)lr sptetnun. 
but whether the advantages to h* d<rivod are •.ufTieimi 
to induee any ^nanufactuier in this counirv to i.iKo the 
matter up f do not kinnv. | K.’ HMJs\Kn 

National Tustilnte for Medical !\es<Nuch. 

Hampstead, J.ondon, N.W DetcTuher 20. 


, Prismatic Structure in Optical Glass. 

Tne specimens toluinnar siriKtuie iIliistoit»>d in 
the nccompan>ing rep, uductioiiv of plu)n<r.,pi,.^ 
(F*igS«^i »uid 2) wore obtained tiuring the maiuilaeiuM 
of optical crrjwai glass. 

The dimensions of the pn| ue,,- .>|.in. <iian)e(er 
and 24-in. height. After (he hn.rl stirring, dining 
which the temperature fell to ahrmt jooo'-' ( . ih<' 





Fig. 1. 

pul of glass was withdraw 11 fioni the futn.iu- and 
quenched overall ('xleinaiK with tuld w.ihr. lie 
))ot was then tagul.irh cooUd dtaang about < )ghl\ 
hours. h'ractunng rMainud I'adialiv fioni Ihi' 
Centre to th<' sides and li.ise ni the )>ol. W’ilhoni 
further consideration it might be assumed that tie 
eolunmar fraeture eommenred at the ])ot suibm 
which had been sev( rel\ cliillecl, and sjar.id i uli.div 


Kiu 7. 



towards? a cynir.al nodule the diameUr of whicli was 
about 6 in.j 'but such a Conclusion is scaia elv justified. 

It is the central, nodule that is of most interest, as 
it gives a ‘jClue; to the history of the specimen. The 
prisms of; gWss ^fug. i), which .are abo?if 
6 In, long, . tibi'sUOtty at^ the nodule surface, 

which w^s urjjforniy break the nodule was 
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ditliculi it bchavr’d like tr^ughened glass. Hiere e.m 
he little doubt that its surface-layers w.'re held in 
reunpresSion by (he tension of the interior, nnd, ihere- 
fore, any surface or, leks were h<*Id closed, tluH pre- 
venting fracture. As the [>rismatic structure ended 
nbrupiK af the surlace, theic being no Sign ^,uf its 
eontuuiaiion within the nodule, it is rvident thSt the 
•«intue <d the nodule Constituting (he (enuimil joints 
"t the piisms was not of latoi date ih.in (he surfae, 

<>1 (In prisms. 

>h(‘ moiiu nt <.>f sep.iraii<»n of Mhe ncKlule its 
m.iiMi.d w^►uld icMul to nu)V(' low.iids its la'ntre. Its 
"url.K ( would m(>\<’ to a place of snadler aie,a, and, 
bt’iiig ih-nhx i'< Miipi <‘.scd, the loimaiion of noriiuil 
(laciupN would I))' piesenti'd. Hut the m.iterial 
' "i-'l i<> the noduh' wmild wilhdt.iw' tovvaids the 
ouishb. I he sutl.ui' .ulj.ucnl to |he imdule would 
uin\. i(( ,1 posUiuii of guMter area .and would Crack 
g‘»n.ill\ I best' (j.ulcs would instantly spiead 
outw.aids. I h.\l tin- .action s(art<'d from the centre 
and not the (»uisifli' is iiKli* .ati’d iiy the ('lose adhesion 
j ol ihr pi isms at their h.ise, as eomp.utHl with their 
' iiuii'i <n(l> Iiulerd, i( js diOiculi to tr.ie,' aiiv passage 
i ‘d the (i.uUh for os il)(> po, sin face. • 

! Mils sfcjuimr (»f ('Vi'Dis m.iv lluow some light upon 
j du* tiiiK I <'I.iM(ai>h’p af joiiits ,md prism surfaee.s in 
I ii.ilui.il (ulimmir h.isalf dvlcfs 

I I" ' \l>bim tie v|)(.nm. ii whi. h is teptoduced in 
I but ihout iMi' si\il) full SI/,', ns not m> e.m\. In 
I this (,iHC the <him<t<r .md height of tlu’ fll^tla^ ]H>t 
j '.eh 1/ m. It ( not. 0(1, d a sin,,]] , \p<’riment.ll 

{ 'ix’li ',( npiK.il ('I own gl.tss At .I U'mpe, .iturc of 

.ihout I f (li,‘ whi>lc pot ol gl.iss was’ filtinged 

uiU, , olil w.it,i h»i .ihout hve iiiiimles. |t w^a^? thc'n 
<(1,-1, d oguhrlv diiiiiig twelve hours. In the gl.a«s 
it>, ll til, M' w .is no sign ol prism. itie strut lure, whicli 
w.t'. I'Miliind to tin hrMl.t^' h.isc of the pot as illus- 
II i't<l Mesi piohahK ili< whole aeljoii took place 
dm ing ihf d, isiu (ooling, of llw tueil.ay, the boUom 
li'itknis's of whieh w.is onh .ihout i in. 

I fie gi.ms list If within r, shmf (Jist.mce of the 

siiif-tee must luoa h, < n still quite plastic .ifler five 

imimic'.'' (|uem lung Anv tr.'iie ot sfrueture that 
might e\is| in ih,' ini, rimali.)},' chilled laver would 

hi Iu..f in the iiuvii.ihl, sh.ittenng of tho lavei th.at 
usu.dh <»(Cii,s J \Mi s Mh'lk Fhkn’cii. 

Amiicsl.and. ( llasgow . 


The Calendar of Scientific Pioneers. 

Will! this issur of NvitiRK file srric'? of shoft bio- 
gi iphil .d not, s Mil tfie le.iding men of science of the 
p.i'^i, which it 1ms hr, a my [>ii\il, go to contribute 
w,,lv h\ wiek, ( oim-s (o .111 (lid. It h.is, however, 
en ,<>nsi(lc!,(l tliot i( iiM\ hi- of interest to ssuppJc- 
m, lit (h,-S(* not, V 1(\- an,>th,i series refetring t,'> the 
tneat pi(),i<-, rs of industiv, ,aiul (he lulitor has? again 
• ntiiish-d ih, j)ti ji.ii .iii,>n of this new' (Aalendtu’ to me. 

In 1, ringing Ih,' ( ,d<nd.ir of .Si'ienlitic TiohCcjs to 
,1 closr, ] should hk, to ovpiiss my llj.ank.s to Prof. 
I \rthui Ihoinson, Th'of. fr. B. Matthews, and 
■ uhers who kindh scnitinised the list of names to be 
in, ludcd, .and f,> v.uimis con ( spnpdcnts who have 
supplicl iiu- with inform, ilion. My ih.mks me 
I spcciallv due to Mr. K. 1 \ Warner, of the Royal 
N'.iv.al College, D.irtmouth, wdio hai? carefully cheeked 
,dl the notes and hacr .assisted me in other wav.sa 
tinaat e.ire has been taken fo give llic concct dates, 
and where, authorities differ, as they o(ten do, in- 
quiries have been made in order to try (a tr.'jce the 
source of error. In th6 case (>f Joseph Black, for 
instance^ who died on Dcremher 6. 1700, but whose 
d«-.atb is often stated ^o have t.aken pkiee on >^ovem- 
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IxT 10 01 Noveiiiher 26, the error appears to have 
heon due to his a>ntcnijx>raries, John Robison, Adam 
iM-rjiJuson, and Thomas Thomson. .So far as I am 
av\ate al [)resent, tlie oidy corrections neecssarv in 
ilu‘ (calendar refer to Ilcwke, who died March 3, 
1703, according to our j)res'ent rerkoning, and not in 
J7().>, and to .Spallanzani, Kchruary tz, 1790* v'-ho 
hr Id a chair at lhavia, and not Padua. 

I)ev(»njx)rt. tuoAR C. Smiiii. 

The Electric Telegraph. 

is the issue of Naturk •of Novomh^r 17, p. 381, it 
is stated that "in i8di telegraphy, the only practical 
application of elect! icit}, was in private hands. Tlu* 
earliest telegraph was c us led on ll\e Lcaidon and 
North-Western Railway between East on and C'halk 
I'arnt so far back as 1837 bv Co<ike and Wheat- 
stone. . . 

it i'^ strange^ that no nienllun is made of tlie com- 
pletely equipfX'd reciprf'cai working ♦ leetncal tclegtaph 
eight miles long (bulh above and below ground) c-rected 
i)v pj'.ancis Ronalds in Itis g.uden a( I laininei smn h 
in iSj('), .and lulK drsi. tibed b\ him in a' mosi in- 
teresting boolc published in 1823 f" I )es( t ipi ion of an 
Electrical d'eU‘g!,i[)h and cd some oilier b.ba 1 ri<'.d 
App.ar.arus, ” K llunler, 72 St P.ml’s ( 'hui eh\ aid) 

I thought the slorv of his treatment by the 
Admiralty in i8i0, when hi' .asked for insiveition of 
his telegraph witli .a view to its suhstilution in place 
of the scm.aphorc's llitn (and for \eais aflir wards) in 
use hetwcaai London .and Portsmouth, was wt 11 known, 
fle was infoimed ll'at " teh'grap’ns of .anv kind are 
now' W'holiy unnecess .ry, and none but ili.it m use 
will be adopt c'd.” 

Although Ronalds opc-i.ded his t<li'gr.»ph b\ a small 
frictional h.md maihme at iMch emJ, thiie cam Ije 
no doLilit-— I know hc' liad none that even with that 
light charge the c-ight miles ('oukl have hcaai gteallv 
C‘S.fende(l, and bv laigir charges, and, if ncc'essary, 
repeating stations, it (ouKl «-astlv h ive done what he 
claimed for it, and he* is wcdl known to hava* been a 
most cautious, piudent, and .'ir('onij)iished c-lc'ctrieian. 
Had the Adrnir.ilty hstenetl to liim .1 solid baso would 
have been laid for the .adoption of all tin later im- 
provements whicli h.ive Ix-en made*, and eleitric tcdc- 
gi.iphv would h.ivr been in iis(* nianv vc'ars scxwic'r 

d he whole of Ronalds's long lif(‘ showed that his 
ambition was entirely scientific nnd nest commercial; 
he look out no patent foi his tcdegiaph, but tmiU'd 
disappointc'rl, from loirgr.ifibv and denoted himself 
again to otlier siicmlitic piitsuits, in whi<'h be att. lineal 
nuic'h siicctvss, as is well known to sciemtifie men not 
in England alone. He was elected a fellow of the 
Rov'al Society in t 8||, ,ind was knight<'il m 1870, 
three vears liefou* his di'.ith, for his "cmiIv and re- 
markable laliouis in trle;;raphi(. invc'stigations ” 

Both Crxake and Wheatstcnie knew' of his teb'gr.iph, * 
and referrc.‘d to it in their c]iiarrels. 

Ronald*: did not » l.iim to b<- th<‘ Inventor of the 
electric tclc^grapb, the pos>ibilitv of w ht(di h.i<l been 
a matter of liiscussion foi sonn* time by men of 
science, but righllv cl.timerl to liave Ixmmi Hie first man 
to erect and equip an effeiiive workitig telegr.iph 
eight miles long, and rapalile of indefinite extension 
His book shows that ho cIcMrly foresaw the future of 
I'lectric telegraphy.* 

J. C. Cartfr, 

\ Trustee of the Ronalds Library. 

65 Sussex Gardens, W.2. 

The reference in our Note wa.s to the first rofn- 
mrrfial telegraph. The history of the invention of the 
telegraph is well known, but importance must be 
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attached to inventions on th€ lines on whicli it 
developed. A model of the pith-ball telegraph of 
Francis Rtmalds ts in the collection of telegraphic 
appfiratus in the Science Museum, South Kpusington. 
It is interesting to nmi^riber that perbiips the first 
practical suggestion of an electrostatic telegraph was 
givcm in an anonymous letter to the Scots Magazine 
(vol. 16, 73, 1753). It was suggested that as many 

insulated wires should *bc used as there arc letters in 
the alphabet. There is good reason for thinking that 
the letter was vvrittcMi bv Charles Morrison, a surgeon 
.md a native of Greenock. ' 

The Writer of the Note. 


The Hydrogen-ion Concentration of the Soil in Relation 
to Animal Distribution. 

I'liK strilving relationship between the hydrogen-ion 
( oruentr, Hum of the soil and plant distr ihiitidn is 
apparently not wilhour its parallel in animal distribu- 
tion. A numiHT of facts concerning the relationship 
of c»-iiaui bit ms of animal life to plant-hosts have been 
lirouglH togeliier bv Er. Dahl (" Griindlagen einer 
okologisi lien 1 lergeographie, ” Jena, 1921). He slates 
(hat a gre.H many animals are exclusively, or almost 
('xrlusiv(>lv, found on natain jilanis. The a.ssociation 
c>f the silkworm witli the mulberrv tree is known to 
all, nnd it is onlv with dinicully th.it it can be hi ought 
to feed on anv other leaf than that of tlu' niulberrv'. 

Since iliis is so. It follows tfi.it anim.als which in- 
habit 01 f*'cd on f)lanis found in legions of alkaline 
soil must b'' .'d)s<nt, or almost .ibsc nt, from those in 
vvhirh the ‘'<m 1 is .'u ui Conv( rselv, the pai.asiles of 
ai'id-sod lloi.i must b<' absi nt from those large tracts 
W’hete chalk, limeslorn', or cale.ireiMis silt are found. 

'I lie distnlmlion of vvcinns with n'g.inl to tile re- 
action of the ‘'od offirs an interesting lieUl of study. 
The sarno holds true for the distilbution of frish-water 
pbuiktor, Soft W'ltM , siu h as that of Dartmoor, is 
slightlv arid, ''iwing to <‘X(ess of carbon 

dioxide in s<dntion, whireas running water, in legions 
(ontaining tppn ri.ible amounis of t .driuin carbonate 
ill the soil, is close to the biixirbonale cciudibrium 
])oinf. />F18 v 84. 'I'lw'se dirbaences aptxa'ir to have 
consiib r.ihle hiologieal slgnitic.am e, as is easilv appre- 
ei.ited when one recalls (hat it lias been showm bv 
Th-of B Moore that the lelationshij) of .m amplioteiic 
(olloid to its ions dejH'nds u(>on (he ratio of the 
bv'drogiMi and hvdroxvl ions, namelv, uiK’m the square 
of tile li\ drogen-ion concentration. 

It mav i>e afided that m reg.ird to (he influenrc of 
(he hvdfogenoon ronrentration iiixan plant distribution 
the addition.al factors emplinsispd by Mr. N. M. 
Comber (Nmi'RF, Septemlier 20. p. T4b), and Mr. 
E A. Elsber (November 3, p. 306), in rritieism of the 
present writer’s letter on the subjeet (September 15. 
p 8<i), are of undoubted import .ance .and have been 
discussed elsewhere. Thev were omitted from the 
short letter in Nvii'RF to make the main idea clearer. 

Mh R. Ct. Atkins. 

^^ari^e Biologic.al T.abor.atorv, Plvmouth, 

Ltccemher 13. 

Relativity and Materialism. 

Dr. N \\. rvMPRFii in his interesting letter in 
N\irRK of November 24 snvs thnt the belief that 
matter is real is quite unaffected by the principle of 
rel.ativitv, if the word “real ” is used in the common- 
sense way, which is (he only w’ay in w'hidi the notion 
of reality is ever used in physics. He also says that 
the principle of relativity may lead Us to assert that 
some things are real which vve should otherwise have 
asserted to be not real. With these assertions I am 
in cordial agreement. 
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1 dissent complexly, hov\over, from his staienifiits 
that “the criterioji of this coinmon-senso le.ilii) is 
universality of experience,” and that ”thi‘ nu>n^(.K)s'c 
was UJnreal h<*cause if the ho\ were Optaicd nonud) 
wamld exjx^rience it.” 'Ihcre is no siuii ilnng as a 
universal experience, and nobexiy would t\i)criLnie iha 
mongoose, whether ir was hmI or not. •'! he ouiv 
things we exjx’tierice are sensations and ceilani 
processes^ such as judgments and enuniims, whicdi we 
(all mental. Kach sciisaiion oi ia«]i iudL;nKm is 
*it)solutcly pri\are to otie indiNidu.al. Oihei jnople’s 
sensations and judgments lan b** destaabts.! tn him, 
but lie can a})|)reciat<; them onlv thi^iu;h other scris.i- 
lions of hearing and seeing, and t!u‘sf ate just as 
private as the first kind. \iiv sahstaiton aeeount ot 
scientific rnetliod must, tlunloit' test at l)oir(9n on the 
private sensation and the individual jiidgimnl. Ollni 
jx^Ople provide me with additional d it.i. but I m.dce 
my decisions alxjut them rnvsrlf. 

'I'he common-sense (i in i ion of te.alitv, I eontend, 
is that a large number ol liie s(a»>-ations of the 
observer can be described in tetnis*of a small numlxr 
of assumed jvroixrties ot llie oi.jecl by means of 
logically or mathematii alK simple laws It i^ an 
cxi>crimenlal fact that this is possibh* with ripped to 
many objcds. In tact, the sin ntilit notion of lealitv 
is securely based on experu la'e, and e.imua lx, .alteird 
by arty ^trgiimrnt 01 ilieoiv Some ifahst ]))nloso|)l)( i s 
would probably sa\ th.it this (iitenon givs gtomids 
for believing that sometliing i'- "real ” in 1 (hlf< nmt 
Sense from this; but, hlo' I )i ('amphell, I find mvs. If 
puite unable to nndi mt.ind w b.il ])hiloso](h( i do mean 
bv “real.” To me tlm above n ltd ion i-. the didini- 
tion of realitv Tiie tlv on this '^hM t of jsipi r (<it 
the mom(‘ntj is iiniial hiaaii'i' there am no ‘.eidations 
that can b^' cornisriv dt'scribf'd in tdins of n 

I question Mt. Hugh I'lhot's .ism-iIIoh thn 
“ rnnterialisin' liappf'ns to ho tni(\” I d(> not donv it, 
but I deny atisolntely that Mr. IHliot knows it. M«nt,d 
operations m.tv Ik* a fuiK’ion of Tnalorial oiu s, but to 
find tills out It would be necemarv to show bow' all 
mental plunomena can Ite infMied fiom phvsical .md 
chemical hvpoihrsec, ,ind this will nryn 1 m> known 
until psvchojoov is .a comjilete suince M.i1<iiahsm 
will he estahhshf'd, if at all, only at the verv end of 
science .\t j)iosent it is [ane nn t.if>hysiLs 

HaKOI n Jill K'KVs 

St, John’s (h>l]( ge, damhridgr 


In his a,rti(do in N’ah'IU' of 0 < lohcr m. p. IVof. 
Wildon (\arr has maintalmd tlial lln lelnuitv tin 01 v 
has made the ta'aHlv of matter iint( n.ible I, .iter 
writers have denied this, Mav’ T stale ih.' nlation 
of their views? 

Einstein refers the universe to a svsti'in of ax< s 
fixed to an observer, d'lie observer is ,i mind, .md 
hence Prof, (harr regards the material axes as also of 
tlie nature of mind. Thc' opponents of this vims, 
necepting thc axes ns matcnal, regard mind ,is deiivid 
from matter. The four .ixes of Fansiein have no 
physical counterfiarl in matter. Hut the relalivi'-is 
have not envisaged anv i(*alilv for die axes other th m 
a mateiial reality. Tlurein, it secans ic> fne, hes ilie 
w'eakness of the relativist position. 

The four-dimensional univei'sc of I'insiein is a 
hybrid made of mind (the obseiv(*r) and in. tiler (dir 
axes). The material axes arc the measuring rods of 
the observing mind. So long as we ictnin ibis hybrid 
character it is equally easy for oppo.sing sides to claim 
mind or matter as thi* fundamental realitv. The metn- 
phvsical definition of reality is that thc ultiinafc is 
the real — that Is, that the entity from W'hich all other 
eniitiec can he built up is the real. Science is not 
only concerned with the real of common sense, as Dr. 
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Norman C'ampbell seems to ihinic, but is abo ('oncerned 
with tile real of mclaphvsic.s. 1 lie foi mcr may b<' 
n-g.irdcd a luni.'omal scclion (d ‘txalily and the 
iatt(M' as, a vcrtiL.d .sect ion- thc bie.-njih and depth of 
le.illty. 

What the relativists* have to show (o snbstanliaic the 
cl iiin th.u mind is die ullimatc* le.duv i,s how to build 
inadt r fn.nii mind '] lu' ax< s ol reforence, and iu‘t 
nu-folv rhe ougin, h.ive to bo of ihc mind-shin, 
lilt'll dll' urnvi rso would bo [uttciM'd ,is a nnivoise of 
mii)d*sjuil. 1 his is po^sJt)lo i\ K>ui -dimt'nsional gcu- 
U'ativ ol a umvt'isc of mirubstnll has jieldi'd mt.* a. 
l.iw ol gi .iviIaiitMi wliuh lx lilt' .inalogiK' ol N(*\vton's 
luxi l.iw ol m(»hou and .uUom.itu .ilU solvcx di.' 
pioiilom oi u lH)diox. 1 lu' olahoi.Uo trodi o| tlv* 
bnisl. im.m tt nsoi an.d\-ix for i>hi;iimiig tho l.iw of 
giavii.ilioii ix dui to the pulling of die new wine of 
mnul iiilo lie- t»ld boldes ot malt'i lal .ixts. In the 
foiir-dunt nsional universe of min<i-sUilf m.'idrr, sp.'ut , 
and tiiih' find ilieir pi.ue ,is giowihs ftcmi mind. 

S. K v,M \xtri? I V. 

IiinUv t.h 'll< g* . < amlii idge, Htiemhtrti. 

• 

M<< ’ll Id’s ims( oju e))i ion is so fiindamentnl 
th ii I .isk !■' tv( to ( OI r ( ( I it . If lie had done me the 
honmn lo read ollut of mv writings, he wiuild searrelv 
have suspn'ii d me fd a d<siie to h.mish muiginafion 
fiom stieiur It is jiisi hM'.iiise I maiiUam that 
imaginative element gives to siK'uee its highest v.-iluy 
ffni 1 thm]\ It impoikmf to dislmgmxli larrfiillt 
lutwi'ii wh.ii is |.((^ .dill what is im.igin.it iim. 1 d('> 
not '‘rul( om, .IS St r( niifieallv mv did, Piof. Edding- 
ton’s h( ing ti.ivtlling nidi (In' \(‘I(Mit\ of light but 
I s.'iv ih.it llie j)ri (< pi lolls of dill 1 m Dig ale md facts’, 
.is( ei lamahle hv <xp(ima nt, and 1 jMotist ag.iinst rmv 
ex|>osni(>n of lel.itivitv, or of anv odier scientific doc- 
trine, vvhii h (onfiisi's l.iws, teised m.jinlv on facts, 
with tla'ories h is. rl m.iinly upon im.igin;idon 
Ndkmvn K 

The Resonance Theory of Hearing. 

Is It posvihh toi tin' ( n to disl iiigiiisli two rifvtos ol 
(he s.iinr pill h and ot dilhniU qualih sounding cou- 
( III reiU |\ 

Ivvidinilv It is j»ossili|. ( )f .a nnmlM t of oxamples 
dll' following m.iv he die sjnqdest for exfx rinU'tU. 
Ihim anv mdi* with the (M'lh iriiuhing, hut not 
cl( IK la d d he pirhuimi may tlien he.ir llie smooth 
hummed not<‘ and at tin* same lime another rough 
m>l( of the s.nne fiitih produu'd hv the tapfaiig of the 
lowM' locth ag.iinsi die upper U(th. (Slop |]k* ears) 
\o\v im.iglne a tiating of die cominned wave-form (>f 
mv two notes ol th(‘ sairu* frt (.juenev to he submitted 
to the l-’ourler mi ilysis. d he result of the anah sis 
^must always he of the same nature; th'ue U no 
,al(<Tnativ ; " l.i solution est unique”- thf' complex' 
s(hiik1 giving (he periodic cmve will he shown lo he 
made np of ,a smes of [;ure lom-s of (he harmonic 
si'.al.- with fieqnenciis n, 211, etc. If the (nr acts 
as ;i Idnd of “praclKal Fouiier’s du^orem ” it can p( r- 
1 (-ive oidv om fund.mu'ntnl tone. Hut we invaiiahlv 
judge ot the pitch of .a note l.y its fundamental tone. 

I If, then, we hear at the s,am(* time two notes of pitch 
11. (he ear must he able to p(*rceivr, also at the same 
lime, two fundamental tones of frequency n— that is 
to say, it must hr able to perform an anahsi^ which 
is not in accordance with Fourier’s theorem. 

I mentioned this radical objection to the resonant e 
fheorv of hearing in 1016 (“Ouestions of Phon< tic 
Theory, ” p. 100), but no!>0(l\ apj>ea,s have noticed 
it. W, Pi Ri^pn. 

TJniver.sitv College, Gower Street, W.C.r, 

December 13. 
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Next Year’s Total Solar Eclipse (September ar, X5K22), 

]^y William J. S. Lockyer. 


I N SeptfMnber of the romiiiR M.ar tliert^ will be in^ figure, jnd if will he seen that It altords foe 

a very favournbh* total eelipse ot the viin, and rc^gions* (marked uilh circles) well (Jistfibutec 

several expeditions are preparing to piorccd to along it from v\’hl('li' observations could be made 

stations on the narrow track ol ike moon’s On the north-east ('oast ol Africa the eclipse 
shadow. fhis eclipse, is a nuanhn «>l an impor- ofcan^ when tla* snn is near the ii(;rizon, So tfit 

tant family, from the point ot vn u <>1 solai legion is not favouiabic for ohserVational work 

phy.siCh, because oru* of its predrrrs^m s u.is the l’<irther cast, rtie Maidive Islands present a good 

memorable eclipse ol ^ngust iS, iSo.S On tins vtation 1 liere the sun is well up, having an alli- 

oei'asion the astiononh(al (‘(luipnu'nt was enil< lud ludc at et lij)se time of about and the duration 
for the first time hy the use ot the sp( ( ir{;s('ope of the tr)tal phase is 4m. los. The WiBather 

ior such work, and the impoit.ml disc ox erv ol t la- jirosptcts seem to he g(3(Kl. It is probable that 

gaseous nature of the solar prominen* ( ^ during special arrangements would have to be, made to 

that eclipse was the forerunner of ver\ rajiid reach the islands, as there is no sehcdiiled line of 

advances in solar research 'khe tra< k ol the steamets. 1 1 is not yet know n w hich of the islands 
shadow was slightly to the north of the e<3imng will he oi'cupied, but Admiral Sir A. Mostyn 

one* and passed over Nortli-h'ast Afre a. India, khcld points out (Monthly Notices, R.A.wS., 

Java, and North Australia. It was in India that \nk Mi, No. 5) that (are must he taken as regards 

the memorable observations \\(ic made seNstion owing to jiossibk* landing' difficulties 

'khus in the case of the island 
ot Damhidu (lat. 2^^ 5^ ^ N,, 

if charts seem 

to inch( aU' a broad shelf o( 
rca f moie tlian a mile in width, 
extiauling from the island on 
the lagoon side: the presence* 
ol (oial heads separated bv 
de(‘p pools may iheivd'ore bt‘ 
e\pe<(((i. It is \ety probahl(‘ 
that Mr. John INa'i'shed, the 
diria'tor ol tiu' Kodaikanal and 
.Madras ( )bs(‘rv <itoric.s, will pnj- 
( 1(3 tins station, and his 
w 01 Ic will im-liide .speiiroscopic 
ohsci \ al tons on a large scale. 

At ('hiistmas Island, in the- 

til. I.— s(i..|(l(,w tra(.k duiitit; toi.il salii n lip-c "f ptcjiihci ji i )J2 ludiail (Tcall, tlU' Sllll Will !)(' Well 

* up tow. lids the /emth in fact, it 

d'he two immecliale predc'cessors ot the ('(3nung will hr lu-atly noon there and the duration of 
eclipse took pkua' (3n Septembci (), n)04, and lotahfx will he 3m. 40s. '1 his island is not 

August 20, 1S8O. 'i he first of tlu'se w .'is 1 <3nlinrd < \a< llv in the centre of llu' zone ol totality, 
to the PacifK' Ocacan, wlu're no ol3S(-rvali(ms were hut about fifty miles Iroin this centre. The 
made. The s(‘( oiul vommenred in the north of prospci. t ol dv.w weather at this tropical island 
South America; the Ir.u'k iht'ii (aosv,r(l th< .\tlan- is t3nl\ modei.itt^, hut fr<3m expciience al such 
tic Ocean, finallv crossing South 'Atru a, and ter- islands little d(‘[)enbenc(' ( an he laid on average 
minuting 'in Madagascar. Unfa v ourable wcxathei^ < (jnditions ol waaithcr. 

pre\ ented many ohserx .it ions b(‘ing made. J lu' flntish joint k(“rm.'in('nt Committee has 

khc line ot t( 3 t.ilitv ot next xcar’s C(:lij 3 se com- derukd to ( 3 ('(‘n[)y this island. kwo members of 
mcnces on the noith-rast ('uasthif \lii('.i, leaving , th(‘ stall of ( ii ('(‘iiu i( h Observatory, Mr. H. 
it at S(3malilan(l. U then cuts tlirough tiio Sjirm'CT Jones and Mr. P. J. ^felottc, have been 

Maldive Islands, which lie to tln^ south-west of ( h(3>(m to proci'cd tlieri' t(3 obtain the necessary 

Inditt, skills the Past Indies, but passes oxer photog‘rat:ftis 'khi^ spiri.tl object (>f this e«pcdi- 
(.'hnstmas Island, whij'li is situated about 200 lion is t<K make a new determination o( .the devia- 
milcs to the south of tfie sound between Sumatra tion of the light of stars in the gravitational field 

and Java. The line next strikes tlie Australian of the .sun. d’he instrument to be employed is 

continent at a region ('ailed Ninety Mile Beach, | the 13-in. astrograpliic telescope cin' a special 
crosses the continent nearly -centrally, and leaves equatorial mounting. Jt may be Remarked here 
it at the toast of South-East Queensland. It j that usually on such exp«dilioj>s^ telescopes 
ends in the ocean just to the north, of the North I mounted equgitorlally arc .not usccl. The tubes 
Island (af New Zealand. " , j containing the dbjeet glass camera attacH- 

khe line of totality is s(tpwn on the adcompanyX’ : nients are generally mounted horl^pil tally, and the 
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is reflectisdi into them by means of a clock- 
work-driven plane mirror called a “ slderostat 
or ! Unfortunately such mirrors, 

owingr to* changes of temperature, do not remain 

plane/' btit become slightly curved, thus ren- 
dering it very difficult to keep the telescope in 
perfect, focus. Pointing the telescope dlrcrtly at 
the sun and keeping it clo('k-drlvcn on *an cf|Un- 
torially mounted stand eliminates all such dilfi- 
cuiti'es. 

Numer(nis photogr<iplis of the stellar lu ld ni 
which the sun will lie at the time of the eelipsi 
have already been se( urtnl to ron'pare witli thns( 
that will be taken during totality. d'he ex- 
pedition will reside sjx inonlhs in the i'-land pre- 
vious to the eclipse, and will, in addition to oiher 
work, make a romparlson between the pht)t()' 
graphic scales of stellai magnitude in th(‘ north 
and south lu'rnisphercs l^ven if the eelipsi' hi 
not observed ouing to possible, bad weather, sonn* 
very useful worlc will have been aicoinph^hed'* 
d'he Christmas Island PlK»sp 1 iatc Comtianv will 
assist the observers by levelling the site. <-n‘(iitiL: 
the concrete base lor the eciuatorial, and putting 
up the neeessarv huts, thus rendering valu.ible 
assistance in the eause of astionoiny. An 
expedition from Batavia, in j.iva, will aKn 
take up its station on this i'^land. Mr. 

J. (r. \b)ute will l)i‘ the lead(*r, and the p.ulv 
may possiblv' (amp near the fire<auvieh 
observers to take advantage of the availabh- 
local assistani'e. 

d'he ri'gion on ilu* north-west (oast of \us 
tralia, whore the shadow next strikes land, kmown i 
as Ninety Mile Beaeli, is pi'rhaps the most fav(Mir- | 
.ible station fioin the noml ot view of weather | 
This area of the (ontmi'iit is ext I'ssivi'lv drv, and | 
the pcrc'cntago ot tdoudincss small I'he sun's i 
altitude will be nnd the duration of lo1alit> will , 
lie comparalivelv long, namely, 5m. i<Ss , at a i 
post station nanual WMjIal. W’oHal lies about 
200 miles to the south-westward along’ the loasl 
from BriM'ime. Commercial steamers run from 
Perth to Broome, and at the latter place loval 
small schooners or launches (mh be eliarhaed to 
beach near Wollal. Prof, \. I) Boss and Mr 
R. D. Thomson, of tlie Perth Cnivcrsiix, h,i\t‘ 
published (Monlhlv Notlres, R.A S , v ol No p j 
a large amount of useful local information about 
Wollal. (jood water, fml, and unskilled labour 
are available. 

It is definitely known that a j)artv of astrono- 
mers from the lack Observatory in California, 
under the direction of Prof. \V. Wk Campbell, the 
director of the observatory, will lake up their 
station there, and it is hoped that ap Australian 
party will occupy a position on the west coast in 
addition to one or more on the east. The work 
of the American party will probably include in its 
programme the photography of the corona, and 
spectro.scopic investigation of the chromosphere. 
In vSouth-Ea&tern Queensland the shadow passes 
consecutively ov^r CunnamaMa, Goondewindi, 
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Stanthfirpe, and Casino. The first of those lies vvell 
inland to the south of Queensland, about 475 miles 
from the coast, and totality lasts 43s. rhis 
station is mime dllfitailt of access than the other 
three, but lies on the Western Railway of 
Queensland. 

Goondewindi ami Stanthorpig r8o and loo 
miles n speetively from tlic coast, lie just to the 
north-west of the New pngland range, and the 
lailway is also available. C'asino, to the north- 
e.ist ol the lange, and onlv tliirty mikes Irom the 
MMsi, is on the r.iilwav, and therefore (juite casv 
to u(».u})\. lilt' neanr the coast is approached 
the moic chance tliere is of unlavourabk' weather 
rondilions, so the most distant inland station, 
Cunnamalla, is from this point of view thi' pick 
of these Stations 

Mr. \Vk Iv C'ooke, the Government astronomer 
of New South Wkili s, h.is puhlislied a jiarnphlct, 
wlmh is full of (let. Ill, ot local notes On the stdes'- 
lion of sitis in Anstiali.i, and the large-scale map 
ol the (JiK'ensland region which ncxompanltis it 
should pon'c very useful. Mr. H. A. Hunt, the 
Commonwealth meteorologist, has also issued a 
w(^alh(M* card showing the duration of the wet 
s( nsoiis on (lu line ot totnlitv. 

'I he Australians .\r(‘ very keen that Briti.sh 
astronoimu's should lal^e up their slation.S on 
their <'on(inent, at a public meeting held 

K ( enlly at ,\d('laide under llie presidency of the 
Governor, a la'solution was .idopled inviting 
Biitish astronomers to view the eclipse there. 
It w.is urged that Australia was superior to 
Christmas Island be< ause of the clear sky, par- 
ticulaily in the high northern district. 

W hile referen('<‘ has been made only to official 
« \p(‘(litions which will be taking advantag’C of this 
lavoiirahle e<'lij)se. tlu re will no doubt he oilier 
jiarlies \\bi('h will proceed to one or other of the 
abov I'-menlioned kx alilies 'I'he sun itself will 
most probablv be in a state of r]uies(M‘ncc, judging 
from the rci'cnt low aitivily of the solar atmo- 
s])h<'r(', and fiom tlu' fait that the last fliaximum 
of spot disturbanrcs oeimri’i'd in the year nyiy. 
dims the form of the I'orona will most jirobably 
!)(' of (he “ wind vane ” type, in which the coronal 
striameis aie restiictcd to the lower solar lati- 
tudes, whik' the regions of both poles will be enn- 
s[)i( nous bv tlie pri'sem v of lh(' wa ll-known polar 
rifts 

It is well known that sorm^ eclipses'^re termed 
“ dark ” or “ bright.” a*. cording to the visibility 
of the distant landscape', ne ar objc( ts, or the face 
of a watch lield in the hand. Owing to the low 
state of solar activity and to the krng duration of 
totahtv, next year’s eclipse would be expected to 
be of a ” dark ” nature. If this be so, then the 
coming event will be more favourable for photo 
graphing those stars that are apparently near the 
sun than was the case on the Inst occasion, when 
su('h suc('essful , photographs were secured fur 
making one of the tests connected with the theory 
of Kinstein, 



Spontaneous Combustion of Coal in Mines. 


^VHE causes uiicJerl} iag- the occurrence of fires 
in mines which have as their source the self- 
healing (>l coal liave for inan\ )ears (X'cujjicd a 
leading place in the mincls ot those responsible 
lor the winning- and working of eoal s«‘ams. 
Wdnls-t cases of spontaneous (oinhustion ha\e 
occurred in most ot the ( oallields ot this (ountr\, 
il IS undouhtedl) the lait that (ertain districts, 
and particular seams in lliose distnrts, aie rniu li 
more liable to its oci ui rtaa than oIIkts. 

lender the Coal Miiu ^ A(t, iqii, < .ises of hte 
beh-ivv ground arc im kidial atiuaigsi “dae.gerous 
o('( grrences ” and aic notifiable to the Insjiecloi* 
ot Mines. A coiisiderat ion ol tin* mnntirr ol lius 
so notilied in the variouN inspialion disfnet-, 
ihu'ing the past lev*. )ears cnabh s the distrHls to 
be classified in the following ih s( i nding ot(i(“r of 
liabihts , \ 1/ : 

( i) >lidJand aid Southern Dixision (nn hiding the 
4 oaUj(‘ld.> of SuLith l)erhvshirc, 1 eu < stei >lut Nnttli 
and Stailh Sfalhaalshiii', \\ oi ccsiej shu c, Warwulv- 
shirc, HristuI, Sunaaset, and of De.in) 

(.*) V4>rk and Notih Midland Division (including the* 
ctsdlields of Vorkshire, Derljv shite, «uul NoUiugliani- 
sfnre). 

(3) Sc'otland Di\'ision (c oinpi ismg tin* whole' of tfie 
Scottish coallields) ^ 

(^) Lancasiiirc, Notth Wales, .uid Ireland j)i\isi()n 
(including the' coalfields of LaiKa''lHrc, ( hcslutc, and 
North Wales) 

(5) Soutli Wales Division (iiu fading the .South 
W'alcs coalfield). 

(6) Nnrtiicrn Division (iia lading die oallields of 
Norlluiinbei land, Durluun, and ('uinbct kind). 

it W'ili, of ('ouisc', h(.‘ appreci.ilcd that the 
greatest danger from spontaneous coinhiistjon 
occurs in mines m which large quantities ol fne- 
damp are g-eiieraled, <iiid it is fortunate that the 
mitU'S of South Si aftordslure .ind ICist W orci'ster- 
sfure, where the greatest lialnlity to lire has 
hitherto existed, are conqiarai iv el) tree from gas 
ol an explosive natuie. 

In the hirst Report of the Di'pai t mental C'om- 
mittee on .Spontaneous CkHnliustion ot Coal p.ir- 
ticulars arc given ot tlie fatal accidents atlro 
fuitable to this c. ause during the pel i(jd iSci^-iqij, 
from whicli It ;\p{je.irs that 177 persons lost their 
lives. I’liis figure' lepiesents c)nlv about oq jicr 
cent, of the total (le.'Uh-ralc‘ from all causes under- 
giound diiiihg the sjtne jieriod, and speaks wtdl 
for the vigilance and e are that is exerc'ised m 
dealing with the- trouble from .1 practical mining 
{loint of view, to which refeience is made in the 
last paragraph of this at tide. 

Apart from the danger to life, the prtwalence 
of self-healing of coal in mines gives rise to in- 
creased v()st in working, and freqiic'ntlv entails 
the loss of large areas of tlu‘ seam, it being no 
uncommon thing for a district of a mine to be 
tc'mporarily dnmnu'd off, while in some cases the 
entire workings of a mine have had to be tem- 
po! arlly abandoned, the shafts sealed, and the 
fire allow'ed to burn itself out. 
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In examining the causes which gi\e rise to 
spontaneous vombustion it will be of interest to 
note what conclusions can be arrived at from a 
consideration of the conditions existing In those 
districts v, here fires have been most prevalent. 
Jseference has already'been made to tlie frequenev 
of fires in the South Staffordshire coalfield, and 
an analysis of these reveals Hie fact that by fai»* 
the greatest number have occurred in the famous 
'I hick ('oaf Sc-amc, whic h ranges in thickness from 
2.\ It. to it. In Warwickshire the greatest 
tendenc v to spontaneous comfiustion is found in 
the W'arwK'kshii c '1 hick Coal, which in the 
southc'rn part of the ('ountv has an average thick- 
ness ot jq ft. 'Jhnvards the north the Thiik 
('oal splits up into sev(*ral seams, and it i.s onl) 
where tliese oexur in close proximity that the 
li;ii)ility to (ire is still presi'nt. In Yorkshire the 
Ikirnslc) S(‘am, 10 ft. in thickness, and in Fife- 
shire llu* Dysail .Maiii .Seam, varving from 8 ft. 
to jO ft in thickness, art* thi' seams in which 
fires eliielly occur. In every othi'r district whert^ 
sponlani'ous combustion has cx'currcd (u) the scam 
is either ol abnormal thu'kmess, or (/;] seams of 
mcKleiatc.' thickness lie in close ]u'0\imitv, or 
(( ) tlie working of the whole of a scam of coal 
is interfered with hy the' presene'e of faults or 
ollu'f disloc'alions of the strata. 

Ill the working cvl thin seams it is possible to 
c‘\liact llie w hide of the* c-oal m one* operation, and 
the dc^bns m.tcJe m the* worlving ol the coal permits 
of the “goal “ or sj)ac'e from which the coal has 
been c\lracl('d hc'iiig stowed tiglit, and in these 
cases spontaneous eoinbustiun is i^ractically uti*- 
known In tlu; working ol thick seams or scams 
King close together it is impossible* to extract the 
c( 3 .il so ( U-anls or to pac'k the “goaf*' so tightly, 
with the lesuli that the “gorif” doc's lyot so 
cpin klv lx c'oine c nn‘>ohclaU'cJ, and a varying pro- 
portion of crushc'cl and broken c'oal is left m 
prc>\imi 1 \ to c'avities cir fissures c'ontaining still 
or moving an. It is m such cases that under- 
ground files occur. 

Whilst pr.ielii al mining men have been learning 
bv cxpcTience the conditions lavourablc to the 
mc:eption ol hies and tlu* methocls c^t working b) 
vvlnc'li thc*-,c‘ .ue bc'sl combated, the sclerilific in- 
vestigator has also bc'C'ii, and still is, at w^ork on 
tin* same* [)rol)lc‘m. d he* o.xidation ot the iron 
pyrites which liecjuentlv occurs in tlie coal in one 
form or other was for long commonly accepted as 
the primary and principal cause of spontaneous 
('ombiistion tlu*rein, but it is now' recognised that 
this is merely a contributory factor in certain 
ca-^es, and that the real cause is oxidation of the 
coal substance Itself. 

It has been fully established that coal lakes up 
oxygen in tvvc> ways — viz. by chemical combina- 
tion or “ absorption ” with evolution of heat, and 
by solution or “adsorption” without any con- 
siderable evolution of heat, and that with certain 
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coals, as the temperature rises, the rate of absorp- 
tion of oxygen increases. It is this chemical com- 
bination of the coal substance with the ox\g^en of 
the mmp air which causes underground lires, and 
It follows that coal in a pfevvdered utv finely divided 
state, piesenting a large air surface, is the most 
readily subject to heating. '1 he scientilic iiuesti- 
{4ation ol the phenomena sun minding^ tlu* s<‘U- 
heatiiig of coal has made rApid strides during th< 
past ten years, and much < redil is due to 
*ihose responsible* tor tlic patient ic'-rarch 
work carried out at the \arious coal owners' 
research laboratories, iliicl airu)ngst whuh is 
that of the Doiaasttu ((ud owners, estab- 
lished at HcntlcN C'ollierx in i<)i g and l.itt'K re 
moved to Birininghain I'niverslty. A sunimarv 
of the work ai'coinplished was recenth gi\(n in 
a paper read l)v the ihrcctnr, Dr. j S. IlahlaiK' 
('I'ransactions of the' Institution of Mining I’ligin- 
eers^ vol. 53, pp. 0)4, etc ). 

Bv accurate measurcmtuit of tlu* i('lati\(“ ab- 
sorption of oxygen b^ ditlcrent coal seams it 
has been found that tlicre is a \er\ w i(h‘ diver- 
gence in capav'ity. 'I he \\ (‘Ish .mthracitc's anti 
steam coals, for cx<\nipl(*, arc found to have a 
small, definite vapacitv fi’ir owgen wliich is nut 
altered h\ increase of teinperatun', and these 
cannot, Huu'cfonca fin‘ spoui aiuaiu.slv I he s.anie 
properties arc found m most of tlu' Durh.un <'oaI 
seams, and it is well known that these two ('oal- 
fields are pr.icticalh immuin* from spontaneous 
combustion of coal. 

A very close studv has also been made of tJu* 
('hang'cs in the ('omposition of mine air hi ought 
about bv the self-healing ol coal, with tlu* result 
that hv a svstem of anaUsis it is now possible 
to obtain an (‘,iil\ uuiHatioii ol the pn‘s(‘nc<‘ of the 
self-heatintt of am coal seam. It will he ap- 
pnrt'iit, thcrv'forc, Irom a pra('tif'al point of \ii*w, 
that the fullest information should he* available as 
to the chemit'a! and pin sii'al phases of self-heal- 
ing, in view' of the changi's that an* C(»nsfanll\ 
talcing' ]^lacc in the conditions of mining coal 
The working of the dccjjer scams, with (onst*- 


queni increase ot pressure due to supermcumlienl 
strata, as well as increased temperature, is bring- 
ing factors into play which will und«jul)tc.dl\ in 
crease the icndem v to spontaneous combustion. 

Tins li^xery n(>ticeal>U‘ m the <'ase ol tlu‘ extension 
and development tastwards o( the Midland < oak 
field m Vorkslnrc, wheie the Barnsley Bed Ctud 
Is oeing worlv(*d at iiu reasmg di pth.s. I lie thick- 
ness ol the seam varies Itom S it. to n ft., aiul 
It is not jiract icahlc to exiiael the w hidt* ol tlu* 
voal, owing to the danger arising liom falls 01 
tool. riu: depth ol the scam vaiu*s liom Oou to 
qoo vards, and tin* tempi*r<it ui e ol the* w 01 Icings 
is ( (tiisidc I ahli*. 1 he result ol these coiidilion.s is 
to lender the s<Mm li.ibk* to spont.meous eoni- 
luislioii, eouliaiy to what ju'ev.uls m llu* exit nsivt* 
woi kings to the west, where the scam is shallowei. 

V'aiKJUs ic.nu'dus have Ixcn suggt*st( d from 
time to time for dc*aling with the oiiurrence ol 
spontaneous ('omhust ion. Oiu* well-known man 
ol sv'ieiKi' li.is suggested that the oxvgen content 
ol the mine air sliould be leihu'ed bv mixing ineit 
gases with the v'cnldaling ciirtent, but sucli a 
course v aimot be rcgaided as practicable. The* 
apj)li( atioii ol hvdraulic slowing htis also been 
'•'Oggested, llu* prim ipk* being to rO{)la< e llu‘ coal, 
('onlemporai V with its e\ira('t)on, bv sand packing 
Hushed into tlu* workings from llu* suil<u(4 thus 
etiei luallv fillmg#up tlu* wastis and cxiduding all 
air tlu*iefrnm. Whilst this method of working 
luis been uldised with sius ess to a limited dc'gree 
in I’lleshiK', it is not et onomic.dly possible *ol 
gc'neial .idoption Oiu* of the ( oiu.lusions arrived 
at bv tlu* leient I )epart mental Commitlct* on 
vSpontan(*ons ( ‘nmbust ion was that, gi’nciallv 
sp<‘aking, tlu* methods ol wot king in vogue in 
the v arious (list ru'l s wlieii* liability to spiuitaiieous 
<'oml)ustion exists an* those* best t ah ulab'd to get 
the t'oaJ with the least danger of Inc, and to giw* 
the gie.ilest f.uilitu's lor dealing wnth outbreaks. 

Ibis (*\])ression ol opinion is iiot onh lompll- 
nu.ntaiv (o tlu* mining jiroft'ssion, but also satis- 
lu' torv to UK mb(‘rs ol tlu* piiblii* mler(*>lcd in tlu* 
safetv of rniiies. 


Countries as Personalities.' 


Bv lb<oi 11. 

''T^O cmpbasi.se the .Slate as liie m«)sl impoilaiit* 
A human groujung on llu* large s( ah* leads us 
so far astrax tliat (weu some serious studenls ol 
social pvsycliok')gy try, with obviou.s ill-su<a(ss, to 
discuss the psychology ol whole nations liK(* 
France, England, and (icrmany. '1 he verv m- , 
adequate justiiication is that a politu^d giouj'i like 
a nation-State usuallv has one otheial language 
and* tries to organise one educational syst( m and ' 
thus endeavours to develop a common measure of 
social heriFage and early experience to unify its 
population. A.^ a matter of fact, unity of Ian- , 

* Abridged from a crtiailns' l<icture delivered ai Edinburgh on September i» • 
during the meeting of the British Aseociaiion. 
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guage w ithm a State is not so ( ominon as one 
imagines. Sp«un has Basfjue, Catalan, and (.ud- 

K. ian; hiame has Bascjue, I*i oveiu^id, Br(*ton, 
Memish, (u’rman, besides lu'r dialects related to 
l.angiiedoc and l.angiu* d’oil (icrmany has rnanv 
dialects and aKo W endish and Vuddish ; hinlaiul 
has .Swedish and now also a Lapp clemc^nt, and 
so on; while Switzerland has built suceesstully 
upon toleration of language diversity. J'lus illus- 
trates the diversity of bioh^gieal units c*ven within 
the most modern States, while* tlu* very noticeable 
trend in the treaties towards rcarrtmgemcnt of 
Central Europe on a language basis emphasises 
the fact that the biological unit lues been uneasy 
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imdtr the political conditions of the centuries i^nce 
the nsc (;f the org-anised nation-Statc. 

1 he tear of war between sovereign natlon-Staies 
( ;h ourages x'hcines for redurijig diversities within 
a ‘>lale in the interests of that unity necessary for 
inihtar) cni<'iency and goxernmental discipline, if 
u(‘ were secure from fear ot even Kuropoan war 
^•iir Irish problem would he transformed and re- 
(lu< ed. The enforced administrative unity of 
I'lancii is admittcdl)’ a heave burden imposed he 
military fear.s. 'I'hc ideal of go\ernnu*nt is to 
allow scope for the expression of the social herit- 
age of biological units, and it has become evidiait 
that the luiropeari system must be prog res' iv(d\ 
niutlilled to lessen the infhiencais that inhibit that 
expressions as to piomote loler.ation and 

understanding between diverse lorms ol tliat (x 
piossion. VVe must ifu^refore study biological 
social units to discover tho^c; vvhiclt have special 
im[)ortan<'c, as well as to canphasisc the ( ontrihu- 
tions thev can make urider impio\cd conditions to 
ilu‘ common stoi'k of eivihsaiion. It is unrestricted 
State-sovereignty and the armaments-fever thereby 
promoted that give rise tc> these dangi rous inhibi- 
tions of biolog i<atl units of mankind whereby ri\il- 
isation is irni)CTill(‘d. 

To ascertain what are elective bi<j!ogical units 
and what tin ir i haraetenstic's and ])ossibilit les we 
ne('d coHipcration fx tween anthl^>pologlsts, 1ns- 
toiians, gcograplua's, and economists at the ver\ 
least, aiul anthn^fiolog v must Ix' broadh (ivtimal 
to include plnsiologv and fisu bologv loo 'I he 
dtwelopment of this ('0-0[)(‘ralion is oia of the most 
important tasks facang the branches of s( jen< c 
(k'aling with man, and it is gteatlv to be lioped 
that it may Itrcak down aiiilxaal barra rs sixdi as 
those bi'twi'en tlie fiiculfi(*s ol aits .and of s('ien( e 
in universities. 

The geographer studh’s en\ ironmenlal < on- 
ditions, past and pia'seid, and tiies to follow the 
.subtleties of the interaction on IxUh sides betwia-n 
them and i\cankirHl. Russia, with its Imndied mil- 
lions of men of TTirojiean "Oh 1 , is too often 
eriidely contrasted with llie sixtv millions ol 
(icimany and the tidrtv-nine millions of hriawh- 
i\ien. and so c^n without due it'g.ird to the divinsils 
of mankind. On tlie Russian plain for montlw in 
ihe winter the temperatures are too extreme nearlv 
(servwlierc for the maintcmince (.)f mental ellici- 
t iK'v among the geiunahty of the peopke People 
thus cut off from effective critii ism for a part ol 
the vear must rely on routine, ami a tiadilional 
rub' of hie will suit thi'm he"-!, d’lu'st' dilliciilt ics 
of life on the Russian plain an' w’l I! biought out 
bv Tolstoi in Anna Karenina,” but are too little 
( onsidered in political arguments. Again, llu' long 
rainless periods In Russia, apparently the chief 
fai'tor in limiting the beedi tri'c to Kuropc wTst of 
the IVipct Marshes, imph’ hindr.ances to western- 
ising agriculture there. The reactions differ in the 
V arious latitudinal zones of the pine forest, the oak 
for<wt. the forest and grass regions, the steppe and 
waste regions, and thus, by adding differentia, we 
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get to biological units within the inchoate ma.ss of 
Russia, and it is these units that are the geograijfii- 
cal personalities rather than Russia as a whole. 

Studying orography in place of climate, ue fmd 
the regions o* high relief with deep valleys 
sharply cut otl from one another giving rise to 
small units that preserve and accentuate differ- 
ciK es of ancient origin. We find, too, that, among 
them that prtx-ess of linking man with the soil 
wliit'h has done so mm'h to make Turope what it 
IS has been dckayi d, and traces persist of seasonal ^ 
movements up and down hill, of social organisa- 
tion on a basis ol" kinship not >ct sujx*rseded by 
that Ijasis of neighbourhood on which modern 
iuiropean administration is built. 'Lhe Scottish 
Highlands of the eighteenth centurv and Albania 
in the tx^entx.th century may be quoted here. 

Again, stutlving relations ol position, we are h'd 
to see how romarkablv communications aftect geo- 
graphical personalitv. Islands adjaicnt to larger 
land masses show diHerent, Irecjucntly coidlictuig, 
developments ot gi’ographaal personality W'ithin 
them, and these arc related to dillerenres of out- 
loolc towards adjaeauU shores (luernsey has 
37,000 people on 25 square miles and a uniquely in- 
tensive sv ^t('m ot cultivation largodv m the hands 
of families long- siUth d in the island. Vet one can 
distinguish about three regional dialect differences, 
and there arc .dso regional diffiTenci'S of family 
nanus ami ot jihysical type all of very old stand- 
ing. " Lewis and Han is ” in tlie Hebrides shows 
'this rem.uk'abK. with dark, long heads in Han is, 
Xords n«'.ir ilu* Xess, and peoj)le \Mth liroad heads 
.ind daik (olmiring in tlu' Haivas disirii'l. Authro- 
pulogists k'now that ihesi', ditlon lu’cs aic of vcr\ 
old standing indeed. Ireland is <i trag'ic instaiKU' 
of (li\ersit\ of outlook within an island, and 
CX'vlon, Java, M.idag.ist ar, and many more also 
illustrate* this point. Lritain itself is less unified 
than t)u‘ i'aris Basin, .nul it mav' well be the hojic 
ol its ( itizens thrO its efforts for promoting ” unity 
in iliversitv ” mav < ontnbiile vei v much to the 
soluiKMi of the probU'iii of the world’.s peace- — 
the provision of a world (nafi-r whicli shall not 
('rcatc irritation hv repression of biologii'al units, 
thwarting geographical personality. 

It is, ho\\ev('r, not onlv ('nvironmont that con- 
tributes to g» ographiral j^ersonality ; the work of 
num is so important in its cumulative effect that 
^ne (.111 seaieil) think of a real rk-v^elopmcnt ol 
g<'( >g raphical jxrsonalilv without it. In Neolithic' 
times the lowlands (»f Kuropc north of the Alps 
became forest-rovercd, where they were not^too 
swampy, and the sparse population, ill-armed to 
cope with the forest, lived mainly on any patches 
kept iq^en bv i.looscness or dryness or Special ex* 
posure of the surface. The forest was the dark 
abode of wild beasts that made the whole region 
unfriendly and full of obstacles to intercourse and 
growth of idea‘=5. Tn the last phase of the Brpnze 
age the cutting of forests seems to have begun 
seriously, and this period and Early Iron age 
witnessed efforts to spread dominion over the 
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regions of the forest.. Roads appear to have been 
made and villages built along the hillsides, and the 
heroic age tells of adventurers seeking fame and 
fortune by domination ot territory dotted with 
these villages of deeph engrossed •euliivators. 
The later ‘ organisation of |>ouer, especially in 
France, promoted the cutting of tlie forests, and 
market towns grew in what^ now became corn- 
land, until, with the end of tlie Middle Ages, the 
g^rowth of communication mad(‘ the forest in nian\ 
parts little more than a mernor\ though still 
dominant in remote comets. Tlie^cliange of pti- 
sonallty from thi* uninendly forest full of wild 
beasts to the rich cornland dotted with villages 
focu.ssing on market towns, is one. of the most 
striking chai^gcs ilie earth has suffered sitae man 
spreud over it. In the jinxa ss k wraj)]>ed u|) 
more of the exolution ol the n.ition-Siat(‘ and of 
our modem polititad-lingiuslK diflKaillies than we 
arc apt to realise. 

Healthy intcru'lations belwt'en geograplucal 
personalities are nialtm's of uigiuU ( oncern. 'I'Iick* 
is special tieed to think of the remote corners, the 
Scottish highlands, the Welsh \4illc,\s, th(' hisli 
West, with condilKuis oj h.ird elfort for small 
return, and consecjuejil ly with itic export of men 
and women as a leading I unction, d he value of 
this function is inrakailalilc, lor the great city rats 
up men and women soul and liodv, .ind until W'<’ 
have altered the basis ol soeiet\ our one liope ol 
avoiding collapse is to ha\(' a stream ol .supply 
from the remote ('ornfu's where tieasures of aneit-ni 
thought and insjjiration and impart facul- 

ties espociall) ol discernment and judgment. As 
Stevenson has it, “an honest old Miuntrunan has 
a sense of eomnumion ’’ with tiK‘ ]k)\vcis of the 
universe, but la cannot \ary from liis faith 
unless he, “in a strut Lind not ,1 conventional 
meaning,” changes his mind. If the State doi's not 
>tt provide eduf.ilion and la'afth giants to tin* 
remote corners on a basis of area instead of a basis 


of population, piivatc ollort is at k'ast lr\ing to 
show the w'ny : cil\ ('hurches help mountain 
churche.v, and industrial magnates and their dc- 
siendants are tiung to help the people’s effort 10 
equip the \oul!i who go out into the world, as 
well as, in W’alcs at least, to maintain the ^cnu 4 s 
loti. Sucli helplul inter.ietions will, however, not 
onl\ .sta\e oti the (ollajisi' of our precaiions civil- 
isation, (Inw may .dso keep the n mote corner 
I mm' hardening iis acli\ itii's into ck-nd routine or 
tailing into sheer (‘('cent rl('it\ . 

In the .Midland \ alk v ot .Scotland, su open to 
the sea <uul the C oniinent, the inrush ol new words 
ousted Celtic sjj^ech, though isobilicm trom 
hngl.tnd ,illoW(<i a good deal more ot the heritage 
ol C.'(']ti(' pLiee-u.imi s to be passed on than w ,es 
tlu' ( .is«- III i’liglaiid, and also’ }K'lj)ed the Sc«ns 
law to 1)V( , wlu'ie.is, tlunigli th(‘ Welsh language 
peisistid, \\ elsli law died largtdv lor want ol an 
<idmmisti .it i\ e ciiitu. 'The t)eisonalilv of the 
C'entral Lowland ot Sotland is thus made ,ver\ 
(lilfiuent tiom tlnit ol the rural Welsh valli^ys, and 
we s<'(' that wi' ma\ i ousider geographical per.son- 
ali(\ ol nnms grades developed in regitms ol 
doeisc si/e and charai'ler and owing much to the 
.Kcumnlated n suit oi human work and intercourse 
tlirough the ages. 

1 he \ei\' large unit must include such wide 
di\eiMtirs dial, laiTmg niuisuall\ sirmig links, the 
(ominon measuic ot iiicinory and feeling that fur- 
nislu's the numisprmg ol soidal ailion may bo low*, 
riu \it\ small mill .md the xery isolalial unit ar(‘ 
«ipt to lose lial.iiKe wlum intellectual, and perliaps 
ptixsKal mhieediug over-einphasisos ceitain herit- 
agi’s. 1 he healthy inisan will generally be found 
In units smaller than those of the gicat Sittttcs ol 
Luro|.)<', .md this nthM'tion is full of bi'aring on 
model n tliought alioul so( i.d and |K)litical org.m- 
isalioii of a woild which has hiM'oine one market 
for endlesslv diverse pnHliii't s ol spiritual as well 
.Is m,it( t lal kinds. 


O b i tuary. 


W K legret to see annoiiiK t d in the C Jtcmual .lyt 
the death on iCcunbii ju last, at the .igc dl 
seventy-three years, ol Mit IJiXkv Fowl at 1 
Aimusxus Ofrjiim. Mi fleiilmg was eiiiu.itMl 
at University ('dlk'ge, I.<»n(ioii, .md .is .1 voiing 
man enfeied the b.ilan< e making husiness iciinded 
by his father. For nn>ie llian fottv yeais he took 
an .active interest in the inanageinenl ot the fiiiii, 
and it was under his siiperx ision and to ins di'sign 
that the shojt beam Oeitling lialanii' w.is made 
Other types of l)alance were also de\ eloped, and 
for many years biilances suitable for Educational 
piir^K>se,s, as well as those necessary for scientific 
work requiring the highest aocniary, have been 
manufactured .so successfully by the firm that tlie 
n.ame of , Messrs, h. Oertling, Ltil , is now well- 
known iti scientific institutions throughout the world. 

Dr. John Harley, who died at Bcedings, Pul 
borough, On Deceml^r' 9 last, aged eighty-eight, 
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was m .SIii..)p.>,liiio. wheic he studied tlie geo- 

logy of the legion inund Uudlow. He sjaecially 
in\ estig.ited the rnicoiM opir .d structuie of the 
skelet.il li. laments m the I.udlow l^one-bed, ami 
published an iinp(»itain p.qiei on tfiis subject in the 
• (^)u.irterlv Joiiinal ul thi' Ueologii j] Society, in i8oj. 
Duiing the loHowing yeajs, w'lule physictan at 
King’s Uollegc Hospital, 1 -ondon, lie cf*ntnbnted 
sexer.d notes on <liugs to the PJt^rmaccu(ic<iI 
Journal. He also xxiote a memoir cai the parasitism 
of the mistletoe, published by tlie Uinnean Soiaety 
in 1 86:^. Dr Hatley Ix^queathcd his geofogiral eol 
lection to the T.udlow Museum. 

I We notue with regret the. nnnomxTment of the 
, death on Dmeinher 25. at the age f>f ninety, of 
; Dr. O, S. Brady, F.R.S., hon. piofessorof natur.1I 
I history in the Armstrong College of the University 
I of Durh<\m» >Cewcastle. 
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Notes, 


A Nhvv \oluiiio of Naf^ru will begin witli next 
vm<!v’s issue, so tli.U In fiitute each of ihe two 
\c^luiues publislied antiually will bear the date of a 
single \e-ar. This change has been decided upon for 
(<jnvenience of reference, and we believe it will be 
guierally vvclconted. Hitherto refeiencc to a par- 
tuular year of jiublication could .ipply to three 
dith rent volunus, uhile the \olunie'. w ha li i>v<‘rlap 
the end of oiui vear and In ginning of another Ix’ar 
the dales t>f two \eais. Ihmef(>rwatd the volunns 
will begin respe((i\(l\ in |.inuatA and juK, and a 
(oniinnn sour(e f)| (unlu-'Uin will Ihu-s be .avoided. 

I he alteration means ih.n tla volume iom|)I«(<'(l with 
this wt'ek’s issue I'XteiuK n\t i tout montlis instead ol 
“slv, l)ut the new .iitang^tmm has suih <le<ad< d a<l- 
vant-iges that no excuse is iKCt '.s.uN in introdiuing it 

rnr: follnwing h.ive been a]>pointed presidt nts and 
reciM ^trs (to whom .all ( onmnimi ations sluutld h( 
st'iit) of the diltermt secaions of the Hiitish Axso- 
eiation ff>r the meeting to h(> held .it Hull on Sep- 
tember 6- n iind'^r the presldeiH'V of Pro| (\ S. 

Sheiringlon. Suhott .1 ( M (illicnLiitu s anj Phvsh\\) 
President, Prof, li. [f. Hardv ; Recorder. Prof. A. O 
Rankine, Impel ial ('ollege of Scioiue and Technologv, 
S W.y. Scdiott B i^lirnii^try) Okt'^ideni, Princip.il 
|. C. Irvine; Record!., Piof. H. fl. r)<‘s<h, Ihiivei- 
sitv of Sheflii'Id S(\tJ<>n C (dcol^i^y) : I’m sideut, 
Pic>f F^. K. Kendall; Rreonka*. f)i R. Dweriv- 
hiviisi , I 'niv'ersitv ('ollege, Ri ading. Si i hon /) 
(ZonUii^y) : Prr-sid<‘nt, Ot . bk J Alb n ; Rec<>id('r, Mr. 
R n. t. auric, rmversily ('ollege, Ahervstwvth. 
S<a/im» E (Gi’oi^ui fiJiy) : I’M sident, Hi. M.irion 1. 
Newhigih : R^coidei, Hr R. X Rudmose Ihown, 
Ihiiversity of SIk lliekl. S(',ho}i E (Et otuu^u s) : 

PresidcMit, Pi of. F EMgewoilh; Recorder, 

Piof. H. M. Hallsw'oi th, Armstrong (A)lU>ge, 

Ncnvcaslle-upon-'I'N IK'. Xci Z/m/ (i (Eni^iDccrnu^) 
Picsident, Picif. E, Hudson Ik .ita* ; R<‘( orde r. 

Prof. (1, ^\^ (). Howe. Ivlmswood, M.aldin, 

Surrc'v. Scdion II { \nth rop(>J<>yiy) . Pnsident, Mr. 
H J Pc, ike , Recotder, Mr. K. Xk Fallal/e, 

A'inchele/, ("h-ise C'nurt (jaidc'iis, rkifield, Middlesex 
Scctioti I (P/i VO /<>/() gv) ; Preside nl, Prof, Pk P. Cath- 
eart ; Recorder, Hi Ck I.oval^ Evans, Xkilional Insti- 
tute fia* Nhdie.il Rcsearcfi, Mount Vernon, XkW.'^. 
S<'( lion J (/’Wc /ioh’gy) Pn'sid<‘nt, Dr \\k II R. 

Rivers; Recc>rdei , Dr. C. Burt, Princess Road, 
Regent’s Parle, XkW'.i. Scctiot; K (Botany): Piesi- 
de'ilt, Pr<d.''II, II. l)i\<jn; Reroider, Mr. F. 'P. 
Brooks, >i 'I'cmson Avenue, (kambiidge. Si’clwii L 
(Edtu'ation) ^ Pre'sideni, Sir Rich.ud fire'gorv ; Re- 
(i)rder, Mr. D Bcrridge, i College Croiincls, Mal- 
vean. Scilioii M {A i{ri( ulturc) ■ President, d'h(‘ Right 
Hon. Lord Bledisloo ; Renorder, Mr. C. G. T. 
Morison, School of Rural Economy, Oxford. 

Mfc, E. T. Nkwion, formerly palaxmtologi.st to the 
Geolexgical Survey, has l)cen elected president of the 
PaJnxvntDgraphieal Sexaety in succes.sion to the late 
Di Henry Woodward. 
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MAjOR-GR.S'FRVt. TIIL Rioiti Hon'. J. E. B. Sehly h.m 
consented ti> accept the* office of president <^f tlu 
thirl V -third ('ongress of the Royal Sanitary Instiiutv, 
to he hold at Boninemourli eai July 24"2c) of nenxr 
\ ear. 

It IS announced in Scu ' nLL ' that Mr. John D. Rockv- 
fvllia h.is [)iovidid funds fe^r the purchase of the hirtW.* 
place ol P.ist* ur at Dole, in the Jura. It wall be 
IranshmiK'd into* a miis^nmi, In which will probably 
br housed .m c xhaisive medical and surgical librarv , 
wifh the .amiientic documents of Pastcur. 

A I'OssH Si opeloid fish with the scales which borc' 
luminous org.iris especlalh well preserved lias been 
discovered m the well-known Miocene fisli-bed near 
Oran, Algc-ri.i. d'he fish belongs to the genus 
Mvetophiim. .md ,-m iIk' ai i <ing<‘ment of the luminous 
organs is clenrlv seen, its altinities can he determined 
\icca'clmg to the discnvi-rei, M. ('ainille Arambourg 
(Bull. Soc'. Geol. I'raiue, ser. 4. vol. 20. p. 237), it 
Is rn^t relatc'd to the Ah'diti n ane.m species, but to 
one having a wide disli ihul ion in thi? Atlantic, Indian, 
and Pacific Oceans, 

I'ht: coimril of the Institution of Civil Engineers 
has m.uli* th<‘ following .awards for papeis printed 
without di'^ciission m tlii' Pi occ'i dings of the institu- 
tion for the sessions and i()m'-20, publication 

of which h.is been d* laved bv condition.s due to the 
war Xewsj()/i miS n^ .\ 'Telford medal to ]'’rof 
Ik G. Coki'f (l.ondon), .1 Crampton prize to Mr. 
l‘\ F' P. Bis.iete (Glasgow), a .Manhv piemium to 
Mr Iv fl. 1 lovd (( .nio), and a Telford premium to 
Mr. Rollo Appk'vard (TaviHlon) X’tawon ioi()-2o • A 
('r.implon prize lo Pro!. V . ('. T.ea (Birmingham), 
and 'Eelfoid pieminms to Messrs, A. F’. Fdorni' (Aber- 
deen). S Blencowe (Bluiios ,\1m s'), and \\' j. Walker 
and R. Koiv ulehto (Dundee). 

.\ I the amiu il gi'iu r.d nn iting (d lh<' Scicietv of 
I'kignKt'ts. laid on L cemh(_r 12, the following 
{‘remiuni" for papers rcail duiing 1921 W'ere 
.iw.itdid President’s gold medal to Mr. G. O. Case 
foi his p.ipi r i>n ' dh<* Wknning ot 'I'idal Lands in 
Biitish (iiiiana”; Besseiiu'r premium to Mr. 
R. W. A BtewiT for Ills |).)pei ‘'.Some Modern En- 
e gmeeriiig Pr.icaiee m America ” ; Xutsey premium to 
Mr. Alfred .S. hi Ackeim.'inn for his third paper on 
“'1 he Phvsic.d Piopertles of Clay SeXTiety ’s'*'premium 

to Mr. \\' AI. IF'ckett for his paper on “ Northwdeh 
Sewerage and Sevvagi" Disposal Works ” ; and Gecn 
premium to Mr. (k I'k Mooiaa of the Crystal Palace 
Engineering*' Scnrlety, for his paper on “The Loco- 
motives (»f the Lcxidon and Ncn'th-Western Railw^ay. ” 

Thk Physical Society and Optical Society ’.s annual 
exhibition, which is to be held on Wednesday and 
'Thursdav, January 4 and 5, at the Imperial College 
j of Science, South Kensington, will be open in the 
, afternoon (from 3 to 6 p.m.) and in the evening 
1 (from 7 to 10 p.m.). Mr, A. A, Campbell Swinton 
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will ^ive a lecture on.“Th<i jahnsen-Rahbck Electro* 
static Telephone and it> rrcdeces>ors " at 4 p.ni. on 
J.uuiary 4 .and at pan. on Januar) 5. Mr. h\ 

llairison l}lew will ^i\c a lecture on "Radium: Its 
\pplication in Peace and \\'ar at* 8 p.in. on 
J.inuary 4. Other discourses aie bein^ arranged. W'o 
understand that invitations have lx en to the 

Institution of Eleitiic.il Eni^imiois, the Institution 
Mechanical En^iin-et-s, the Ciieniieal Siniitv, llie 
J^naday Societ), the \\ Helens Sonel\ ot Loialon, .iiul 
the Rontgen ScHuely. Admission in all cases will he 
by ticket only, and tlnaefoi*- innnlHVs of the sotielies 
just mentioned desiring to attend tlie exlnhitmn should 
apply to the secK’lai) ol the sotielv to \\hi('h tiiry 
belong. Otheis inirttsicd should .ipph diieet to Mi. 
V. E. Smith, lion. s(irit.u\ ot iho Idnsit.d So»irt\, 
Admiralty Restaatch Lahoiaton. '1 <'ddingion, S W . 

A MF.Tllon, wluih is n. be find at tlw Lombui Air 
Station, (Tovdon, ol fiiKliug cloud, laaghis .u mj^in b\ 
means of a searchlight .Is re f» ri ed to in t he I titics ot 
Df'cember nj. '1 h<‘ im thocl is, howiou', not new. At 
South Farnl)oiough obsrrv.tlions win* made in i<)i(> in 
cunnoclion with a seandilioht st.ition about two miles 
distant from w Inch a \ ci tu al hi am w as jn oj<‘rh d. d he 
spot of liglit on (h(' (louds was fust olis.-iud with ,i 
theodolit<% but it was oil. n dillicult to loiate the 
biightist pail in the rclesu’>p. \ \ettit.il stab wa'' 
(herelon? set uf) .ig.'imst wliah the lu;hl w.is ohstav.d, 
ihe ove being j)l i(.ed in a tixid poNihon It ol)«.ei \ at ions 
ire always inadi* from one j.Iate tlie se.ije m.iv Iji' 
graduated to read la igliis diiMih ; it shoiibl be. black 
with white giacluatloii- llMghls ma) b.’ di'lennined 
fiom Hglits of distant (owns letlecbd on tdoiids d b*‘ 
light fioni London mas b< siam liltv miles aw.iy on 
^'-ry many moonless m Ji;s, ,,r,(l ma\ tn e.ivionalK In' 
[>botograph<'d. but, ,is sli ei i-llglumg is not aiu.i\s\<‘i\ 
actinic, coloui -s( nsiti\ .■ plati s eaa r. qiincd .u sihImIk- 
lances, and \ei\’ long e\p(»sui.'s, jour 01 fm- Iiouis with 
a b'ns working ,il L45 Ihe best conditions oicui 
with alto-cumulus ilomK at imi (o lilnan thousand 
f.et, but a faint glue eMeiuijng to \('iv c (.nsid. r.ible 
altitudes inas sometimes l>e seen on petf. eiL cloud- 
less nights. 

As a preliminary to the ptopos.d siandardisaliun 
throughout the comnif'rce and industries of France 
the Government considnad tin qiK'Shon of ihi* nnitica- 
ilon of the methods ol measiii emeiu i\{ the time in 
use, and issui'd in n)i<) regulations for tlu' intro- 
duction of certain niwv units in the m<ai<--ton second 
and centimetre-gi .mo second systems. d he text of 
these regulations w'ns re[)t oduced in tli<' FuIIetin of 
tlie SiX'ietc'* d’Encouragemonf pour i’lndustiie 
natlonale for November- December, lorp ^In the' issue 
of the bulletin for Octobc-i last tin- unit of Jcrisilv, 
that of a body of mass one ton and of volume one 
metre cube is e.Kplained and its i elation to older 
units set forth, d he av.olable methods of deter- 
mining density are described and the errors liable to 
(Xcur pointed out. As a result of the discussion 
methods of determirfation which depend on the balance 
are recommended instead of those de(>encHng on 
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j liydrorrteters. U i> fui iher recoinmended lliiit to avmd 
j all confusion as to the unit^ usi-d the terms " spec i lie 
i mass ” bo reseived lor the density in the metie-ton 
j »>r cenlinietre-grain units, and he used in all com- 
I iniTci.d Mid indusliial statements and tables. Tin' 
j H.ium<“ degree is to be discarded .as obscure .md 

I mdriinitt', and llieieforc piejudiiaal ti> Fi'cinh com- 

' merce. 

I .So imuh attention has lu i-u dirc'cted of bite years 
‘ to ihr scicMpilic woik of laon.atdo da \‘inii that 
1 any diseovciu-s (oiii'caning him ate l)c>uiul to interest 
j Ihiisf occupird with tlu- study of the hisfors 

; nt scu'iiccx Plot D»‘ doni has heiat cng.igc-d 

. on ,i biogi .i()hicMl slvi ii h ol the ph\ sic isi e,io- 

I \.mm Ibittist.i \enluii (i74('i 1822), whose “ biss.ii 
J SOI It's ouM.igf-, ph\ sii o^m.u b('-ma( iijues di' Leonatdo 
j (1.1 \ iiu 1 '* (Pails, 1707} was among tho lirsi 

1 woiks to (ii)phasist' the imjMiriante of LeonaixioL 
I S(.uniilu. position In the com >0 ol iiu'esi igal Ing tlir 
I icm.nns o| fix- coi i < spoiub nee l^lweeii X'entiirj, and 

I (Mhei iiH-n scinue ol his time, Prof. I )<' 'I’oni lound 

in the K( ggio-Lmiiia Libi.an thiee laige volunu s 
of ti.insenpis ,ind digests which X't'iKuii had copied 
ti'oin the Lfon.iido maiiusnipts in J'aiis. It soon 
bee. line ovidi-nt lh.it iliest- (lanscrlpts had been mado 
bf(w(en 170b and >7^7 hclore the inamisi’ripts, 
generally known .1^ A, F, .md K, liael Jiad loin from 
(hem .'I number of flu lUs wliiih were .dt(-r\v.ii ds dis 
posed ol and m.iny of which were bclic-vad to be- 
entiiel\ lost. 'Hu- manuscript A consisted of 1 1*4 
sheets ami li.is now- only 0 ^], wlnle F consisted t^l 
()(> sluc-ts and lias now onl\ 80. Murh <*( Ibis maten.d 
has now been icctwcu-d by Piot. Dr- 'I'oui, and con- 
sists l.trgt-Ie ol (b-sc npiiofis ni nua lianlc. a! d( vices and 
toi lilic aiioii.s, together with biogi .iphic-al ;,nel political 
notes, I’rof, !')» loin h.is alia-adv i (.)inmuni(Mted an 
•mlline ol Ills lesuKs to tlu- ( om/)bw renJns of tlie 
Pans Ai.Kb-niy of Smcauis (\ol. 173, Ko. ,3^ Octnbei 
10, pp. bi8 20), b'urlher more detnib'd com- 

munieations by liim will npjicar in the publit ations ot 
the Instiluic) Reale of Lloietuc. * 

At .1 joint imeimg ol die Ko\.d Geographical 

^ociciv .and tlu- AIjMiie (’luh on Dtceinlx-r 20 Col. 
Howard limy gave ,au ,U(ount of llu‘ work of the 
Mount Fverest Fvpedition. Hc’ was followed by Mr. 
Malb)!}-, who Is ag.ain to lake part in next year’s 

.assault on the , summit. Mr. M.dloty describi'd (he 

^ 1 oiieliticHis which tlu* climber will jirob.iblv have to 
f.ice and diseussid the possibilities of success, dhi- 
summit ot the- moiinl.ain is fojmed bv (bri-e aiAles 
Ihe f.aces between (lu-m are quite impi acticabb*, and 
(lie only possible line of advamc secins to Ik' (o re.aili 
I lie upper part f)f the noilh-east .ai^te from the north. 
Whetlur It is possible on account of r<‘duC(*d atmo- 
splu-ric pressure to rcacti the summit is anotlu-r 

m;jtl(-r, .iml on this point Mr. Mallory spoke with 

c.aution. He believed it possible for unbaib n moun- 
taineers to reach 2b,ot)o ft., and did not think tlu* 
last 301x1 ft. would be so much more tiring as to ^oxclmb 
the possibility of re.achlng the summit, d he higlu r 
one goes the lesg is the effect of any given ri^^e, 

: since the atmospheric pressure dimini<^he5i less rnpidh 
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if inrj height^*. Oi'i the other hand, Mr.‘ Mal- 
h-r v j)(>inted out that descent i$ definiteJv an exertion 
.Mul means growing fatigue even on gentle and 

ihi^ was i>,irticiilndy noticeable in the case of the 
(oolies, probably because few of them had ’learned 
luo\ to husband their strength. Prolonged exertion | 
.'L the highest altitude reached, about 23,000 It., necf>s- 
'.itated long rest; this problem will ii’^crease the diffi- 
culty of the last stages. And if anyone fails tosvar<ls 
the summit he will require to be sent down with an ^ 
escort— a contingency whicli may be lik< ly to o((ur 
and will undoubtedly hamper the prospect of ; 

Mr. Mallory believes tliat the chances of suerr .s f**r 
rmv particular party are small, Hut that if tlie utem[)t 1 
were made year after \ear tlie sumiml e\ei\tunlly , 
lould be reached. ! 

'fill' University of Calcutt.i h.as puMished a useful ^ 
pamphlet, a translation from the itdian of ‘"'IIk' ! 
First f)utlin<s of a Svstematir Anilu < >p(;l()g\ of Asia, ’ | 
by Prof. V, (jiuffnda-Ruggt ri, of the l\()\.»l T nivti^itv ' 
<*1 \apl('<. it gi\es a iisi^ful smum.n*) . with m OienLe-. 
to aulhoiilies .uul statements of j>h\si(,il )\n .i'.uh - ■ 
nu'nts, (d (lie most riceiit work on this '..ubj< ci 1( j 
is a welcome imlif ation ot tln^ progrc'.-^ ot anthiopo- ] 
logK-il studies in India that a worlv of tin-' Kind should | 
he appiTa iat ( d h\ the authorihrs <d ( ahull.i I'lU- j 
\ rr sily. 

M \r ^( 01 OGLSTs will 'vclcome the appeaiance, after 
.an inlet vul of inoio than four ye.ars, of .motlier pail 
(No. 24) of the "Monograph of the I. and and f‘i(sh- 
water Mollusca of the Ihitish Isles,” hv Mr. ]. \V 
favlor, of TwOeds. The first part of this gifcat work, 
which is probahly the most complete acLounl of ,any 
laurnal group, w<is published as long ago ,^s nSc^.p .'ind 
Its progress since' the completion of the third volume 
in fui 4 has hi cn niucli t(X) slow, 'fhe i>i(seiit instal- 
ment CfMitains the bi'ginning of the X<'roj»hil.i group 
of the Helici<l;e, and in text, plain and colouied illus- 
italions, distt lluition rna])s, portraits, < tc , is fulK up 
to the high statulnrd w’hich is char.ti ti'i isiie of tlie 
work. Aft W'ho are interested in the mollusca will 
wish (he autlror more speedy progress with the lest 
of Ills undertaking. 

Fn lOMOt OC.TCWL Ik'IiniN No. 064 is>ii(-d l)v the 
United States Dep.irtment of Agi icnltirr<- is devilled 
to the garden flca-hopjxr (11 aliens ethi) and its con- 
trol. This insect is a striking form belonging to the 
family (\apsid:«, and although th<' nrale is winged tlie ♦ 
female is of a different form and generally totally wing- 
less. UeguminoLis pKints appear to constitute its 
favourite f(,>cxl, and both th» adult and \oung insects 
suck fhe sap from punctures which they make in the 
tissues. Discoloration and waiting arc the symptoms 
produced, and in severe c^scs of infestation death 
sujX'rvenes. C'lcan riiltivation in order to prevent the 
hibernation of the insect in weeds was found to result 
favourably in reducing the numbers of the pest, and is 
regarded as the most adequate controlling measure so 
far devised. 

In a paper of unusual interest In the Journal of 
Genetics, vok 11. No. 2, Miss !. ^.-eitch gives an 
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account of breeding experiments witli some of the 
Princess Heans of Prof, johrmnsen. The latter de- 
scribed a mutation having longet* sce<,1s» which arose in 
one of his pure lines, rind bred true, showing it to 
have been hornoiijygou.s at the time of its origin. 
'This long mutant (M) has now been crossed with its 
parent form (H) '1 he seeds from the cross, containing 

F^ emhrvos In Fj sced-eoats, show cur\'e$ of distri- 
bution for length ranging from below' the lowest limits 
of the j)ure line to the iipjM'r limit of M. Fatrthei 
experiments ^how licit a delimte new t\pe, X, .shoffer 
and bioader than E, segregated out from thi.s cross. 
Tlic hybrids cither split into .M, X, and an inter- 
medrite type wfucli goes on segregating, or they do 
not sjilit at all; and the ratios indicate' that a simple 
Mraidclian difference is involved between M and E- 
riic mutant {\p<‘ is found to differ noi only in length 
of seed, but .also in producing fewer seeds, and in 
being more liable to fungus .itl.uk. It is pointed 
out that the tlu'on td loss of fartois does not 
account for th<‘ nature of tins mutation, and it is 
sLiggi'sted that lie- ahseiu e of si giegalion, as d«'- 
scribed in certain cases, m,iv have a i \ tologieal basis. 

'I'np extensive sfries of tnemoirs brought together by 
Dr. Ivmi! Abderh.ddon uiuli'r the title of " nandbiicli 
del bioIoglsciiiMi At beilsmeiboden ” includes, as Ab- 
leilung 10, Heft 2, an dlusiiated work by O. Abel, 
of Vienna, on (lie m< thods ot pakeobiological rescaich 
{Ihbnn and Schwai /enlvi g, Berlin, 0)2 1, 30 marks). 
The exttrn.d lorins, .'id,i|)te(] loi sp( eial modes of life, 
('xliihitcd bv living animals are fidly used as aids in 
rcstoiing fossil remains Striking examples of con- 
vei gene e :u e aUo given, wluae similarity of habit has 
induced ,in extei nal similanty which might easily mis- 
lead vvhire haril pruts .u'e .done preserved. Jleil- 
inamTs walking At eh.coptei v\, compand with the 
dmos.mir Otnitholi sU-s, n inter, stmgly reproduced, 
hut IS sui passed by th»' author’s own n construction 
of a jiterodactvl on a hi. inch in tlie .ittitude of an 
Indi.in hat. 'The .ippe.d thioughout is from the fossil 
to the animate world, .ind under the infiuence of these 
pages' we mav see Maehaii (vdiis stealing through our 
museum corridors, Bidem^'oids '-hooting backwards to 
jum'e (be ent.mglemi lU ol algaa and (a)ccosteus elud- 
ing siudv by a wave of its long-drawn tail. In 
Uiefeiung 28, which foims Heft r of the same Ab- 
teilung, Til. \r’dt, of Radeheig, treats of (he methods 
of pal.eogeogi .i[)liv. I’alrcontology is hc're called In as 
an ally, hut it must work hand-in-hand with con- 
sitti'i ations of gmeral geology. None of the published 
pakcograjdiic maps arc reproduced, perhaps on account 
of (heir lack of lesemhlance to anything on the earth 
at the present day This is, of course, due to our 
ignorance of topographic details, and the author is 
modestly foAtenf with a general essay on how to 
approach a very ditTicult subject. 

Mr. R. Li OVD Prargfr’s account of the genus 
Sedum as found in cultivation, w'hich fills 314 pages 
of the recent issue of the Journal of the Royal Horti- 
cultural Society (vol. 46, May, t<)21 ), will interest the 
botanist as well as the gardener. The gchus is widely 
spread throughout the northefti hemisphere, mainly 




in rcnipcratc couutries or on ih*' mountains in lower 
latiludeSj •reachinfi tbe equator on the mountains of 
CentrarAfrica and S(>uth /^iijerira. AJ^out 500 ^[«,^ies 
are at present known ilie boiathst. Mr. Praegt^r 
has, to the 1^est of his ahilit\, oinsatloM the gardens 
<tf the World, and has ieeei\<d .and grow 11*110 less tli.in 
Spt^Cics, of eat'h ol whi(k lie gi\('s .t lull d<‘'(ri{v- 
tiqin with a gotul illusti/ition showing the habit of 
• •tlie plant and sliuotur.d del.ails of 1< af and flower 
Of this number onlv about twenr\-sev(n an' usu.ill\ 
found in English and Contineiuml gardens, tbougli 
many of the rarer ones are of eonsiderable interest 01 
beauty. Kutther, there are go-at possibilitirs ; among 
the many hundreds of new plants desenlnd in recent 
years from' Chinn, esperialK from the scarrelv acees- 
sible western provinces, arn at least ninety new 
S|>ecies of Sedum which are known .ilmost f'ntueh 
from dried specimens in the herbarium. M» Mesa 
which is now known to be e\traordinarily ruli in 
Sedums, w.as until recent years a terra intujfuita, and 
inanv handsome species ate in cultivation at W’.ohing 
ton and elsewhere, though almost unknown in luiio- 
pi'ait gardens. The Sedums arc* notorious for the 
ease with which .a stt.ip will talce loot and glow ; 
in many Sjxa ic's detached le.aves will prcKluce .» bud 
and root itom then bro'e, wliuh spM()i]y form .1 new 
plant. Thc’V aie aho vc'ry easy to cultn.tle, and few 
pl.'ints are betlia' fith*d (<• endure adverse conditions of 
soil and moisiuM*. 

.\ MAP to shew lie I hilt •soiiis c s of im <a]v in th<‘ 
Ihitish Kmpii* with diigi.nn^ ol production lot i(,iS 
has liecii j)rcpai(d unci' i th.e duMiion of lie Miiiei.il 
Ke''Ources Commiltcc ol ilu' linpcii.il Insijiuti 
(Me^srs. (.1. riiihp a-id Son, 5.V. bd. net, 011 jiapei ) 
'fhe sheet, mc^^^u^lng m., (’ontaiii^ .1 m.ip 

o[ the; world, (‘xcluchiig high lilidichs, on <t. ill’s pro- 
jection, a mimhe r of inset map^, .md di.tgiains o{ out- 
put lor Liu Jiied me ink and me tallie' o!<'>, h is 
(.\<*cuted on a hold si.ih wiili a \ ii w to its uhli^.uion 
.as a wall-map for re.'feienet. .and educ.iOonal pui poses. 
One striking elhct of the diagiaiiis is to m eke ii 
evident that, c xc< f>f in K'spret of ge'ild, nieked, and 
pe-rhaps tin, the Ih'itish I'acpiie- output of no im tal 
amounts to 50 jn 1 cent, oi the world’s output; in 
mrmy cases the- ])ioj)Oi!ion is mue li le^wca. li is ,1 p'i\ 
that the figines fo)- a moo noniial ya ar ci.nld ii"! 
have been utilise*cl. 

» 

Cap!'. ]. Ih 1,. \oFi has rercntly laid bi foo-* tlu’ 
Kov.il Cieogi .iphu al .Soiielv' sC)m<- notes tiom bo own 
experience on tin pliotogi aphtc equipment and 
methods of work tor tr.avellers. 'I’hes** note > ao 
olTered as an adeiitiem to tiie instructions .dic.adv con- 
tained iji the society k ’‘Hints for 'J favellca s, ” and 
are well worth the; study of anvone.^ interested in Ih* 
subject. For general, purposes he advocates a quaifer- 
plate caniera, made of mct.al if possible, but olbcrwisc 
well br, ass-hound, .as giving bettcT results wath nuxlern 
auastigmats .and ^atfir enlargement to w'holc-platc 
th.an photograph# of thi.s size taken dircect, with a 
great saving in both portability and rapidity of action* 
'Mie trIpod^ ,howc?vcr, should be ps constructs for 
whole-plate cameras, and may easily be provided with 
no . 2722, VOL. 108]’ 


tin a/imu(l» circle and compa*'''. 1 he lens should be ,i 
! eouvertibli* an.istigm.'il with a bel w ei'U-lens sijutter. 
i b'ui SjM-iial “ iustantanecxjs ’’ phofogi npln -the iclh‘-’< 
eaiiuf.i IS lapI.iCC'd hv ,1 vrst->p<'<, kei lixed-hxais 

I c.im-i.i, wiiieli is the acme* oi j>oi t.ibililv unci sim- 
1 jiliuh. 'Ihe .lutlioi d« als ;ibo with 01 rhoi 111 omalii 
I iimdiruMimm-, kinem.ilographv , and sunchv otliei 
j iPUtei', ‘ 1 H-v ekipnieill , ” lie s,t\ s, “should .ilw.lVs 
j he i.iiiu'd <>u( m tlu' licdii wiihin .ihout (ouriien da\s 
I (it txjntvuie, and within six d.iys in tiojiieal countries.” 

I 

j laiNC.-K wc'.K loieeasts issued (uTicially in the earlv 
j part ol thi* autumn liavc, bey<,)n(l doubt, been most 
thoreniglily appi eci.ilcxl In tin gcaieia! fudilie. 'The 
forc'cM.sts, issued on .Sc |)(ember 20 and 28, scaicely 
suipiisi'd ihosi; who liave caiefully walc'hcd the' pro- 
gi»ss matle by the* MetC'Oi ological (."lllice in n eeiil 
ye.irs. ahluiugh the venlun* w.is bold, d he* Metroro- 
loi^nal joi November contains .an e.xplaii.i- 

iion ol iIk* long-i.aiige foice.ists in.ade, and de.'^ls with 
ili(‘ wratlut (onditioiis wliiih led to the force asi, 

I giving in clef.ul lt\e we.dher whiili followed. '1 lie 
1 c ii < uuislanc<'s aie s« t out In Mi. K. V. Newnham, 

I wli(> IS eiig.igi-d in the horec.isl Ik.iiu'h ed llto Metc'oro- 
I logical Ollici. An antuyclonc' was ceiiiied over the' 

I Ihitish Isles and low-pressmc* sysU'uis existc^d ovc'r 
! 1(1 land is well .i^s in Si-aiuhnav i.i and ni t)u» neigh- 
j howiluxMl of the A/oies. dhe oec.isioiis of slmilai 
) ((aidiiioiis m Sepiemlier W(ic; labiil.iled for sever;il 
I \c Us, .111(1 the dui.ition of Iat('r iiiu- wealJua vVas 
I noiid (01 Stations m I'aiglaiid south of tlie .Mc'csey 
{ ,nui IliimlKr. I lu* lime ehqising lx foi'e the (oiu- 

: ph le hieak up ol (he line s^K'll over eastern England 

j w.is onl\ 111 OIK' mslame k ss ihan a foitnighl. In 

I llif i((('m ^(ptrmher k.ng-range forerast.s iIk'K' wms 
I .1 Kiiipoi.tiv hitaik in the sou(h-we-( in s(nne phues 
I oil lh«' se\('nih and (ighih days. In norlliein England 
' appit liable i.hn lei! on (he eighth and ninlli days. 

! t>\(i (.isiiin and Kiitial England south ol tho 
j liunilxr .1 (l«rmit(' bnak-up h.ad not ociutied on 
' r)( tohci i.p '1 h(' ten-dav forei'ast issut'cl on Sep 
I temher .*(> lor the souihiin half of the Icingdom was 
i not allogt tiu'r .1 su<(i'ss^ Init the lourteen-dav loie- 
I ( a;^l l(ti llie ta'leiu .and cuitial ])ai is of I-aiglancl 
j issued oil .Sipl(mh(*r was dei idedly sucaesslu! 

I Ik'vond (knihi similar foieeasts will be made in tlie 
j liiluK as o[i]>oi tunitv is .illorchal. 

“ rm lhi(i->h Journal Photographic AlnuariaC ’’ 
mala > il-. appe.u.UKe .is usual, .and continues !<> lx* 
the mdispi us.'thk hook of reforenc'c; fur all wh<v air 
in iriv w.tv com* I IK (J vvilli the piai'tice ol pholo- 
gra[»h\. riu' (ditoi has fewv ru^talik depaiUit'is to 
ehic»niek' for the past year. Tlu' chief of (hos(' men- 
tioned is the jiKX'ess (jf desensitising exposed jdau - 
so tli.at development rd.iy be cairied on in a mm li 
brighter liglit than is olherwabc permis-.iljlc. In the 
'‘Epitome of Progress” attcaition is dir (ted 1 Iiie|]\ 
(0 pr.ictic.al det.iils, as the more sttirllv s(itritili( 
mailers arc* now being systemaricallv rcc'oided m 
“ PhotOgr/iphic Abstracts” prepared liy the Srientila 
and Technical Group of the Roy.al Pbotogrnplm 
Society. congratulate the editor on his “Histoiv 

in Brief of Photografdiic and Phoio-meelianiral IVo- 
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fur no one inn prt^pirly a{){>roriatt' any sub- 
|M I inilc-s hr arE[unintrcl with at lea'll the outlines 
'M ji- hi^U>rv^ 'J'he lablrs given In this almanac arc 
so niinirrous that sonu; of !l)C older lai'x have occa- 
si(*:)dlv to be omitted to make rohtn for others, hut 
ihr omission It largely einiipeii'^ated for by a list of 
tiu^sr nf*f inchicltd, with rhe most lecenl \car (d thr 
almanac in whit h im h mav l)e found. 

\ examination of a Ihihxlom.m glass vase 

ot a dale apj>t <jKima(e! y [no<i na . is {lesirdetl in the 
( Urunkcr ZrtfiDig of Noiendu'i 15 t)\ Dr. J‘\ Kathgen 
It apix'at's to have lean fiaimd hv ihe .i))p]iea I ion of 
s(yf( glass to the oiilsidr ol a i la\ sh ipi , .md h.is 
111 <11 ])Ul llllle atlai'kad hv thr soil-waur 1 In* glass 
was wliito and f)|ia(iU' , the prtsnur of miirosi opir 
whlo fns(d sphiTuIrs txang ohstiyrd An.d\sis ga\e 
•> alumina, and lei 1 11: o\idt‘, 1 1 7S , t aluum 

<>\idr, 5S(>; {xatassiiim and sodium osidr^, ^ .gj ; and 
(liptie o\idr, n SS. d lie \ase was detoraled h\ oval 
to rireular lrn()(uln pirtis ol glass fust d on thr 
hodv. A pii'cr i>l niagnrsit.' fiom the sanw' |>» 1 lod 
sliowed fiorings whiih imla.ilr ihr use of a luhular 
l»i»ilng instiuiiunt with lie .iddiiion ol mi abrasive, 
possililv quarts. Such instiumenls, hi longing to ilie 
Nroljlhic fieriod, lia\'' previousK het n drsinhrd, A 
Imgitaing of mi talhi, hn is also lehned lo. A 
nullioil ot diteiting indigoin rolouir<l talirics, dryx nd- 
mg on its sLihhmation m a turnnl ol lathon dioxide 
ai«’^(d' C'., sliowed its piisenii in the gaiment ol an 


Egyptian princess of the vear 1000 b.c.. Indigo j era 
argoiica occurs in Egypt. 

fdrNii-RALLy speaking it is found more economical lo 
uti!isi‘ the whole of the available head in a reservoir 
system Inlendcd for domi'stic water supply to over- 
lome the fiii'tion.a! resisiance in the supply mains, 
rather tlian tii attempt to use it aUo as a source of 
jiower Occasionally, however, whire multiple re- 
stTVoiis arr‘ Used, and w hotc tlu '*e are at different 
elevatuais, 01 where a i(>ns[ant How of compensation 
wall!' is available, it Ij, j>os<il)1e to develop an .appic- 
uahle nnoiini of power at the rxpimsr of ,i head vvhii.h 
w-'idd uthiiwise be wasted. An mieiesiaig example 
ot this IS lo !)'• lonnd in loimettion with the wat<‘r- 
woiks of the lhadfoid ( orpmatioii in the higher 
ri at lies (,f tlie Nidd. Hire advantage has been taken 
of an I Mating high-level Mst;\oir at the head of 
till* N'idd \allev. Ihe new ostivoir is noW’ under 
(oiistiuiiuai at a lower livel, end (lie discharge from 
the highci leseivoii is hi ing utilised to di iv e a hv’dro- 
< Ilf tin plant, which will suppiv the power required 
foi operating (he lojiewav-, iiapes, iiiisiiers, and 
otlii-r mai limes re'quiiitl for ihe hmldlng of the dam, 
and for lighting the im[»tta'is'd village where the 
vvoikeis wall live the pow t r -iloiise i onlaills tW'O 
^00 h.j>. tuihiius^ each dinialv coupled to a three- 
phas(‘ ell- rnaita of aoo kw i ip.ailv al 2 joo to 2qoo 
\(tlis. .\h*ssi-, \iik«is, lad, hiVf hecii ic>ponslh]e 
ft tr I he t oiisi t 111 I Ktii 4 if lilt hv t! I o-t 1 t 1 1 ii sc heme. 


Our Astronomical Column. 


fill:. Ian'i \m Ml iiiiics Mr \\ !■' f)ii)mng 

wiitis: “ Ihe ojKimig nights of cverv .New Near 

ell maiked hv an ahundaiue ot nu t< om, tiiougli ilny 
v nv in lUimlier ,U dilhitnt letums, ami an soinc- 
MMies nhogethii oh'-tLiied hv clouds. 'Ihe ht si inm 
lo look foi Ihein al ilu 11 nexl ayipiarame will he in 
the two lionis pnciding 7 am, on janiiaiv 4, hut 
ihev may .ifso he pltaitilnl on the nuti mug .md evimng 
ot faiuiarv g 'I'liis ii.irlKulai showr-r Inniishes ton- 
s()ic noils objitis wall long iliglifs of imtdei.ite s|)e('d 
Ihe i.idianl point is usuallv m j '^o'^’ f 5 f « 
near the nortliein liori/on al alioui 8.40 p.ni. An 
li'tur 1)1 fore sunnst', howevei, the jiosidon is liigh in 
ilie iiorlh-'asi ,md situated tai more favtuir.ahly h>i the 
(list I ihiilion of meti ors. 

" I Ins pirticul.ir svstein has not been Irilherto asso- 
ciated with anv Icnown I'omct, hut it is liighlv piohahb' 
fh It it is I oimei Its] w illi some hodv of this kind w hn h 
c'Xisit d in past tiim^s, and [cossihh c'xlsls lied.iv 

I hi shower ,ippears (ti have become definitrlv visible 
.it an eat her pcilt>d (fian usual at this it turn. 

(')ii I)ec(an!Hr 20 a hriglil uu-teor was seim by Miss 
( 'ook at Stowmarket and f»v Mr. F S.ugenl al the 
I mveisitv Oltsei v.itoi V, nuiham. A c'Omyiarison of 
Ilie reroided paths indicates the radiant point at 
o’m' I and the height of (he ofiject froni 72 to 
miles ovet the region of Surrey, 

On necemher 23 several meteor.s, including a hrll- 
hant on*’ at 8 j>.m., were ofiserv’ed from Bristol from 
the same' shower, and there seems no doubt that the 
ihsplav of Ouadr.mtids is prolonged over a rather 
( onsidcTablc' ixaiod, thougli it furnishes .a really 
.ibundant display ovei .t few hours only. 
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'fnK FcKIIUsi ('llsllK Ihe (lltsict .\ G C. 700b 
h.'is the distmition of In mg the mosi innotf' celestial 
nlijec't of wlmfi the (li>Iaiui has hi c n deli rminril 
in a maniUT th.u inspio's some lonlidcrne. Dr, Hal- 
low Sh.ipliw' anil Miss 1> \\ Mavhiriv loiiiiihute an 

<ulu!(‘ r»n If m Pioe Nat. .Xc.ul. Sit., Mav, ic}2i, U 
is on a line fioin a to y Dclphmi, predonged lo twice 
the' distanee IhIwcmmi lie m d he distance' in kilo- 
pa; sots l)v ti\i‘ incUpcnd'Mit ni<-ihocU is given as 
lollow's * — 

I 'I a fi .a- k[) Ntciti.' ' 

67 Parallax-diameter correlation. 

71 Photog. magnitude biigfilest 25 .stars. 

t)2 Photo-vis magmfudi l>nghtcst 38 stars. 

03 Inlegiated Msual m.ignitndc. 

t (h) Midian in.igmtude of ii Cepiieids. 

j lie mean of all the inc'ihods gives 664 kiloparsecs, 
or 217 thousands of light-vears. 

The first and fourtli methmls liave little a prion 
w’elght, and are metedv used hes ause experience shows 
that the linear magnitudes and absolute luminosities 
of globular clusters varv only between narrow limits. 

In the fjftli method the measute'd median magnitude 
is ifSqb, and the assumed absolute magnitude is 
-023, derived from the study of .similar stars in 
other clusters 

The .assumpllon that there is no sensible absorption 
of light in tile intervening space is supported bv the 
f.act that the colour indici's of the Jirighter stars are 
quite comparable with those of slars in the sun’s neigh- 
bourhood. Absorption would tend lo make them 
redder. 
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Prize Awards of the Paris Academy of Sciences for 1921. 


A 1 thc.annual public nirttinR of (he Parjs Acadcuu 
ol Sciences the prues rind grants*tor lu^i \\eir 
av\ arded as follows ; — 

MaihonatLCs.-^lhc PraikWur pn/c to Ki no Pant-, 
bn hi^ work on the goiuial ilicon oj lunijions; tlu- 
tJordin prize \\.is noi av\ardad* a> no incinotr on iJir 
cjLU-siion MH was reCcivrd 
iU(T/ai/nr^. — d ho Monfsoh pi i/. to Kdmond Fmah/* 
lor his studies on ihc ihron ol icuif\ing columns ui 
fiactional dislillation ; the Poncderpti/c to Pinih- 
Jouguet, fur his woik as a whole; *(110 Hoileau iiri/e 
to lidiiiond Mailh t, lor Ids wink on siihna rancan and 
dinial h\dr,uiliLs; tia Iderson-Pei r m pii/e hrUveen 
Jean Auherl, lo. his u ork entitled " i'l ohahilitv m 
Miooiing in Uai/’ D.-.n. i-Adou^, lot his wo.Ls on 
g^aicral and aiiplud h\dtaulax, and AHuit Ilniloiij), 
loi his woiks on ih(' laoistamc ol materials and hi^ 
stud)' on elastic duublft^. 

dA'/im/aniv rh<‘ l-.ilande 
for (he whole ol his work 
jamin \dil/ pii/<‘ (o [ 
nu'iUal woi k on donhir ^ 
citcles, and lot his studa ^ on 
Ju{)t(er and ih(> rnoon’s motion- 


noulanf pri/i^ lo A ( ' I ) 
nomic d \\(nk .is a w !ii>!( 
Gcogniphv,-- I iu (.a\ [)M/. 
his W’ork in geules\, c 
the nieasut<'in( lit of .m , 

-Xmerii li, In tin* af)''( m 

vei_\ SjM>c'Ial con dll ions of 
fmmdalKNi is not ,i\\ ai ih d 
.\(lVl!^UlH))l. j iio 
\\ 1 1 1 la 1 n Pot li ( jooo 1 1 am 
ne< hal u 111) na\ tgal a mi . • 
guiding ships into [,oii- 
francs), (oi hi^. w oi h on i,( 
pri/i (o Ibuil I )uni,imii 


pn/>' to Paul SttoobanI, 
in a^lroiHMio , (he Ik n.. 
I I oiost (, (i>r Ills ( \pei 1 - 
■ and (hi ( ri or s, i>( dividi d 
‘ eighlli s,i(. line ol 
ibe (i, (It' I'onif- 


< d "iiiini Ini, jot Ins asti o- 


i’l.nilt 


ttdnafion oi a u iii i ion 

combustion motor'. 

/■’bvot .s I iu' ( i.i^tun 
herl , foi' (ill \\ boll' o( ,,,, 
Hdb( I r pi ize to tn P ipdsO' 
f'li <-lec(i a al tin or\ .md a n rit 
phony; (la* fbnii de I’,,i\dl 


ti' ( .( Ol pi s Pf) 1 a-i , lor 
' t'dl\ in Coma < Kon iip 
ita ol met hIi in in t tpialoi i d 
I- <>1 ( niahd.iii s lullilling (he 
I h' 1 1 'Ufuii'i , I la- I cli 1 h.U ( he ( 
d 

"I (>ooo it .lilt s ])( tw t I n 
"'b f'a his in\.(‘n(ion> < ttn 
'p' ( lalp lor Ills na'dani ol 
and Rene Mcsin (.>ooo 
iim4ona>iite(i \ ; tli,' PlmniA 
ns m< na>ii on the (l('(t a- 


d p( la I .il l.ilipiit of inltM n.i 


pt i/< lo Cm ilia ( luil- 
1 on t It ( It a n\ ; the 
IbvmiN, lor Ins hooks 
s Ii-lepraplu and ie|e. 
piize lo I’anl (l^. 


fiorce, f(/r his ^ kim rimenf d rest .I'rt la-s (>n (he t {( 
chemical ^Hinsalent of oP.'r. tcstnip ol diehcitas 
[dioionielrv tvf ( let die lamp.. a/aJ tlu (I('(m mmatan 
m tla- h.umofiics of .m alnintdnp (Utrent* tia 
Hughes p, L/t' [,, foseph Ik'lia-nixi, tor his akoHv n 

wireless _ leiegr.ipln . the Clement I-V-hx h/mu! idoi 
to Maurice d< Propiit . loi (he continuat ion oj his te 
‘•enrela.s on tla* X-rm s. 

L heniisiry. f la Mont\ on pi i/< (Cnlieilllu d’l.ali-s 
to the late faa len V die (2c;ott liancs), for his wotl' 
on pidsun gas; p m Pougnei rcceixts m honoiiiahlt 
menli()n (1500 li.nast, tor lii. t'oni rihni ittn lo |la 
rhemic.'tl s(ud\' from lla mamil.a'tunng |)oin( of \ a w 
of some (liendcal war producls; ;he hakei pti/t- 1, 
J< an Kugeia* I>i per, foi- Ins resc iri'hes (>n nrganit 
cheniistit ; du' ( alanirs fonnd.it ion. f'^ctHii apemenl*^ 
of 1500 francs to Clnnlcs Couriol, for his nsf.nclas 
on the fulvenc s.-jiis, mai to Ch.irles Dnfrais.t-, foi 
his wttrk on ethvleidi sfen oi.ona’risin ; the Ik'rthclot 
ptize to ^^me. Ramart-Pucas, for Imm' work in organir 
chemistry; the Hou/'cau t>ri/e (<> Pierre folihois, for 
his researchi's in inorganic and physical cheiTii«:try. 

Mincraloi^y anti Geology , — The CAivicr jM'ize tc 
Alcxandr Petrovid Knrpinskii. for his work in 
paltt*onfo(ogy and geologv ; the Dcfcssc prize to T.ucien 

NO. 2722 VOT TO.m 


I Ma\cP lot hi^ giolepual w 01 k ; the Vitlor Raulin 
pi i/e loj oms Mt-npaud. lui Ins mcmoii . “Richcnla-> 
I geolopiques dans la legion r anlabntjuc ’ ’ , lla- Jrisi ph 
j i.ahhi' pti/c to Pdouaid Allied Mar Ltd, loi his iilw 
j id ati't i.'!! siil>(en .mean waica. 

I I III iJi ''niaziei * s jMi/C to Robt 1 1 Doum, 

I lot hi. K.i.ticlii. on iJu' APiiihanila, (he NPml.igne 
I pi i/< lH'(\\t.t.n Rt lie Mane (looo liains), lot lus woik 
‘ i>ii the in\ t tikvgn .il lUn.i ol noitliiin Aliita, and 
1 (1. Ihud i (.^oti haiu’s), ha Ins incmoii eiiinled "It 
' dcM loppemeni el la hadopie des giajilndet's I'orti- 
1 < oil s , lla llaai pt i/t n> S.mmt'l Ihuhel, Ita his 
I It St. lit Ins on (la .\l \ xoiiiMi les ol l-iaiae; llu; tic 
i ('oiiKX pi i/e !o llenti (. hetine/tyn, hn tin w holt- ot 
! his laa.inii.d i e*'<'ai cla S , the J<‘aii de Kill/ dt' 1 avison 
’ ]>i i/( lo R.toul ( iiigh'lli, lot lus nieinoit tin rooi 
I iespii.i(n>n and (he appiuadon of tin si ri.st aulas lo 
llu inlliaiue ol (he 'till on \epcIallou. 

! Imioonv (Old /ee/ei^v The 1 )a ti.im.i ^hlcha<lo 
pii/e i<‘ J'.m \iine, P'C his studies on lla' jiigmcnls 
tyl (lie diMipod (tiuiaia; (he Savigiiy pi i/c lo 
Aiin.md iMunpl, ha' his rtseaiches on (he gii>\tlh l >1 
i ol ah 

\l<iluni(' uHil .Sttrjp'M. \lonl\on pii/is lo Piniki 
RiailMiai (lain "I, l'»i his Work ulalinp to 

palwdi'iu in I'laiui, ( tk'dn Sam aiui Raoul Meicici 
(^-.^1)0 liapis), lot tilt II uu moil on ' 1 ,e stivac di' 
saiile du pioiipi d’aimii. hayolle en I<jiS,” and 
luliMi.iid l>oiii(l(IIe (-\'>oo 11 ints), ]<a his hook on tla* 
u'pa'ii il .m.iioini ila- doiiH'.la animals, pail 3, 

iht pip I ItMaaii aldi imiilioils ( 1 Soo Itail(s) to 
I'uliMiaid Antoine, (01 his woik t-nliiied "Pi's recti.)- 
lolitis pi.iM'", Mill R 1 ihinsi eiii , loi his pr.ulidal 
(leid'i ol .iioiop\ .ind set tuiiagiiosis ; and Arlluii' 
XeiiU', tor Ills alias id s\ phiinut-irv , ( Ualions lo 

)ati|iies (' irles, lot his work ' I a d\st’nleile aimbienne 
I I il s cntMiUs tdiionu|Uis de piaiit'"; lo heinaiid 
Ma'iiionied, |oi' Ills tiiiMnon ' Ces tiai tines dia- 
j)h\ •> in es tit Pax ml la as " , loPniu Mi nard, lor Ins 
nniiuix sph\ pun ► iii.monn let , and (o Ilemi Vein, 
lor his w<yik tai Moux'i an \»leilnars p.Uholtrgy. An 
I ni oui apeiiH nl ( 1 ooty 1 1 am s) | o Mile. \iipi|s| Ine l''oi pet 
( Paiim’'», loiimh r md diua'ita ol fa rcrilm alutn 
<!,’ la par(<}<\ lla Baihn r {>n/c lo lA nest Sai cjudjidc, 
ha his lest .tula, on pas p ingr< in' , ihe lyuanl pi i/e 
<>,000 fram s mi nmiilaled inli ri s() to Icdonaifl Dnjai diiu 
lit .lumel/ and l-.domn <1 joltram, ha llieii worklncon- 
intlion witli .m ou(l>ieik ol huhoiia plapiie , (he 
f)i i/<* to Xaxicr l)t lo!i‘ .md Vndrt'* Chalier, for 
llu H im moir (»n tnnpemi.il liihet i ulosis ; llu- Mepe 
j'ri/e is not .iwarded; ihe Ikdiion prize ciiurillx’ Iw- 
iwt'M) Ida'nm (iiiustoiis, lor his piactieal trcfilise of 
ot iiPir }i\ga.ia*, and (eoigis Ivosenihal, for his work 
on t r.'K hi » y-fis( ulis.ition ; llu- K.iron P.irrev prize to 
lif'oipes I-'eirx', loi lus naoioir lyn avlattiis’ disi ast' ; 
the Aigui pri/c to hian(„ois poveau de (_'our na lies, 
lor his woik on i.idium and X-im\s in (onncc(if)n with 
gvnaa ologv. 

i'/Muia/ttgv. d iic Montxon prize loITnri l’if'u>n, for 
his wfak on (he icflexes; ihe Tailleniand pi ize to 
Ceorges riuillaiii and Alexandre IPanV*, for their hook 
‘‘'l iMVaux neutologiques dc guCrre ” ; (he Rhi!ipeau\ 
j>rl/,e (o Kdi>uard Giwnleht, for (he wdiole id his w oi Is- 
on (he nnatomv and i>iyvsio](>gv of the veruhrate tuc, 
the Fanny F.mden prize i.s not awarded. 

. 9 f(rf/\ficx.— The Montvon prize to Cabrie] 1 (-tain- 
lurier, for a brtok enlitlcd “'lAvo Ab ars’ Work in tla- 
Yonne during the War.” 

History and PhiJosophv of Sttcnrc.- 'Phe RimMix 
prize to Alfred Rouxeau, for two books entitbal 
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'‘I..JUUUC botorc ]8u0 ” and “Lauiiicc after j 

"i he Arago lo Auguste l^avic, for 

iIm ( iniiK iU service^ whicli he has rendered tu science t 
.111(1 u> f' ranee by bis exjdurations in Indu-China. l 
(,(')i('ral Prizes. - Prize fonnd<M by the Stale .Airrand 
jii i/c of the physic.il sciences. No im'-itiuir was re- i 
(Mvrd on the subject set, but fvii> honoui able inen- 
(i5(jo francs eaeli) are a\iardeil to Paul llonore , 
1 ril'd, tor his works <>n the pala-oboiari) ol the ]\ins ' 
and to I’ierre M.irtv, for his jcm .indies on 
ilu fossd llora of Ihe Caiii.il ’Ida' Ih-tit cl'()iniO\ 
jrrizc (pure and tipj)hed juathematu's) to th»^ la(e 
llumhi'rt, lor his woi k as a \\ luik ; the Ihnt 
(j’Oimuy pi ize (natural science) to Manrdhn Ibaile, 
h>i lln‘ whole of Ills worJc jn pal.ecHilologx ; the 1 « 
t 'onU prize (o (iecrgi's (’laiide, loi his nuiiK'roas ni- 
V( iitions and applications of srlerne ii> industiN , tla^ 
pan Reyuaud [iri/e to tlie ia(e \\es IkI.igt, for the 
whole of his siienldit' w'ork ; the Ibnon |o‘>t (>M/e 
lo Jaiejues Dialaux, for his iC'-cartlx^ .itul nn inoii'N , 
on colloids; the Pailciii jiii/t to heinand de Moult s^us 
dt^ Hallore, tor his uorlc in stisinologv ; lie s.nuloui 
J)ti/e lo Pierie Houtioii.v, for liis woilv iu nialh(‘iu.it ii ^ 
and llie hi^toi \ and philosojdiv of stunei ; ilu' Ih nri 
de Ihirville pi i/e foChumlle Mailiiior (..igaide, for ho 
puhlic ations on aviaiion motors, the Loin hampi pi i/< 
lo \ugustii) Damiens, tor his nst aulas (.n iIk 
bioinint. esisting noim.illv in animal iissia-, the 
Wilde prl/t to lo'rdinand ('atm, L.n ho stud\ of lla 
lo-vsil l)i\()/oa; tlif (riislave !\ou\ [>1 */< to I <>110 L.hle, 
loi ho meti oi ologii'al vx'ork ; lla dhoihi jui/i to 
\dolphe Rieh.ird, for his work in hibhoiM iph\ 

Special Fonuihiiiof}'^'.- d he L.ttmi‘‘|ona,ue [(niial Uion 
(acc'umulated iiitiMcst) liel ween .Mint's ('usco.uid Uiak, 
Ihe I.aplaei' pri/e to Iheirt- Rt la'' Ra.iul .md Itaii 
Louis Jioeph Ldmond IkrtlaJot; (he L I*. Rot^t 
|)i i/r to Iheire Rent' Ricaid (750 fr-incs). |e,iii Lono 
loseph Kdinond llerthelot (750' IraiK >-), Miilad Rax- 
mond Ilippohfe ('loxis f)uhana'aux (^ott fi.incs), 
Pitiu' jul<“s I ion (5^>n ir.ines), Je-m I'lerre P.iul 
('hapouthiei (-/^o fr.incs), Jean (histaxe Marit' de Se/e 
(750 fi.mcsh j(’an I'.mik' fa'i'oannel (^oo fuoa'sh .md 
('i.otot'l Alhert (')ucle>tt(‘ (500 fiaucs). 

The 'Lreniont pi i/e (1000 francs) t<x I oui'. P, ( 'I. u'. 
for his wxiik entitled ‘‘'riie Applications o| Ai i i.d 
Pilot ograjdu (hti (legiier foiindal ion (arreais of 
iiner«''-l) to Tfrnt'st la lion; the ITenri Ik-t ijuertd pn/e 
to f'.imille Ld.immarion, f(')r lla' whole of his work; 
the ("h.irles fbxiitluud fouialation to Maxirne Mt^nard, 
for Ills work ill ladiographv. 

I'hc P>auapartc Lomn/aftna - '{'lie lommillt'e has 
examined twelve .ajxplit'atioio fefr grants frtim this 
fund and ie(ommen(J the hdlowing • -(i) ?tH)o ftant's 
It) b'emand Plnia heL for Ids t esi'arehe'. on the (let liletl 
geological structure of th(' Fscu'ins m.isvjf (High 
Alps); (2') To,n(')0 francs to the PtHl/iation fi.ua^.iise 
(les Sotii'ics des .Siaenres miUiit llts. .is a conh ibniion 
!o the luddicat ion of the “ kdiune de hi.iia'e.” 

I'lie I otifreuil J-'oiiiidatiou. — ii) (fi.mls to e>.lahlisl}- 
menu mt'nhonid b\‘ the founder 


Anthropology at the 

QLf'riON II (Anilnopologx ) miM undfi’ liie firesi- 
dc'ncv of the Uigtit lion. Lord Ahcreroinhx, Sir 
1. aim's p'lfi/ir. who had been announced lo ]>ievid(', 
finding himself unalde to attend tlu* meeting (')wing 
t(x ih(‘ l.de date of Lord Ahercroniby 's^acceptance of 
ofTiei^ lu' had h.ul no oppoitunit>' to prepare an address, 
iral lla' sectional programme consequt'ntlv lacked fids 
im]V'>if,inf item, upon which the success of the 5 >ectional 
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National Micseuni of Natural History.- 6000 francs 
to Paul Lcinotne, for geulogical rescan hes on the 
Paris ba.sim 2 (mh) francs to berdinand Le Cerf, to 
assist him in purbuing his n'se.krdics on the yKgc- 
riid.'K b> the study of the t-ollociioas in Pingland. 

National VettVinary School at I.\ons.-- 2<kio francs to 
this establishincnt for completing the grant made in 
iqiH for tlie (>urchase and in.stallai ion of a kincmato- 
gr.'iph lot teacdiing pm poses, zuoo fr.mcs lo h'ranc^ois 
Maignon, tor his rese.iuhcs (in opotlurapy and axita 
minosis 1500 ii.mes lo Arinand PordU'rel, lor his 
suiches on nuii< s, ,,, 

Nation.al \’iierinar\ School (d d'oiiloiis*'. yoixo francs 
to |e.in Sendt.ii!. Andie M.irlin, and Robert Lasseru’, 
for their u'seatahcs on \a.rious jiaiasiles of the Tou- 
louse legion ;md tin dis'asc's caused 1)\' them. 
liaucs to ('liarles llcrxieiix. for his studies on the 
irans(« irmation ot ehlot ophv 11 in amm.iK, 

(2) (liaut aicoided to c st.iblishmi nts calk'd to the 
c'nmimilec* of the found.ttion by ihi' Pu'sldent of llie 
Institute . 

(fonscTvaton e milional dcs Nrts el Melii'rs.— yoiX) 
fiaiKs (o Icon (ludk'l, lot .m inst ilj.ition for the 
^ludx ol III igni ti'iii ukI t!i< » \ imin.iiion of metal 

tract urcs. 

(^'1 (ii. lilts made on diuci apikicdion. 

Oooo h.incs to Louis n i/\ , for his resc'arches on 
llu' applic.illon to sui 1 V of ihc' data acquired in 
gc. mi.'d h ictc-i lolojax 

2000 li uu''N ((■> I.i'iiis Ik'd' I ! 1 >1 the studx of the 
t.uin I ol lie Sem, h ism 

'ooo ti im- lo lie Soc'it'li- des ^mls du T.aborafoiie 
d( s I'.ss Os iiK c li.uiupK s of m*'l illui giqm s xio (jienoId(', 
to conliibiif' {<* lli< o! g.ini^.dmn of a lahr^ratoi y. 
qioo li.'iius lo ilu jaunui] lU \ ( flnervateurs, 

0500 fiaiKs 10 ]Can (dciiioL foi the puiU'liase (if 
iiisirunu Ills (o he placed (.m sliips in tlie Navy in 
\uw of ocranogr iphic' rescMcf hcs. 

f^ooo fiMiu s to llenii 1 Ic"!. uuh'es, fc'ir fiis studies on 
tin ionisation of th<' air. 

Oooo fi am s io tlu I'.cok’ siqierieure dWih onniitiqm' 
et dc' Doiistruclion imS'lian ique, for the ])mchasc (^f a 
Le (dmleliir .ippai.itiis lequiKcl for the mic rographii' 
sfudx (if nu'laK. 

10,000 fr.incs lo Ihe Pc' dor at ion franc^'nise (k's 
Scxielcs d< s Sell IHC'-. iiatma'lles. for (he publication of 
( h( “ Paune dc Pt .im ( , " 

Sooo ft 'HU'S 10 tlu' lustllui .igruole d(’ Heauxais, to 
develop agricultural ( \pet iments. 

4000 flams to the Inslitul industriel du nord de 
la Prance, to improve th(' Sv'lenlific (-quipment of thi'^ 
cslablishinenf. ,, 

'^ono francs to Armand T.amheit, for tlie revision (>f 
t!i( ('al( iil'it ions of the c'.atalngue of fundnment.il stars, 
m.oon francs to the Observntorx' of K'^arn, to en- 
;ibk- It to lesuine its' norm.al xxorking. 

^ooo francs to tlm Soeii'tf^ do Gc'ogr.aphie, for the 
f iihlie.il ion cif xarious maps. 

1 ; ooo fiancs to llie .Xendt’mic dcs .Sciences, for 
pilnting ihe I'at.ilogue of tlu' inventory of the scientific 
periodie.tls of P.iris. 


British Association. 

pi oc('('dings largely depiauls. Notwithstanding this un- 
lortun.nfe omission^ a full and init'resting programme 
attracted good audiences and gave lisc to much vaKj» 
able discussion. 

Of the three organ Ped discussions included in the 
programme reference nas already hepn made in these 
Columns to two, namelv> Sir Richard Temple’s appeal 
, for an Im|:>enal School of Applied Anthropology and 
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ihe dibcussioa on ’“The Origin of the Scottish 
i’eople,” htild in joint session with Section E (Geo- 
‘The ^ird discussion --on ttXtmisni - was 
initiated* by Sir William JRidgeway. Me "said tliai 
^omc years ago he had pointed out *lhai \> gei.iiion 
''[>uits and totimiic beliefs v.'(?rc ^eeondaiv to a prim, it v 
belief in (he continued exi-^iorue ol the ^oul alter 
di ath and in ils ti'ltrlsmigratiun. d hr s:?( tedne-.v ot 
certain rocks, trees, plants, •and th(> lip, d'lMiuUd 
u}K>n the bediof (hat thay wuc tlie abodr ol iln 
••spirits of those \vho«\\eie bunrd luab t or near iluni 
^>r \Mcn‘e killed nr, a tiiem. 1 ouimsm aiosr bom a 
like beliek llie bodb s ol i!ir dv ^id wtu It It to br 
dexourdd b> wild brasis, and u 'a,i> b(lw\rd tb.ii 
tile spifitu inhabil(d lluii drvouitis In odni L.asrs 
It was still lx ltr\t d ibal llir spu its c>l tlx; dc id < iiua ( d 
or dwelt in m itain aiiimah ot bets Sn William 
Ridgeway's tlufax s ai>p< aoal lo b< r, ,.,|1>^ 
aide to Ills Ibairrix \\iih ibf e\< ejibon ol hr 11. nt- 
land, who, withoui entMiii;; into a drfailed dotU'Sioii 
ol the evidener in viip}K)ri ol ihr lluoiv, poin(<d out 
that it blade tuliinom l.ib i tban^ tiiid d>‘peiid< nl upon, 
lib? belief in ibr nnmonalit^ ol tlx' soul, wbuli is 
not a piiniai}' or lundmuntd Ixdiel m piiimlne 
religion. On tlir othri band, i)i Kueis g ivr u bo]( - 
hearted suppoi l b> Si! W’llli.nn Kidg<\\av's saw, 
Itiying jiai t K iil.ir sbess up'xi ilu (.iMnmr of k- 
incarnaiion. d'oteinie pLOpU s wen a\'i‘'' (lom (.it mg 
llieir loLem, as n would b<' i anmb.alivm 'Ihr siiong 
impr^'ssion made upon tlx (ommunitv la tbr gn sonaliU 
of the atx I'stoi with whom iIk tolnux i iib oiigiiiilMl 
suggested ibat lx wxis ila k gi i iii.,ii\( of a biglxi 
euburc coming bom oufsidi' tbi' lommiinil) Di. 
Ilaadc>n sugg(‘steil tb.ii tlx Ix'io-tiill ol I'aidvsionr 
Islaiul, wliirb IkuI luiii iixiilion<<l a-v lutling .nio's 
the toleimc rub, w.o giobilih a gialf <xi .m eai lx r 
Ixio- ol aix I sbn -( uli I )t i ton lid M.u l\< n/.r 
pointed out that lx lx b lomxii.d with ix»l\ (mm-. 
,'uid iilher objiijs did not ix ( < '.sai il\' (onnolr a 
toll inii b(!i(l, and Mi 1 1 \ Mig<od K'bMird to llx* 

absnice <>( toll iiio ii .mionc, llx gi opli s ot \\ ♦ st 
ft Ira. 

\niong olIxM' etliii'igi qjbii.d ]»ajK'is (onsubfablr 
inirrrsi ab.i(lx'(l to ilx two i omiminu ,ii'< -n- b\ ilx 
!<( \ . I ]\os( Ol , tb aliiui Willi w Ol jv o| till M.xkie 
Ihhtlological Isxg'ditxai to I gaixl 1 Of llx si. onr 
gave a gogulat snminai ^ ol ilx ri^nlis of uuiviiga- 
tirin', among tlx' gioglis ol Nnicoli- .md Buiuoio md 
di'serilx'd in detail the milk ta i rmoiiial of ilie domin.int 
pastoral tiibcs. Tlr snug( sb d that tlx se gt ogirs nM\ 
hr connected with the {i.illi, and thiongli tbrm with 
.melent Eg\]''< A\’ber(\rr tbm au found tlxw an 
the dominant laic, Ixixing subdix d and <'nslaV( d llir 
aborigines. In sf)nx distruts tlxw .uo'ul inl( m 
biarilagc, and the two tliail\ dili< n nt i.aled racr s ire 
found sid(‘ fw' side 'fix l•^pedi(i<Ml liad sui ci i di r! in 
finding a line of di m.m ,ii ion Ix-twei-ii (lx gasioi.fl 
people of lll(“ halve ix'^ion and (lx- Som ifi, \;uxli, 
and ^l.asai tiibes, \vlio aie of llx same oiigin In 
bis se('ond pap( r Mi. Roscoe dealt with fix dc. illi 
ceremonies: of tlie tribes of tlx T ,i],r lagion, whub 
are based ujH'xi tlx- bdirf in gbosfs (lie onlv supeio 
n.atural being in wliich (lie nafivc ^hcli' \ cd Tlie 
Bflgcsu are ccretixani.al cannibals, and eat (heir dead 
lest the ghost do harm to the \oung fx ojib of (be 
family. In Ankole, Knruoro, and Hug.anda the ghosts 
are propitiateci by varxnis forms of offei Ing. .'\n iin- 
porlant paper by Mr. 'f. F. Mcllwraitb also dealt 
with African death rites. As the result of an analysis 
of the ceremonial of West .Africa .mid the Congo, lie 
suggested that die sporadic custom of pr(‘st‘.nMng the 
Ixxlies of chiefs, combined with the occ.asional use of 
a coffin, fhe anthropomorphic figure, and somc-itiines 
tile use of repre.seiitations of the deceased, point to 
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I ilie possibi!i(\ 1)1 injluenn. In.m aiuiiiU I'igviil, w bli b 
! may have sSpread inland bom the Coast, ibis would 
! accomu lor thr absem'c ol siunlai piadues m b'.ist 
Atiie... II, howevuj tbt' uillusiun toolc pku e b\ land, 
tluir absener m i]),n an .i windd lx due ut llu ml)u\ 
I'i llx p.isbiiai inlk's, .\n mieiesting jxipea b\ Mi. 
i*. \\ . II .Migeod dealt with llu ecu, ni' xiia I lUi'idaixe 
o\ oniait with tlx- gunuxl .i" jxruiised m (lillenmt 
[XU Is .)! Alitci on a \arxtv ol oti'aauiis. Ihe autiioi 
w^s not, liowevii, .,bk to sugge'.i nil) ono gemi.-il 
n asi)n !oi (lie piaciicc' A ( ouim unic it iup prisenied 
on bi'lxili ot Ml. M. \\ . 1 1 ibon-Simpson d«’SLn))ed .1 

pi)niiii\< w i!u-(lo(k " m tin foiiii of .1 bowl in 

Use amone llx' Shaw i.i ol Algtjxi. In the bottom 
of llx bowl is i bole tbi)»ugb w’hii li w.itii ginrliafes 
until the bowl lllh .11x1 sKig.., [In^ ■ clot k " is Usetl 
in iofmeiix>n wnh (be n gul.iboii' ot tlx' w ab r-siipi>l\ 
loi UMg.iiXMi, t at h l.uulowner isenlillrd to ;i diTimli 
nuinbi I o( “ sinlciiigs. ” alter \^^hlch ihe v\ati‘i is 
bxiual oil Ibr liouh, wiiitli bn' tlx- pioptilv ol 

llx (<*mmtmii\, an- !x>w ollin m.iile ol /tin, but old 
^p'x imetis in t)l I.e.ut n < oppci . 'I'lu abtlxx attributed 
.1 ( vxisult'i .till. tnixjuK) b> this ibctlxHi ot linuw 

nu .isui t UK nl V 

Mr M il. In. !h\iis tit'stiibcd (lx Mclancsi.-m 

s\s|(m ol land itmiie, with 'pxiial fcleteixe to (lie 
iii'^t^Miis of \mbiim .md hd(|\stone Isl.nul In llx 
p.iiiibix il so<xlirs ot tlu'st' isl.mds tlx- s\s|rm of land 
lemin j-- ess. Mill dls ( ommunistic, anti agices with 
the t_\pe t)f (. nnie (oumi in (Ix- inaliiliiicai p.ai ts t>t 
(b( infnptl.igo ( )n the otlx 1 hand, ow ijcr''!iii) ol 
inC'. m,i\ be tv'^gix (1 to uxin'idii.ils Iq a religious 

triMiion\, md Is distiix'l fioin owtxisbip ot tlie 
l.iiid, l)i l\i\trs lield 111, it tile s\s|(m W.is a CLMil 
piomo' loriii.tiioii between ilx' <omimiinsm of ,ihe 
imlu;- nous j.opuhlxxi .'uid ilx' indn uiu ilisiii ol immi 
fX iniv Ml. Li w is Speiue discuss'ed the soiwccs o! 
oui Unov !' dge t)t llx- n llguiii ol anix-nt .M(‘\i(c> 

\sp(tts ol StoMisb loiioloic foi nx-d the subjet. t of 
Iwotoinmunx iiions ('.uxxi j A. M.iei'ulloch de.dl 
with ih< .ittiiixit (•( sixbeiitli- .and st \ eiiieentli-i «’iitnr \ 
lolk' lore lo l.mxs .md w ilclies, .itbihuling tlx- 
common bm wbub i!x' people pl.u'ed ii|H'n f.iiMcs and 
V, itclx's .ilikt to tiir e( t It si;istical .'ittitudc vvliiili 
n g.inicd th' in Ixxh .is (cpi.illv conix cb-cl w'itli the 
powiis ot dukixss, .iixl l)t. i)i>n,akl MacReii/It 
diaiis'.ttl ill.' p( ( uliar f« .bun s ol Sctiltish folkdoie, 
with sptu.il n-fut-ixi (<> its ilitlMences ^^om (bat o( 
Inl.md, .nxl tlx- rxidrixe wbitb, in his opinion, il 
e\inbib d ol oillun diifling It in inb'icsling b» lux. 
(hat wlxn.is pot k w'ns e;ben freep- in lulmd ftoin 
rM- (l.twn of hisioib , if w.is, and in (.triain localities 
slill is, tabu in .Scotland. 

\p II ( bom ibr disenssioii on "'I'lx- Oiigin (d tlx 
SetXiish r<'0[dr,” onl\' (ws) c t.inmunic'utions dc.ilL with 
tlir plnsitail Vide of tlx- science, but hotli these wc-n- 
ol coMvidtMMblt inter. St. Ol Nelson Annandab- e\- 
bibiied pbotccgnipl-is ol p)i\sx.b lyprs, pari ol ft s( 1 x s 
wbub li.id lx-(-n lotnx'd in (be- /.oolc>glL ,il OeiL'iiinxm 
ol (be lixli m Mustum .b ( .alcuila, and suggt sf.-tl bx 
inshlnlion ol '^imil ir s( ric s m ollx-r Icx.dbies foi 
eciiic .b xxinl .md sc u-ibirK purpOM^S ; ;uk 1 Miss l l.ming 
dis.aissftl (be* necc ssUv for icc'ognising modilic.it u>ms 
111 (be* slandaids cd race; djslinclion in the cas. of 
woiix-n, p.irlicularly in connc'ction with ib.c ages it 
w'hich iilteialioiis l.akc p!;ice in skull ioim, m tb- 
sh.ipi- cjf the hc-ad, and in colorallon 

'J’he nrchfcological paiX'rs prcscnled to tlx nclion, 
as is usimI, atlracfed considerable ibtcntion, .iiul wlili 
good reason. Prof. Baldwin Brown, In a jxijjc-r cd ,t 
more philosophic typo than is ronxncxi in tlx- pro 
ceedingS' of the section, discussixl the ra/mna/r of 
primitive rirt, with special refenaire to recent dls- 
covtM'ies. and poinlxd out that, bc'ing of pt.xtic.al me i" 
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(he uidiviclufil and the race, it was, in a sense, forced 
'41 tlitiii. It was thus in c(»nfhct with the idea of 
ill! iM-cdor?i of artistic activit) the torrier-sUme of 
militant artistic theory. Mr. Miles BurUitt describt d 
tlw new painting ol Bal,'e(>lithic a^e fouiul in the 
I’vrenean cive of 'I'rois h'rercs. 'file painting por- 
a mitnher of animals arian^cd as a frie/c and 
the li^Lire of a masked man with ^tap’s antlers on 
Ins head and with a tail which tiie author ('ompan d 
with ilir early (.allic alwa)^ shown .a^ niaslvt'd, 

and tin Cretan j4o<i of Minoari min'. Ihis fiknii- 
elicited some irUcaeslink lamaik'* from Mi'.s 
on (lie possible' e\istenee c>f a witc’h-c'ulr in I\d.'eo- 
liiIiK times. Mr. Ltsln* Arm.Ntroip^ < xhi!)itfd a r< - 
pioduetion of ifu' <‘np;iaV(d Ihnt lound la'>l \ear at 
<»i line's (iraves. 

\s a prcllrninare to the eveursion made by 
inemhers of the serlion to (he c'XcMvaliotis cei 'Irapiain 
L<uv, Mr. Alex, Q, (hirle ac'count ot tin' 

earthworks and setllc'inents on tins site, and dc^scribed 
the maunificenl lioard of font ih-ceiitui y silver pl.it(> 
disiov'ered there and heheved to have foMitcd part 
o| lie hc»olv pillaoerl hv Sn\on pit dev from (lavil 


Among other eommunications on archc'ocdogical sub- 
jects mention must be made of Miss Murray’s acxoum 
of her uivestigalions m Malta, which brought to light 
the site of a inegahthic temple at Boy en Nadur, on 
the Bayol Marsa Scircxco, and Dr. T. Ashb> ‘s accouin 
of the year's work in Italy and Tuniska, 'which has 
given us, partieulaily at Ostia and Pompeii, nuieh 
fresh evidtncf* as to Roman cfomestic architoctui e. 
Mr. }. Whaimough d'eali with the lunclions of ilu 
Rehtia, the Vemtie goddess of healing, suggesting 
that the so-calI( d ‘ nails” and ‘’wedges” associatcfl* 
with the cult ar»- to he explained as a speciaViseti l>pc' 
ol votive hiii-piiis with pt ridaiu a\c-shaped lalismaim. 

Mr. Sianlev Cas'.on gave a deseriptiva* account of 
a jouiiu'v thiougli Macedonia iinderlaken under tiie 
auspices of a eommlltce of the Association wdtli a 
view to ar c h.eologic al investigation. Excavations of 
a cemeierv ai ( 'liaueliitv 1 piodneid a large number 
of objc'cts of the Iron .igc , including bion/o orna- 
ments, potteiv, liand- and whe(]-macle, some gold, 
and a little irc*n. d liesc' finds throw" an interesting 
light upcan the culture of Macedonia and its redations 
with (rrc'cc'e at this pericKl 


Valency Bonds and the Mechanism of Organic Reactions. 


T N recent vc'ars the signliicance of th(' (oiuinlional 
bond in (he structural formula" of organic com- 
])ounds )ms been tlu' subject of mucli sjx c ula I ion , 
more* |>ai ticulai Iv in laderc nc«’ to the view th.il l)ie 
bond coriesponds with llie fa Id befwc'en two ojiposite 
(ItcliKMl charge's assc/< lated with ttw cheinu'illv com- 
bined atoms, ddie eh'C.Dical conception of the v.alenev 
bopd has l)een lurflu't cb'velopcd in a v<i\ interesting 
rn inner hv Pi of. A. Eapwoiih fManelcvUr Mtrnoiis, 
vol. 64, No 4, IciJo) with the' ediji'ct of explaining flic 
meelianism of the' 1 ejections of eaginle e-omponnds 
C’e-rtain reae'fions, sueh, fot e'xampb* as theise of 
(Mihonyl compounds vvlth c'le'eli olv te s, sngg, st tint the 
carlion atom eif the carfioinl greaup is iimie e Ic'ctrew 
positive' than the ow'gen atom of tins giexip, in that 
the ( .arhon atom invnrlablv e'nters into eoml.inafion 
willi tile' negative ie>n. 'I'lie' re'lilive pevt.ai e liar letex ' 
which the two atoms seem to disfdnv al tlie moment 
of chemical change may thus fie inelic.atfd Iw isciibmg 
D and - signs to the carbon and eixvge'ii atoms 
respe'ctive^ly Olhe'r reactions- fc>r example', flu nldol 
rc'action- -suggest that the' Indrogen afeam in ihe group 
il'II-rO- is' positive rc'lntive'lv tea the eail'em atom 
with which it is in ronihinaf ion, and it would there- 
fore seem tliaf the' group in cpiestion can he- lei re- 
sented bv tile formula 

H-r. r:o 

in vvhicli the’ contiguous caihon atoms h.evc' ojiposite 
pol.iritie s. lheie> is a good cle-al of c-videaicc in favour 
ol tiu' e’xisteiue' e>f sucfi lafc’nt polarisation in pairs of 
coiuigLious Carbon atoms, anel of tlie view that the 
i.iilcorivl group tc-nds to dcve'lop alternate nc'gative ■ 
and positive polaniips in ail the carbon atoms of any 
e'hain witlt wfiicli the caihonvl greiup is associated. 

Similar eflects are prcKlurod bv the ‘NOi. ‘SO,*, 
and -CN groups, and it would seem that the divalent 
owgen and tervalent nitrogen atoms are the directing 
or “key afenms ” to which the development of the 
alternating latent }>olarisa(Ion is to he referred. The ' 
lialogens are much less cfterlive than oxygen and 
nitrogen, whilst hydrogen appaierrtlv cxei rises a 
fieiceptihle influence of the opposite kind, ( 

The extension of the influence of the “key atom ” j 
over anv considerable range seems to require for its t 
fullest displav the pre^sence of double bonds, usually j 
NO. 2722, VOL. loSl 


m ('onjugafid povUionv 11^ conjug itecl structure of 
arornatu eoiiipounds dfutds ample' scope' for the 
directing influence' of ilu ' Uev atom,” and the he- 
hivioiir of arom itir c oiiijioiinds is ijuite In accordance-' 
with the pi c'da t ions of tlu undt living gc'iicral orin- 
t'ijde (o wliiOi l.apwMfih juis. i.;i\.'n ilie name of the 
“juinciph' of induced l.it< nt polaillies ” It is shown 
dial (liiv j>iin(ipl( db'icis .1 v(i\ jilausihlc ( xjil.iualion 
of m in\ groujis <4 Wilbknown ic'actlons 

The' nu'c-hanism of oigmic leac Lions is also dr, -dt 
w'ith in iht same voIuiik' (No 4) hv Ptof. R. Robinson 
in a p ipei on ” 1 he ("onjugation of Partial Valencies 
Ihe views pul fotwar<l b\ this uithor have' a close 
conru'c'tion with thc' abovt ilieoiv of ihc' dev c Ic'ipiiU’nt 
of Iaf<'nt atomic pol.insation b\ indue lion It js 
assumed (hat 1 eac'tiv c’ (.u t iv ,i(ed ) inolec'ules aie those- 
111 wbilch a 1 c’arr.ciigc ment ol vabneic's or a change 
ill the position of the- clredcns has irdxcu jil.ice, Sueh 
rc'arrangcMiH’nt or cliange in position is s\nonynious 
willi the' devc'lopnu'iit of p irtl.d valtneies’ To illus. 
tiate hv a simple exampb', it is sugg, sled that whereas 
the ncHiual mo](vul(' of h\cltog»n c'liloiide Is repre- 
s. nted bv file formula IT''!, the .ulivated moIecLile 
IS ',vniholi',('(l ])v . . H • • • (I • , in u liif li the dotted 

lines !•( pP'sc'nt partial vakruiis of winch that of 
hvdiogc'u In }A)sinve .ind that of c'hlotine is nega- 
tive Ilu .uiflior sln)Ws tint the rnerlianism of manv 
important le.ac'tioiis (..m b. le.adih iiiterjireled in terms 
of suc'h ac'tivaled mole< ub s. fn part ieul.'ir, mention 
Dnav be macle cd the (tlic'nomena of ccin jugaf ion , Ihe 
rein esMitnti'>u id which is considerablv simplified, 
whilst ,at thC' same time the c'onecjitlon of a con- 
jugated sv stc m is w idelv extended, Fnam the 
authoi’s point cd vh'W, c'< n jugaf ion consists, in fact, 
of th(' transfer of .a free p.ulial valency (or 1 it< nt 
pobantv) to .an adjacent earlion atom or to otlicr 
carbon atoms more' w idelv lemova'd, and in theory 
(h(*r<‘ Is ni> limit to the ti ansrnission of rCcactivity 
within the limits of the nmleeular aggregates. 

W'hc'ther it is preferable' to speak of the induction 
of latent polarisation or the transfer of partial 
valencies is not a matter (d the first importance; it 
mav he taken for granted, however, that the views 
outlined bv Lapworth and RobinsoA will be of great 
value in obtaining further Insight into the mechanism 
of the reactions of organic rornpemnds. 

H. M. D. 
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Agriculture in the Maryut 

ctvibt disuicl Biiig t<> ii\<- Alexandria 

A and known as MareoTis was w«H knowd jn 
(jr.cco-Ronian times and toi lon^ aliei for iis garden's 
and vineyards, and even down to tin iinre v)l rli< 
Ai.ib iiistorian Miikiisi ligs and grapes l^om theit* 
were sold in Alexandria. lM)r ',e\(ia) itniurKs, lv»w- 
ever, it has bran a ban i n wasti i‘\»*'pt loi small 
|talchi‘S ot barle) raised In* tin nomad \iabs m lie 
iiToie-favuured spots wlan (lie wmier i.iins .ne })leini- 
iul. fn tlie report undi i noiiia m .uii>unt is given 
of an examination nuidt' bx the (ftolugical Snrvev 
aid the Ministry of Agntulinre I'l Egvpt to delei^ 
mine whether the area t.ihttd an\ prnspfil ot a 
remunerative retuin from div fanning "i tiom inig.o 
tion by the extrusion ul ilu w esti i nmo>,t lanil td lla^ 
delta system, the Nuhaina 

d'he district w Inch tie n port covim is a ix It ahixd 
15 km wide on tlu slioie o| ilu M rdilt n anean, and 
it extends from Ah xandi la lo .1 poini ihimi too km. 
to tlie vve^twaid. .Stalling fioin the siM.^hona then' 
is, first, a sn i( s of white dum- lonned of ‘'^m.ill 
rounded oolitic grams whiili, In lla^ aetion ol the 
winter rains, unite lo fonn missis of moie lompait 
iCH'k. Ilchind th(s« dunes, nhiili do not exiced 
10 ineties m height, is a natiow ih pn-ssion whnh 
is of considi't able feililitv I'aitlar inland n a iiiglu r 
lime^'tone ridge, wheie mimeiou'' niius imliiate tliat 
it was once well j)Of)ularfd. 'bhe m.nn depirssion lies 
bi'hind this lidge, .md is about ^ km w ah ; hgs and 
barley are cullivatid v-n ilu slopes on < iilier side tal 
the saline marsh which ottupies dii' ciiiiial piation 
ol the depression. 

Th(' rainfall, wbidi is liimtid to the montlis 
(')clol)er ^larcl'l, x ai a s < i m nd< 1 .ihlv fi om \ 1 ar to \ i ar, 
ranging front too- ^00 mm , and if ram m sianlv in 
Nox'ember the harlev. whiih m sown .m soon .is the 
Octolici lains oiim, max' x add a xerx jH>(»r 1 1 op. 

1 " ll'r S.iiU nn i W ,ti r snj.i.'\ ,f ti XI»r\ut ni<iiri<.t XV< i .1 
An\in'-lr)n,’ Hyl)r XX !• Iluin'.iiil' lliki*'- it mo (.iiriiuii'nl 
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Fisheries 

S OME notaiilc papiis int maiine hiology of interest 
in lishety inx ( si igai mils .ni vontaiiad in ihc last 
number ot the jonma] of tlu' Mai me Inological Asso- 
ciation. Mr, lx, i-'orcl i.ikm np .t m.ilni ih.n his 
hithei to receivial \ er v liti]<‘ aHmilion -iht life-histoi y 
of the doglislu's', New ilatl these .miin.iN .ne hiing 
utilised as human food (parlieuLn Iv the spur-dog, 
wliich enters ilie hiarkcls .as 'Ml.iki' ”) llmir hiology 
has utilitarian v.ilue, and itiis p.ijnr is. ihinjoif, of 
much interest, d he autlu>r deals mainlx’ wiili jihast s 
in the reprodiictixe cxrles oj ihe eoirmion sptn.-s (the • 
spur-dog, tlie rongh-dog, tire riursi -hound, and the 
sweet-william), die' spui-dog and nuise-hound aie 
Mviparous, and tlir prolong'd pi nod ol mi ub. Umn oi 
ufero deduced bv Mi. I'dail will coine as a surpnse to 
most tX'aders ; (his, in the case of tla^ spur-dog, may 
extend to twentv-fivi' iminibs Hi<dogii .dlv, ilie re- 
[iroductive, processes in the* dogfisju-s .xre* of immense , 
interest, and one imiv bo|H' tliat Mr. bord mav i nn- 
tinue his investigations .md give us nnuli ne< ded 
information as to the natuial historx .and phxsiolcigy ; 
of these animals. ' 

Dr. Marie Lebour continues her wdl-knowm work 
on the food of baby fish. Quite latelv thi« subject has I 
Iw'come one of exftraordinan' importance in fishery 
investigation, particularly in view of the implications < 

r ToiirM.it of the Marine Biologic.il .XS'fxiatioii, vot 12, N'o .Plymouth- 1 

ScptcinUcr, igat. 
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District, West of Alexandria.* 

bull deiaiks aie gixiii of the plp\>lcal ihaiaclei of 
j till soil jn m.my puis ot tlie disliul ami at x.iiious 
, depths, bur what lOiUioU all extension v'l xegetadon 
; is the preseiue of imen's(.l\ s.ihiie vxater at oi in ai 
' se.i-lexek (hi .icioiinf of this the rullix'ation ot anv 
' I onsidi t .iltli' are.i is diUuiill, and the Ai ahs .ne .ible 
' to illlllsr oiilv the iiioie faxouicd sjiols lo raise lliiil 
' tiops Wliilc it s( fins ])t obablt ih.u .iboul i .• .oo' > acr es 
! niighl hr' biought uiulei (ullixaliuti b\ tin ixlensioii 
i of ilie Nub.irix.i ('anal, p.iris of Ibis .ne.i would be 
' Irvo stony foi s,uislietoix cultiv.ifmn (iineially 
1 s|K‘alcing, a mote deladed stinlx of ilns p.nl, logethn 
I with moil e\t< nded iiMitonied sinxaws, will b< mat s- 
saiv btfoia ,m\' (iei'ision i in be reat lied as to the 
! desii al'ihty of irng.ilnni on tins pail oi tin' di si rt 
in. 11 gin, 

I A tti.il of drv f.uming was made in the Maixul 

(iisliut in ihr se.isons ol miy iS and upS lu, lull lai k 
, of I mi in Novenibi 1 siiicuslx d.miaged the ciops. 

I 1 he conclusion was ic.uhcd tint sin h methods ai. 

! not lik( lx ti> hi vucies-ful vixxang to the x'aiiable 
! ehaiai-ter of the lamfal! and tlie jialiln nature of 
{ good soil, 

! Ih sinlving wills and nlilising (be winlei lainf.ill 

j fruil-gai dens vould pioliablx be dexeloped, md ibis 
! was ilie pnneip.d lorm o! lullixalion in aneiciit times, 
i (^ver .1 l.U'ge ana nunii rons .artifKial mounds eni lose 
! reclangular (/oirni). wbiili xxere uilainly at one 

i lime g. ink ns 1 bese' wue w.iUnd Iroin wells and 
from ihe iim-ofl ilfi i wml<i i tins had ialk n on the 
I'lulosid kind .nid sinm of ib(' wafii bid In en < on- 
sfivid in the cinlial aiea, 

'bbough tin- mxeUig.ilioii Ins not led lo a ptospi?:! 
of a huge ixKiisioii ot Ixgxjil’s (uhlv,il)li .nea. it Ins 
plai I d om Imowk'dgi r>f the M.irvut (li'>liiit on a turn 
h.i-is, iiul li.e, shown wlni <!i \ i lopim n I s theie aie 
possible. Ihe i epoi I n Will illustiahd Iw maps .md 
j)bol(.gi .iphs wlmli dmw llie ih.'iraMn ol this masl 
n gion. 


BioloCT-* 

of Dr. lohan lljon\ work on the i od and heiimg 
'I'hat lime aie n.itui.il ' insis'’ m ihi gondilions 
lhal lull the .tbund.irue f>f si a-fislu s is now estab- 
li'-hid, .mil upon (In s(‘ ( M'.i s- larnioif, peiliaps, tb.an 
upon -inx n .istiinble vai lalions m the intensity of 
lisliHig liepmxl the Ljuantities f)f maikit.dile (ish 
pn’sent m the m i in any xi ar. I berf' is a sboit 
period in the life of lln- onllnaiv' fish when, us supply 
of food-Volk b( mg exh.msiid, suit ible pel igic 
</tg,mmus must be fouiul rmd laliii. Ilie jieiuxls of 
mulliplii .tlion ol till' lallir aie xaiiabk', tf> some 
extent, fiom xe.ir lo \ear, and so are the sjiawning 
[K'riods of ilie tislu's. In some xa*ais, therefore, 
ibimd.mt food unv be forthcoming just .at the tinu' 
of disappi ai .mce of (lie laivnl lishes* xolk-s.ac, but in 
other viairs this focxl may fail, its prCKluction occurring 
well before or after tin time whim the kuval fish 
transform, ilion ocruis in greatest degna*. A hravv 
mortalitv in the hahv fishes must he foUow'ed, two 
or three vears later, by n scarcity of the adults, and 
Tire versa. 

b'or a proper treatment of this jirohlem we reqmie 
to know (i) the Icinds of food fraten hv l.ux'al rand post- 
larval fishes, (2) the periods of maximum produi^ion 
(»f the food, and (3) the maximum spawning periods 
of the fishes. The first ouesllon is l^ ing investig.iled 
hv Dr. l^ebour witli much success, and in this pap< r 
she deals with tlie food of bnhv luTrings, spr.als, and 
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[’'IiIi ikU I hr Kiiicts ui 01 (alrn (Irpnid on 

I hr (/ha-^t (>l fhr lisli tlirv are larval j,;asiropods, 
( 1 m! lilt- and lla j^rliah-s, larval nioIiu'‘C^ and ciusracea 
ID Ihr rasr of llir hritin^; j»ir»n (r)doi oj>h\ Ilian) 
' M l;. nils’ll ,, (npfjjod r^^gs and l.atva-. and < cu)h p)dv 
<'l'i ii); ( Opr pod hirv.'e and .iduli'', llirn mud- 

(oMijimDt; unit ) llular ot^misiu-^, .and linalK mol- 
ItiM an lajv.'i’ in (Ik rrisi' ol llir pilt hard. A i’liiaik- 
.ihh' M'siill is lh<; ^iral propoifion <d lava! iKhi'-' 
which ((intain no ap|rurut fc/od, and liiis (-)>-( tv. t- 


The Need for Research 

l-ly Wn I h^^] 

pOId.On) ch( iin''trv h.is ii»\ti hci 11 discus''(d 1 
lrr(|UMill\ as jt is (tj d iv It-, v oinparaiivrlv ' 
trrrnl and d<'V • lopn n ii I , and (hr la(_l (hal iis 

I .nmlii at i( Mis rMriid inU> »_\(i\ tr Id ol iIkimh.i! ir- 
srauh and indusirv, sruii io h. hsidink (hrniisis to 
Inin Io (('Hold (h'MiusItv .is a JM>'^sll,ll‘ p.m.iLca l'>i 
thru ntuiKioiis <iiid vaiad dilliiadiirs (hii.nn il is 
ih.it , 110 hiantli v)f applad clK‘inisfi\ i.» d i\ t m Im 
d'( laird Itri lioin (olloii.l piohl(ii)v_ .uid 'li.n thr 
(lumisiryof to-iiUMio\v w dl hr ( ol orl ( la mi -ti \ . piiir 
and appla d. 

Idol, Haiuiult’s ('umpiialion of two hnndi'il ir- 
s''.iuh prohlniis adi'quati ly s('ims^ no! ,.nK to dtanoii- 
stialr thr wide iiidusli i.il appla itions oi lolloid 
ihroiy, but also Io show ihr poscnt pioition (d tlu* 
tluorcljrai sea nir ilsrlf with ils too li.qii. nilv juiirlv 
' itipinc’.d k’-'>‘‘f>hisatK Mis. 11 .' (KvoUs siwriiir-oia of 
his [noblrins to a (.(Misidri at k mi ol .idsiMpticii pli. im- 
Dunu- -.1 coirert pioporlion, no doubt, sin(( adsoip- 
hon data can hi.’ („>b(aincd in a \rr\ d( liniic qiiatiht,} 
hifd way, and tlir rrsiills admil ot iiunudi.ih' and | 
V uied application. ' 

Adsorption is now ri'COpniscd as pbiyinp a d(‘t( r- i 
niirunk inlUa'iU’r in h». Irrop* m ous r,i(.d\ sis, .'ninlsions, j 
loj^s and sS'tnok'rs, suifair tension, slahihtv of solu- 1 
I’ons, foagulation and pt (m ipitafion, ('f( . Fiot Han- i 
(lofl pays paiiKiil.u attriition to adsoih.-d oas lilms 
.iii(t flirii intlu(MiC(' in contact c.it.ihsn. Notalilr , 
pK^press in lliis laid has hr( n in.adt hv 1 ui^iinnr in 
.XiiiPiica, who li.as .idduccd (\id(iK.' ih il such ' 

.idsoihfd jilnis .irr ol iniMiioimvh'cid. it thuknrs^ 'licit 
st.ihh' films I an <‘\ist at .itinospluM ic pK'ssun' (.m hr 1 
.uki^icd foMil several < tfrCts, f ^ c.il.dvtu [xiisuns, , 
p.isslvily, ova 1 -V oltakc, and lubiKation J 

Under adsoiplion Ptof. Bancroft d* tails pioldcms i 
in notation ami wctling jiowir, jioiniinp out tied no I 
svsfianatic studv of thr sclrtdivc ads(.rption of liquids 
hv solids has \rt hr<n puhlishrd. Ouantit.u i\ c work , 
i> Lirkmllv nerdrd in tliis conmetion, ('spi'ccally as the ' 
IiOratun' on fhr fiot.ifiiMi ot ok's ront.uiis ni.ariy 
l>,iprrs lacking ui sound colloid chiinisfrv. ’ 

'hlu' cakink of jH>wdrrs, srttink of cmients, . 
lirhaviour of toaiS( and tine powders in liquids, and I 
lh(' rrvri sitnlit V of the caloiiK'l rlrctnxh' :u r a few of 
(hr riMiiy ptohl.iTis iiiwilvinp adsoijiiion plxnomena. ! 

One proljfi 111 (No ^f)) is of outsiandinp imjiortancr, | 
V 1/ “ (h(’ ciUriutil.'divr adsoipii.in (d dvrs hv .alumina, 
st.iimlc acid, etc , with sprci.d rrf(HMU«* to hvdioken- 
ion concrnti .11 ion. ” 1 Ik' work of | acjurs Uoef) on the 1 

elT(‘rt of various ideclj otyti's on solutions, 

with (it'finitr livdt ion nmerntratlons, has pl.acS'd thr j 
(lamiistiv of k^'^'din, casein, and other amph(>teric I 
IMotrins CMi an enlitrlv ik'vv footing Such pr(>teins ! 
p((ss^s^ a en tain f>H value indicating neutrality (gela- 

' Probirms in t honimry l.v Wilder IVxnciofl' | 

M' inl'rr <M flic Commillec on itie ( bennstry ol'CoHoidN : N'nuonal Re«rarch j 
( i i(n il Rr|irint .uid Cirrul.ir bent}, of the National Re e.irch Council 
(U s A ) No i 3 {i>; 2 i). 50 cents 
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(ion may lead to most valnalde results if it can h- 
shown tliat th< ri‘ is a correlation between the immhr > 
of empty stomadis- and the poverty of the sea in lie 
ni'ces>ai \ food-organisms. In (hat cast, we should ha\< 
an easily obs'rr'vrd jneasurt^ of (Ju.- colru.idence l)etw(ri 
tlu‘ ])riiod of ahnndam'e of laival fishes with that oi 
suftiriMit foovl, or Tire Ti'rAa, and this is obviouslv tie 
kind of daimn K'qmri’d in oidi'r that we may be ahli 
to for( e.isf good oi had lislierv vears. Obviouslv, tin 
Work noiu('d is of imuh impoitancc*. j. J. 

in Colloid Chemistry.' 

('1 .(VVK » N. 

Ill], /)II 4 7) W Ik n the value rweeds tiir 

lit mr.diiy ligiue tin jMotrui btli.ivf.s as an acid, com- 
hiiiing with tatK.)iis; w ht n ilie /> 1 I v.ihie is less, the 
ha.su (end< lU'ics an pioiiou(u<d and comhinaliou with 
anions (uaiis. In (he light ol tliis work such familiai 
grnei alisat 10ns as the I lol imustiu- si'ries of ions or llu' 
Pauli St ries ()t .K kU pi*s, n| no evisleiuv, siiu(‘ 

thr /^li v.diK''s v.trr not inrasund. .Membrane prr- 
mcainhty, dy (‘-si. nmng, and ctilain plivsiologit al 
pIiMionirn.i must .dl !•(• r(l»irrd (o imMsurrd hvdrion 
com (111! atKjiis. 

On thr suhjret ol (imilsKMis Piof. Bancioft righllv 
points out that, whilst thr pjohit'in of making (Miiul- 
sIcMls h.is h( rn well IIU ( si Ig.if.'d, (hr COIlVClsf^, hfrldv- 

iiig ol (MimlsKMis, has not Imimi >0 thoroughly studied. 
Sl.ihlr rnmlsHviis .in' (miI\ too tn'iiurnllv a source of 
gn.il (roiihlr m niduslii.d oprialions, .and woilc on thr 
(luonlual piiiuipirs iiuoKid in dt vising means for 
thrir I'uagul.d ion or s(‘[),ij ation is vriv drsuable. In 
this ((xinrciion, t(H>, it is poiiilid nut that, in the c('n- 
iiifuging of cdioid.il s\^n ms, no sysirmafit study has 
hern ni.Kle (omuiling thr tpiantiiat i\ e relations 
between driisjiv, <,!/(' of jimtii.hs, and mimbcM* of 
u volutions j). r ininuN in ('rssary to causf' pie- 
( l(>if<dion. 

Mention is made cd tbe n i 1 at w o? k of llolrms and 
('htld, who failed to find (Videncf' for tlu' adsuiption 
ol gi'lalin at thr oil-w.iler iii!(tta(r in kt 1 cis( nr /w ater 
emulsions 'Ibis nsnit ('onti .idu I s iIk' observ.it kmi of 
W mlo Iblt ( b, wim jMovid ihu g( l.itin ('(>ncentrates at 
tin' diiKiIc Hit.iiacr wIkmi oig.imr liquids .ire shaken 
with walei In any ease, thr rffect of adsorbed fiiins 
or protecfivi' layers of flu' ('inulsilying agent in emul- 
sions still leaves mueb . ooin for inquny. 'Ihe old 
probk Ml (d (‘Heel of oil cone ( n.ti ;il u‘>n on (hi'' tyqx' ot 
rnuilsion is hrouglit u]) once more, Ptol. Bancroft 
doubting Ihr aii'UJ.icv of Bhatnag.u s recent work on 
the levrrs.d of jihasi s in oil and water emulsions. 

A problem ol direct indusiii.d importance is referred 
to in connrition with llir sap( Miification of fats with 
linn*. Il is it'nfal ivf'ly pul forward tliat water is the 
real hydrolysing agent, and that the lime is im- 
portant lire.iusr the ralcium soap vvldch is formed 
causes fhr w.iti'r to eimilsify In tin* fal, instead of the 
hit m the water. In this connretion it is c>f interest 
to refer to \V(‘s(on\ rei I'ht work on Ihe use of col- 
loidal I lav ,is an ('inulsifirr-cat.Mly st in the .saponlfica- 
lioii ot oils and fats. 

Finally, we can onlv hrirfly mi'iition one Other 
important field discussed hv Prof. Bancroft, viz. the 
tormation .md stability of colloids ih non-aqueous 
liquids. '1 Ik' naturt' of the stabiliser present in such 
solutions, the peevdiar lieliaviour of the .alcohols with 
silver alcoboh the foriTlatiou of jc^llies in organii' 
liquids, the chemistry of the ccllulo^ie esters, the be- 
haviour of mixed colloid.s in non-nqueous solvents -- 
thevse ai*c hut a few^ of the problems requiring inves- 
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libation and interpretation by modern colloid cheiniv- 
iiy. Non-aqueoiN colfoid S} stems present as yet an 
almobt entirely new field. 

Prof. Bancroft has presented in vciy readable form 
stimulating problems which should serve to empha.M.se 
the growing necessity for the research worlor in all 


bi.i'ulit*. pi (.lHni]vii\ to Ivi < p 111 I [(‘S( loin li with tla 
fuiUK' dr\idnpnum> o! a bi.uuh ol iu" si n hm uiuIm-^ 
hing .ill indu''tn.il elKiuislr\, but wlnelp imn*)- 
tun.'U«I\, is not vet Nuibucnliv t fi i^gnisc^^l Jn (lie unn- 
eiila oj iinivt I sit H'*- and ollirr uistilutions p(^sses'>iiu; 
horipurs ^i}u>i>ls o* ilaimsirv. 


Orientation in EgyptJ 


U\ C OL. If G. 

I\1C H A R I ).S ’.S short noi^ dI ili\<n |Mg' 
which has bt'en published h\ tlu‘ Sutvey of 
Kgvpt, deals with obseiv.Uions whniv vveie made in 
Kpy and 1914 to determine the a/iimilh of ilu' .i\is 
of Karnak temple. In iSi)(i Sir Notm.m Poekver 
took some preliminary ()b^et \ al ions, whnh sujy^.^sK'd 
to him that the tiunjile at tlu' iimr of iK found. ilinn 
had been dermitelx omiut-d to the sun at sunser .it , 
the summer solstice, a (onclusion w hieh lathers in.ide 
hv Mr. Wakefield in tXpi, and l.iter hv .Mi Ilow.'ird 
P.ayn (Nati'kl, October i<i, luii). ajijx.uid to lon- 
lirm. 

On all those on.i^ion^, lioweviT, tfa- Iuh* of the 
temple avis w.n> ima h ohslnuled 1 )\ I dh 11 hloiKs ol 
masonry, and not until iqi-^ w.is tlie de.unig so 
far advaru'cii tiiat salisf.Kioiv ohs« 1 \ .ii ions lould be 
made, 'I'lie results then oht.uned (jifjeKd i onsi<li 1 .ibiv 
fiom the earlier ones. As a (ontiol liie temph" .ixis 
was ('.art'fully surveyed m 0)14, and a ti< vv deteiinina- 
tion of the a/imulh vv.is ihi'ii (.uiu'd out, whidi fuliv 
confirmed tfi.it of Iht' \e,ii iMdoo', naiueli. ,>6^ :;p iP 
lloith of west. 'file ilei lili.it ion of tin 'Un foi it (o 
shine down tlie temple axis must, < onsi qu«-ni ly, Ix^ 
25“^ i/ 55", instead of wliuh llie e.uliM <>l)- 

siTvafions had indn.ihd, .ind ilx' d.de ol found. ihon 
dedufcd thercfiom, insti ad of h< in<^ ^700 n < would 
he i.arrled btU k to a lime f.ir .lulitior to tlu* e.ulu'sf 
< stimato of .my Kgvptian ( i\ ilisal ion. Karn.ik temple 
i miiot, llnittuie, he .1 sol.u- Umple h.iv luq its .IMS 
direi'lod to sunset at tin sunum r solsriie 

> " XJoiP (Ml lli< A^(' of 111' Or. ,! trii.jilr o 'Vininrii .11 K it.uk i-- 
'l.'icrnii iif (1 *is lin" ( )i ni.n i in ol m A^l^” Jly I s 
iC.uro (lOM'inmnit ILi'', ' 


L\o\s, F R s 

It h.id s, (iiiid tli.it mudi suppoii was pivim to tin- 
lopothisis ii| oiunt.uion by insi 1 ijit ioiis wlmh deli- 
luielv dosuibe iIk louiidation (iieuioiiv as iia liidinq 
lilt stietdiing of the me.isuniig loid and the ali^n- 
iiu 111 I'l a jx j.; oil t idestial bodv Bui oui knowledgt 
of the found. nU'U MHUlomal is sldl im Ollipiele, .illd 
It IS doiihlful it II di s( iihed .1 piailici' whidi w.is 
caidullv .md .uuu.itdv laiiied out at tin founding 
of e.u h new ('unjile; niou' piohahlv' 11 was a vei\ 
e.ulv iite, whieh h.id heionie juiiidv eeitmom.il la 
the tune when m.asouiv temples weic mi led, .md 
w hi n oihu M'lisidi I .ii Kills olicii mnuemed iIk' Living 

out I d .1 sit« ■ , 

.\l Ixarii.iif the .ixis of (hi' sanilu.ir), of which liii 
.oiuiulh w.ts detii mined, was ^5 5 tliMi<‘s long, but 
oil .uiounl of we.ilhiimg ili(‘ uulies ol v.iiinus dooi 
w i) s lamiol b( diiiiimiH'il \vilhin .i leiilimelii, and 
an (M.a of P m the .i/imulh, whieh iua\ hi' iiitio- 
diKid In this, Would .diet the date bv soji\e Hjo 
V e.u s 

laiM'i temple liasjiei'u ljuoled as .1 I'ase oj a leinpL 
m wliidi suii<ssi\t* additions were laid out wulli 
slightly dilli'ient .i/iinulhs of then axes to (ompin- 
sau lot the ( h.mgmg amplitude of the star, whiiji 
lould no long* I he Men .dong (lie .axis of the oarhei 
poiimn Bui BokImiiII {’Anhilinjl j >r argy/dio //(’ 
.S[)oa//<. V ol iS<) 0 ) h.is iiuiu .Ued coiidilioiis on llm 

sio whidi m i\ I qu.illv h.ive maessitated the slight 
di-pLu I iiu Ills of the Liter .uidiiion'', .ipart from am 
istionoumal < oiisidia a( mns It setans, thraadore, im* 
llkelv that till- found. Uion d.ites of ligvptian temples 
1.(11 he <l<teinimed mine ,i<<ur.\le!v fioni .ast 1 onouiii al 
d.it.i th m hv .11 di.nd'gii al inetlinds. 


Experiments on Plague 

I N "An Ex'pei iineiit in tin k'r.atlu at ion ol PLigue 
Infeclign carried out in iht* Poona .md Xdj.n i nl 
Distiicts: First Kepdrt (for the pi nod 11)14 i<>)," 
and “Further Experiments in Plague PHweniion 
< .irried out at PoorLi : Siaond Ri'poi l (for tlie [leiiod 
!()i 6 -i 8 ) ” {Indian Jomnal of Mtdutd IxCsranJi, 
vol. 8, No 4, fanuatv, I'i’i), Major |, < d. 
Riinhardt, I.Xd S , -and Assist. mt-Surgi on <1. J) ^ 
('hilri'give their (‘Vpeneiices as to the possibilities of 
eiailicating pl.igue liv i.il ledueliori during the nmu 
epidemic season, and suggest impi ovenu'nts in the 
methods of rat~des(i U( tion 

d'he basis of,tht' work Isdhe finding of tlie PLigue 
Research Commission tint i pidimiK s of bubonii 
plague in India may be regarded -is entirely depi lulent 
on, and perpetuated by, epiz-oolic plague in rats. 
Hence measures for increasing the immunity of man 
by inoculation, or for protei ting him from infectexi 
Heas by evacuation, Jle.a-dcstruction, <‘lc., could, by 
thern.selvcs, in no way bring about the eradication of 
the disease from any area ; and measures for the 
er.ulication of plagjje infection must dejrend entirely 
on the reduction of the raf population. This reduc- 
tion can b<^ effected indirectly, cither bv limiting the 
shelter and food-s'upply of rats, or bv fostering (heir 
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Eradication in India. 

» 

n.itmal fneniie*,; nr dii ei ilv, by their diwlimiion with 
ii.ips, jHiison b.iil'., etc I’ratthal couMdrr.ilions of 
scviM.d kimU, liowivir, (onvinn'd the authors that 
.11 live J at-dcsi UK lioii Was thi- i»nl\ av.dlahlo 
moaviiri 

dim nil thoil adnptoil di jiciulrd oil the f.u t that 
tluu- is noNuglh, fvciy ve.ir, a s<*;isi)n when 

pLigur <iii‘s down. Liu' Tiew iqildomic may I"* stiuOi! 
< ithi I thiounh ilic InijHu tatii lU of inflation fnan ouu 
side, or (lu ougli the na i u lesi cm li of ih'^ diseasr 
h.irbourcd, ihougli not in.mifcst, in the urc.i gseli 
In till* .ttc.i St k-tted foi e\)ieriment- the (lisiilus of 
Poon.a, .\hmcdnagar, .Sataia, and Sholapur- the “ott 
season “ includes April, M.iv and June. 

It lias b< ( n shfuvn that in the great majoritv of 
pl.ii es infei tion dies out completely befon 01 dm log 
the olf-season. It may not do «:o, howevet, m .1 
l.irgc town o» village, or one into whivh infrctiou w !■- 
first introdiuiid comparatively late in the pLigm 
siaasofi, sime here a number of rats would still Ik 
prc,scnt at the beginning of the olf-‘-eason, sufiidem, 
sometimes, to enable a rat-epi/ootn' to smoulder mi 
during the unfavourable period. Fnder the oppi.site 
conditions — small town or village, and e.irly introdm- 
tion- “the rat pnpul.ition hecouies redui ed li\ the 
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tiitu- tlje otl-M-ason arrives that infection dies Qirit com- 
pletely, presumably because the few susceptible rats 
then survivinpi are so scattered as to render it didicult 
or impossible for infected fleas to perpetuate the 
cpi/ooiic by passing from one rat to another. 

Now the few towns or villages in which plague in-- 
fertion is likelv to persist through the otT-season cart 
be detected Vith a little practice and with the aid of 
certain “charts and the authors’ scheme was to 
reinforce the natural tendency of plague infection to 
die out by further reducing the rat population in these 
centres by poisoning or some other meaits of destruc- 
tion. Any future epidemic*'* which might occur 
within the experimental area would then be entirely 
dependent on re-importation from without. 

The experiment was carried out in those places, 
fifty in number, which were considered likely to carr> 
over the infection from orie seasijn to the next (of 
the 407 places excluded as not lik<*ly (o carry over, 
only three, in fart, continued to harbour plague 
throughout the off-season). 'The agent of destruction 
was the “Punjab Rat-exterminator.” 

Briefly, the experiment w’as not a surcesw; and 
since there was practically no failure in “spotting” 
the [flaces likelv to carry over, sioct*, too’ the authors 
are able to ccmclude that an epidemic of plague in 
this area is far rhore dependent on off-season centres 
of plague infection within the area than on importa- 
tion of infection from w'ithout, it follows that failure 
was attributable largely to the inadecjuacy of the 
metho<ls of rat-destruction. 

The authors, therehvre, determined to (onceidrate 
on the improvement of metfwKl** of rat-destruction. 
Traps were found to vat v considerablv in elficiency, 
;ind can be much improved by attention to certain 
apparently trivial details of eonsfructioti. Hydro- 
cyanic acid gks, in general a useful methotl of de- 
stroying rats and their fleas, would he of little 
practical value for the present purpose unless some 
method could be devisevl of rendering Indian houses 
more airtight while thev' are being fumigated. 

The most effiei<*nt and suitable rat poison, of all 
those experlmenr(‘d with, was banum carbonate. 
Three grains is a suitable dose; this quantify mixed 
with four times its weight of food material does not 
ilirninish the amount of the latter consumed by the 
rat; the Punjab rat-exterminator— a phosphorous com- 
pound — was, however, found to be actively repulsive 
to the rat^, Barium carbonate, again, was found to 
be twice as poisonous as the Punjab compound, and 
a leth.al dose costs only one-sixtieth as much as one 
of the latter substance. .Arsenious acid w’ould be the 
most suitable substitute for (he barium carbonate if 
this were not available. Bajri flour is the best 
vehicle. 

The authors’ experiments are as yet incomplete, 
and have, so far, been carried out only in the labora- 
tory ; they hope, how^ever, to amplify them and con- 
firm them under more natural conditions. When, 
armtHf with their new knowledge, they return to the 
practical w'ork of rat destruction, we hope that the 
pn)bleni of plague extermination will be advanced 
one stage nearer a solution. 


The Carbonisation of Peat in Vertical 
Gas RetortSu 

T he programme of work undertaken by the Fuel 
Research Board includes research into the 
utilisation of machine-w'on peat, and a report has been 
issued giving the results or the first series of experi- 
ment.s on the carbonisation of peat in vertical gas 

NO. 2722, VOL. 108' 


retorts with steaming. This material was macerated 
in 1930, spread on the bog at Turraun, air dried and 
harvested there^ and early in. 1921' a hundred ton.s 
were sent to the Fuel Research Station,^ primarily 
for .ex^^eriments upon its use in carbonis'ation and 
boiler firing. 

The peat a« received at East Greenwich consisted 
of hard blocks with a density rather under, i, or about 
twice thaf of the ordinary hand-cut eods made on the 
s>ame bog. The watcr^ content, about 25 per cent., was 
reduced on storage undercover to 17 per cent. These 
peat blocks are reported to have lent themselves a«it 
mirabiy, after suitable treatment, to carbonisation in 
vertical retorts ^at temperatures betw'een 750^ and 
850"^ C., and also in .steel retorts at 550^ and 
boo'^ C., the resultant charcoal being ideal fuel for 
suction gas producers. The vertical retort setting for 
carbonisation was of the Glover-West design, some- 
what modified, as used in the tests already reported 
on the steaming process for gas-making from coal. 
Some difficulties wore encountered, mainly of a 
mechanical order. The peat was not suitable for feed- 
ing with tlie ordi/iary arrangement, and the high 
percentage of dust which it contained on crushing 
gave trouble fioin its being carried forward into the 
gas main and forming a thick mass with the tar.^, A 
through-put of three tons of peat per retort was main- 
tained. 

After supplying sul'i'uient heat for carbonisation of 
the pe.it there were foi disposal from each ton of 
peat 7040 cubic fec't of gas of 325 B.Th.U., 12 b 
gallons of tai,o5i g.dloiis ol liquor of 3-602. strongtii 
per ton, and s 1 cwt, ot charcoal. The liquor was 
weak, and its quantity corresponded with some 
27 lb. of .‘unmoniuin sulphate [)cr ton. The peat gas, 
which was \cry <lens(\ contained 15 to 17 per cent, 
c.arbon dioxide, but it burned witli a satisfactory 
ff.aine thougli with onlv slight luminosity. A feature 
of the gas was the hra\ v sii'klv odour wliich it gave 
out on combustion d'ho ligiit spirit amounted to 
nearlv two g.allons per ton of peat. 

The ri'port is supplemented h\ eight tables in which 
vaiioiis thermal and fhemii'al tlata are collected, in- 
cluding .'in.ahses of the peat and its products, and an 
examination of the tar oils. J. W. C. 


University and Educational Intelligence. 

Abekdki n'.- a special e.xamination for ex-Service 
Students has resulted in the capping of twenty-eight 
graduates in medicine — M.B. and Ch.B. degrees — of 
whom four are with distinction. The informal gradua- 
tion ceremony was conducted on December 24 by the 
Vice-Chancellor, Principal the Rev. Sir George Adam 
Smith. 

Leeds, — I'he Council of the University has conferred 
upon Mr. W. E. H. Berwick the appointment of 
reader in mathematical analysis. Mr. Berwick has 
been lecturer in the department of mathematics of the 
University since October, f92o. ^ 


The following elections to the scholarships in com- 
merce have been made by the University of London 
Sir Edward Stern scholarships of ^ol, a year for two 
years, W. W. Hewett and K. F, Rush, Sir Ernest 
Cassel scholarships of the value of not less than 200I, 
for the studv of commerce in foreign countries^ C. E, 
Benxeery, W. F. Crick, T. A. Roolwr, and F. W 
Taylor. . 
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Tin: Chemical announces that the uusiecs of 
the Ferguson Bequest Fund have unanimouslv ap- 
proved the ^appointnicnt of Mr. Henry Hvinan 'to be 
the first . bVguson fellow for research ' in applied 
chemistry. The fellowship ^ of the annual value of 
200I, for two^years, and the research may be carried 
out at Gla^go'w University, the Royal Technical ('ol- 
Ic^e, or elsewhere, as the fellowship comr^ittcc ma\ 
diject. ' ^ 

The propric'tors of the Punctu al Emiuiecr, In ai - 
^ngemcnl with the. International Coi respombmee 
Schoo^, arc offering a scholarship in nu^chaiiical 
engineering of the value of 30/. 'flu* seholar>hij>, 
which is open to sub'^ci ibers to that* ])erio<ii<\d of all 
ages and both sexes, will be awarded to tlu' candi- 
date submitting tlie best essay on “ Whv I would 
CdlCK^se an Engineering Car^ir 'i'n-dav ” Foil ])n- 
ticulars may be oblaimd from tlie Priiclhal Fuiinirrr 
offices, 8 Breams Buildings, Chai\eei\ Lanr, K.C.|. 

'’1’he British Fedciation of Univ('I^ity \\\>in<ai is 
giving practical expression to its belief in intci national 
ideals liv the olfer of a ti availing iellow slDp, value 
300!., which is Of>en to members o( all national jufa i- 
tions of iinlvorsit) women forming biamh(*s ol tin 
International FedeiMtion. The fellow slug will hr un- 
able for the acaclemit' \ear i()?2“-J3, the mam con<iiii'>n 
Ijeing that research or posi-graduati studv shill h* 
undertaken in savme eouiiti\ otler Ilian that in whi'h 
the fellow has ic( lived laa* pia vaous .diaMtaai ur 
habitually resides. Full pariiiiilais (an b(‘ ubi lined 
from the Scaaetary, British ph'dri afiun uf {’mimisik 
W omen, 7’^ Avenue Chaminrs, \’fin(>n Placr. W ( ' i 


Calendar of Scientific Pioneers. 

December 29, 1731. Brook Taylor died, r.ducm d 

at t'anibi i(lg(* artd a man of im aiis, I'avlor vv.is 
elevoted to tlie arts and sciem es, sirvi.d as sureiaiv 
to the lv.o\,il hoculy, and in 1715 puhhsla <1 lus 
“ Mi'thodus Incr* niimUa I'lii IIumIi <i inv^'is.i,’' a 
ttealisi’ (h'.diiig with the (.dculus of finite dillei(iu<s 
and containing tlie im|>oitaiU theorem which l)iais 
his name. 

December 30, 1644. Johann Baotista van Helmont 
died. — A student ot medieiiu' at Louvain, van Ilel- 
niont settled on Ids lestati near Brussels. '1 hongli 
imfiucd witii the sujiei st n Ions of his do, he w.i. a 
careful ex|X'r imenter, and is renu inhenal his tarlv 
lesearchi-s on v<ii ions gas* oiis suhst.inces. 

December 30, 1691. Robert Boyle died. I son 

of an Irish earl, Bc»yl(’ devoted his life to the ailvam e- 
rnenf of science and the spread of religion He made 
numCTOUS additions to pliysics and du inistry, and his 
name is perpetu.ated hv the well-known Bovk ’s law, 
discovered bv him In it'tu and indept nd( nily by 
Mariotte about 1O76, 

December 31, 1719. Jo^n Flamsteed died. The 

first of a long line of disdngidshcd Asironornfas. 
RoyaH Flamsteed began his obsi'rvatlcms at tlrecn- 
vvich on October 20, 1(176, the ereciion of the ob^nva- 
torv being directly due to the need for improving the 
means of findlnfij the longitude at sea. Flamsteed in- 
vestigated the fundamental points of asfronornv and 
forrtied a catalogue of 2033 stars, but his “ Historia 
Cadestis was not publi^ihed in its complete form 
until 1725. 

December 31, 1868. James David Forbes died. 

For twenty-seven years professor oi natural philosophy 
at Edinburgh, Forbes* was best known for his re- 
scarcbes'^a heat and on glaciers. Like Brewster, he 
W.1S one of the founders of the British Association. 

X ' 6 E. C. S. 
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Societies and Academies. 

London. 

(jeoiogicai Society, December 7 Mr. R. D- OkL 
hani, president, in the ch.\ii.--S. S. Buckmau . 
Jiiiassic chronology ; IL, Preliminary studios, (.'ci- 
laui Jurassic str.ua near Eyjic’.s Mouth (Dorset) : tlie 
junctu)n-b(d ol Watton t'lifl and assvxiaK'd rociis. A 
detailed section is recorded ol a while lithographic 
bed in Watton C'hll which shows Lumal inversion, 
din- d.'iing ot this Ld is discussed, . and a ilu-orv ol 
sUntal rrjXtitioii .iiid eo.'ilescencc is discussed. Its 
main d.iti is tak»'n 10 be Veovih.in, f/ctninm/0(,crii s 
hement, '1 li(‘ whit< lithographic bed of Bmlim Ihad- 
stot k Is (it<'d .IS evidfiuf' of stiat.il repft it iini, and a 
ihcotc ru to its d<’posilion and paitin] desi nation is 
pul loiwaid. Bntli beds an' uted .is evulenta« ol 
.\l|)eiikalk (iindiiions j)rev.oling in wesltin Fan ope at 
twi) w rll-si'p.ii at< <1 lui.issu d.iUs, boll) oi them 
e.aili't than tin' turn's oi Alp< nkalk dejMisits in n-n- 
tial and eastern haiiope. A new specie., of iliynclio- 
lu Hid fn»m a dep<»sit at dhoriieombe Bc.ieon is 
d<suib'-d. j Stanslicid : Baiuh'd ])r< cipit.atos ol 
vivi.mm in a x,,vi<.,n law .m lirecl.o. Ihi' pale gi('V 
l(iliu\ fin'll. i\' worked lor linbiuks lonfains bliiish- 
bl.K k patclies, tin (-nit il pillions of wliieli aie deeplv 
(oI-M!te(i .iiul usu.dK suiionndi'il b\ a uniformL' 
si. urn d .an- I oi by sevu.d (oiuf'iihie stained layts o( 
\.u\ing lint 1 he lolour Is due to .m amorphous 
\, 111. tv .d vivaamt. , joinud firesunudilv hv pi ci ipit.'i- 
lion brought .daxit h\ ti om-olu( ions le.at ting (>n solu- 
tions ol jtlio^pli.itex ul otg.inu oiigin. su( Il snhiliojis 
Ih mg hioiighi log.-i^K I hv ditiusion lliiongh the < ol- 
loldal cl.w . '111.' spuing of tin- vivi.imle-hands is 

iingul.it, .md .ippe.iis to follow no Iviiown law. ^ 

Optical Socid>, D.'itmi>ir N. Mi R. S. W'liipph , 
pKsulinl, in llu- (h.nr L Martin- 'I h(' physic il 
me.ming ol spluiu.il .ilien .it mm ILxiiei inieiilal detei - 
mm.itioii of ill. intuisitv ol liglii lu ,ir tlie hx'us of a 
lens s\si(-m shows ili.il tlie “spurious disc'’ .ippi.ii- 
.111- e peisisj,(I .It ih. 1.1 s| visn.d lo. m, <'\'(’n with 
Inge .imounls .il .ibcif.ilion liun.ismg llu' ;iheria- 
lu-iis (iiaus Iiglii fnun llu cenltal ( oneeiitr.it ion .and 
s(',iit<is It in tlu siinonnding lu Id ; fiom nieasnte- 
m. Ills of (he loss (lu- lu-icssUc ot nsiilcling the phase 
n sidu.ils (o within A is inicrted, Spluiital aherr.i- 
lu.n produws m.iil>.i(l .isvmnutiv on eat li sid(' ol 
111.' f.Kiis h'. L Hopwood • An .mto-sU ope and 
an iiu md<‘ s( I'll! eoloui lop. 'The pi oduei ion of a variety 
ol slalion.nv d.irk iimig. >, diu- to tii* etlipsc of an in- 
( iiul( sn-m win- la .m .uli.umil e.jl.l wile or rjpatpie 
ohje<it when lioth ,ue 1 evolving .il>tuit a common axis, 
was d<s(ul><'d rile jilu noim n.i might lie ]irncti('nll\' 
.ipphe.l to ih.- sind\ of the h<lii\ioiir of a rht.itinn 
body lu ('(>iiv( I ling II into an .auto sirohos(-ope. -J.Wk 
(Hfford • \rhi o.’ii.itlc oiu'-i.idins douldet evepirei's 
IvM’pUKs both of tlu llii\geni.in nnd the Ranisd. n 
hues have III eii coiishu(l<'d fi om p.iirs of oiu^-radins 
■ u hronlalie doiihh Is with (-xlein.ii plane surfare<i to 
the flint lenses 'Du \ eonip.ue wc-U w'ltl^^ the (u'lman 
orlliosro|)' s ill dermiti(*n, while ih.' ci/sf .if ojivl'... 
tio'i, sinr(“ (he same r.adlus serves for each douhlel, 
fit in the c.me of the R.unsden thieaighouL is s.-nsildv 
less. Snell e\e()ie('(-s ,tre nd.ipled either for the telm 
srop(‘ or the microscope. By tlu ir use a moie perfect 
.ac'hjasm at jsm is ohi.ained, and aLo in binth of theni . 
flrit ncld, very (-xtorisive In oik* rase, likely to be useful 
in such oper.ilions as counting blood rorpusc ies. etc. 

Association of Fcoiiotnic BioIngBtn, December 0,- Sir 
David Prain, pr«*sid(’nt, in the cli.iir.- j. IL Pricstlev ; 
The resistance* of the normal and In lured olan I -surface 
to the entry of pathogenic organisms. When the pro. 
tectivc suifacc of the flowering ])lant is injured tlie 
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iirM visible indication ol healing 13 the dej:<6sit of 
f;itiy substances from the evaporalirif' sap at the cut 
'-111 face and their later ti ansformation into a resistant 
aibstance of the nature of “suberin’’ or “cuiin/* 

1 he nature and origin of the protective lajfer in the 
»;\o<lernus of the r<>C)t andi the general distribution of 
iIk' endodfrmis and its frequent transition through 
dill (rent structural sstnges aiu biielly described, 

Ih unary and secondary stages liave difierent po^vers 
of resistance to the entry of pathogenic organisms; 
the importance qf these considerations in relation to 
mvcorfii/a was indicat'd. After tlie (.ortical tissues 
of the root are isolated from the vascular strand by 
a secondary endcKlermls with subt*rin lamellie /jJtcv 
c/isparian Sirip, fungi found j)eneii .iting cwiical 
tissues only ma\' be ngaidcd o'- sai)roj)h\ tic 
lather than parasiilt. In llie stom the first hiu* of 
protection against pathogMiic cdganisins lies m 1110“ 
cuticle. Underground and suhimrged shnis usuallv 
possess a well-cit‘Vcloped endodfrmis. In some 
plants a lunriional • iidoclei mis, normalh absent, can 
he developed bv etiolation, and its (yrcuiic'nie has a 
prcvfound inlliK'niS' on the suuctun* of the plant. 
Aft< r^ a v\ound<'d nidn matnus surface has betm 
hb-Hlved l)N the rajiidii forming dc jiosit of suberin 
tlu' tissues l>oneath usuall\ give risC' u» an active 
phellogen priKiuc'ing cork. 'I he gem ral i)rinciples 
underlying cork formation and the o<(urienco of cork 
in normal stems and roots are laieHy reviewed In 
inanv cases (he ociunenee of deep-seated livers ot 
I'ork could be associated with tlieir formation beneath 
functional endodermal rvlinders, 

Toraday Soiwty, December 1 j; V'rok A. \V. Porter, 
president, in the chair.- A. ( 3 . Kanklne ; '1 lie stiuc- 
lyre of some gasi’ous molecules of which hydrogen is 
a constituent. Dtila relating to tlu' viseositv of gasi's 
ihe molecules of vvhi^li (ont.iin oiu* cir mcire 
h\ drogen atoms provicki means c>f c>l)taining some 
isiunvli'clgc of the dimensioiis ot the molei uies. An 
examination of caatain livdrogen (ompomuK contain- 
ing clilTcrcut numbeis of livdrogen atoms leads (o novel 
views of tile an angeiiu iit ot ilie .uoms. The be- 
haviour of (he molecules in molecular collision is 
considered and tables .ire given of the ‘•mean collision 
areas.” Assuming that tlu* atoms low.irds tlie end 
of eatii tK'riod of (he petiodii’ taiile .ue eciual in si/e, 

It is probable that as the luimliei of hvdiogen atoms 
in (he molecub' inert asi's itieir luudei hec’ome more 
remoLt' from tlu' mieh'us of the nnlml atom. 'Ihe 
retieat ot the livdrogen mielri is cIik* to ilu'ir mutual 
Impulsion, and (he edc-ct eventu.illv leads lo tlu f.uluie 
to form such mol rules as HH, .and All I,. A .om- 
parison is made of the relative dimensions of CIT, 
and, Kr. which prove to he of the same size to a 
degree W'ithin that of evjier mu n(al errors. q'li«. iden- 
litv of corresjMandeiue between ('ll, and NM, as 
compared witli that between Kr and Rl», and tlu* < 
C'qu.ility of domains oecaijiM d in eoi 1 c spondiiig (Tvstals 
hv Nff, and Rb re.spectiv.lv aie indicated. IvsPlmates 
of molecular dimensions from visi'o'.itv measurements 
agiee with tnes<* results 

Society of Glass Technology, December 14.- Dr. 
Morris \V. Travers, president, in tlu* c'li.atr.-- 
I. Masson, N. F. Gilbert, and II. Buckley : A suggested 
method of investigating the vi^eositv of gkiss. Apply- 
ing a modified form of .Stokes’s law’ to ocular meafiire- 
ment of the rate of fall of n mot.al sphere in a viscous 
Iluid gives results in fair agreepicnt with the X-ray 
measurement wdier^ the shadow of the sphere was 
t)rojrrted on to a photographic plate. For molten 
glass alunduna crucibles h.ad been found satisfactory, 
with platinum or large nickel balls.— V. Stott: Note - 
<»n pipettes. Pipettes sheJuU bo adjusted for a par-" 
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ticular delnery time, and they arc unsatisfactory if 
the delivery time is too short or* too long. A definite 
period should be allowed for drainage when 
graduating, testing, and using pipettes, — F. Twyman ; 
The -annealing of glassware and annealing w ithout 
pyrometers. A piece of the glass to be annealed is intro- 
duced into the furnace among the articles to be an- 
nealed. It is elastically strainrid by a definite amount, 
sufficient stress being brought to bear to deform it. 
Periodically the stre^-^ is removed. As the tempera- 
ture of tlu* furnace is rawed a time will come when 
the test-piece wall not recover •entirely, and from ^ 
record of the lime during which the piece ha& been 
kej)t strained at ajrarlicular temperature and the extent 
to which it recMWers its original position it would be 
possihlcj to calculate the lime ot relaxation at the leni- 
peralurc*. For practical purposes*if it springs back on re- 
leas.e bv cMio-half its originaliv strained amount it has 
been half-annealed, and so on ; This time is indep<*n- 
dent of wlulher the lehr has been kept at a constant 
t('mperalun* during the annealing or not. If the test- 
]>ic*ee d(*hh<‘i alely strained is annealed, then the other 
ol)i/“ets which have pa'^sed ilu'ough the same tempera- 
ture and weiT originally strained by want of anneal- 
ing will become annealr'd simultaiu'ously to the s.ime 
diXix’. ,, 

l.inneun Society, Deet'mbet 15.- Dr. A. Smith WhKxl- 
wnrd, prr'sident, in (he ehair. — b'. A. Potts; T'lie 
work of the* ('atiugir* Institution in the marine biology 
of Samoa. 'I'he Island of Tutuila, its wooded clifts, 
coral-rcrts, and the fi^h fauna, vverft drscriK^d, with 
illusli .iiioiis taken under water.' (x. C. Bourne: Tlu* 
Raninicko. a slirdy in carcinology. The Raninid.’t, 
a faimlv of the Decapod. 1 Replant la, h.avc* arisen in- 
dependi ntly from Asiacur.m .iiu eslnrs. Although the 
endopluMgm.al skeleton ot the Raninid.x exhibits cer- 
tain caiu t old cluaracUTs, it i-s much more lu'arlv 
r< lated to tiu' macruran than lo (he baehv uraiv (vpe. 
'I lu* “epistouie” is the auti'imary s 4 ernum, .md th«* 
mandihular sternum (‘Utra’s into the composition of 
the ])ieor.il vrnlr.al It is proiroscrl to ])kae (he 

Ramnid.c in a separate tribe, Dv mnopleura, defined 
as follows \nterior thoracii' sterna broad, posterior 
strrna n.airovv and k(’('l-lik(' ; posterior thor.acic 
epinuT.'i l;irg(*lv exposed ])v lediulion of tlu branchio- 
stegitr* , fom.ab* opt'nings on eox;e ; last pair of pnreio- 
pods dors.d in position, normal or rc'dnced in siz^. 
Sternal canal present; tlioiacie nerve ganglion-chain 
elong.ili*; .anU'imary slerniun triangular, spout-shaped ; 
hraiuhia S on eadi side. M'lie lespiratorv nu'chanisms 
ot lb*' R.mlnld.'c were d<“sriiled. The .anlennary 
fl.igr'll.'i .art* usuallv short, but there arc special ar- 
rangements for maintaining .1 rcsjriratorv current of 
w.ater \\btn the animals are covered with s;md or 
mud, for they are bunovvers: Notoscelcs shows 
adaptations to a swimming habit. 

Dubi i\\ 

Royal Dublin Society, December 20.- Mi'. C. Fletcher 
in the chair.- H. II. Dixon and \. U. Ball; Photo- 
synthesis and the electronic theory, ii. Exfreriments 
were described showing that the sensitisation of photo- 
graphic films to red light by chlorophyll and by n 
commercial sensiiiscr is effective at the temperature 
of liquid air^ It has been previously shown that 
chlorophyll docs not emit electrons when exposed to 
visible light in svlOtclent number to account for photo- 
synthesis; hence the present experiments indicate that 
the effect of light is to cause a displacement of elec- 
trons within the chlorophyll molecule, thus (^ndering 
part of the molecule reactive. A ' new \sdhemc of 
photosyntiiesi«i is slig^osted- — P. : The 

bioiyomics ,of llift CQfiidm of PhyiopJ^hrA inf caftans. 



NATURE 


591 


December 29, 1921] 


('otiidia in soil may retain iheir vitality under natural 
eonditiuns for more \han three \Yoeks, and under 
ailificial tn>nclitions tor at least weeks. Sojne of 
the more rmj>ortant factors governing lliis ^jroress, 
nature of soil, humidii), and tcm^jerature, werr* 
determined. The longer life of the conidla in >oil 
as contrasted with air is '♦ttitrihuted to thu greao r 
in'oportion td carbon dioxide and lack of oxygen in 
the fornter. Conidia and their pK^ducts on* germina- 
tion were observed for pcaiinK* of fiom two to li\e 
weeks under conditions tall^iing witli tliose cx'curring 
wwthe soil; during tht*se pericxls man\ retnaiiu'd ah\i. 
and capable of infecting potatoes. The life of ilu- 
fungus in water and soil is mmh extended when 
getin-tubes are formed; the same end is attained 
when zoospores result, fur thc'se ran g!\( ns(' diimh 
to diminutive conidia. 

Ssn\r\. 

Linneaa Societ> of New South VVnlcs, Octuhci .a> 
Mr. G. A. W’.aterhouse, ])nsidfnt, u\ tlu' chaii.- 
Vera Irwin^Smith : Studies m hfednsiories of Aus- 
tralian Dipteia lh'ach\ c era. Pt. j ; Slralioiio ild.e. 
No. 3 : d'hc sttucluH' of tlu' inouth-j).u t s and jdi.uvnx 
of the Iniwal Melopoiiia luhrurps, Murphologu .»! 
studies of the mouth-parts and phai}nx of lan.d \/ 
rtihHcep.\, which lives on tho in the routs of 

grasses, are described.- R. J. tillyard \ new giinis 
and species of Mav-Hy (ordei IMrciopii i a) from I as- 
mania, belonging to the fainih Siphlund.e. 'I'lie new 
gimus is closely allied to the genus OuIm igash r found 
in New Zealand, from which it diffei ^ m its -nialb r si/e, 
in lite complete ahsenco of fla appnulix dorsalis in both 
sexes, and in llie latwal habit ol h\ing in sidl water. 
-- G. I', Hill; New and rare Australian tenniti s, 
with riofes on tbeir hiologe 1 Cn ''|h e are desci Ibeel. 

five of them being ih'w . The nuniher of dost rihi'd 
species of Australian Icrnilte^ is now apjx'oxiniatelv 
115. — R. J. Tillyard: Two fossil insict wings in tlie 
collection of Mr. [ohn Mill hell, from the Pppir 
Permian of Newcastle, N S.W , hidonging to the 
order Hemiptt'ra, 1 lie imyesslons aic in association 
with Glossopleris fronds, 'riu' sin.illn lx longs to a 
new' family, genus .md sperx's of the di\isjon Siianix- 
rltyncha of the suh-ordi 1 1 lomoj)tt'r a. The larger is 
'I hindwing of a ni w- genus .and spedrs allied to 
Prosbole from the Upper Pninian of Russia, an<l 
belonging to the snh-order Prdaiaheiniptera, now' ex- 
tinct. Rvklendv in Upprr iVnnian limis the sub- 
order Homo|)(era was all each di\id«d into iis i\m) 
main divisions, whereas Ih* 1 Irtei opu 1 ,1 jnopet r irl 
not vet appealed, being repres. nied onh hv the Pal.eo- 
hemipteia.- T. Steel- Chcmii.d noi(.s Itotanie.il 
.Analvses rue recorded of some Australian fiuits and 
of Fijian wild sngar-e.ane mid flu roots of the dragon- 
tree. Notes on the dimosit of c.dcluni caihon.ate in 
timlier of Gci.s\‘»<>/v Boiihfnui F \. M., and t)m ])»t- 
centage of nitrogen in .\uslrrdian fungi are .-dso gi\en. 

Royal Society of New South Wales, Noxiniher 2, 
Mr. E. C. .Nndrew's, presidnit, in tlie ch.iir R , 

Penfold and M. R, Welch- d w o ninn-pc-liMf f^oionins 
and their essential riils, with desiiiption of a new 
siX'Cies. Boronia puuiaia. common on the s.-ind''lnne 
ridges north and south of S\dnev. .and ihiijoun, 
w'ith thin velvcfv len\es, found onh in dense under- 
growth in moist .situations, were described The 
nrincipal constituent of the essential oil of B. piruiaia 
is an unidentified terpenc, resemlaling limonene, 
w'hilst tile oM of /?, thujo^ui consists es.sentiallv of 
or- an^ ,/?-fhujone. - F. ,R. Morrison ; The occurrenre 
of rutin the leaves of the Boronia (N. O. Rutaceai), 
The veFow dye material wms obtained from the leaves 
of the native rose, s^rrulata, and from B. pitmata 
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and B. thujotta. The yield ot ciude rutin varied from 
07 to It) per cent. J'he colours produccvl on inoi - 
dantod cloth were similar to thoin.' produced bv rutin 
iiom s>ther sources. '1 Ins dye was tiist isolated horn 
h'ula gravcolens, which belongs to the banie natuial 
ordt-r as Mie Boionias*. 1 . H. Harrliton ; Note on iiic 
tK'CUM ence in New .South W ales, Vustiali.j, of tlie 
jx-rfcci stage' of a Sclciotinia exm-'ing brown 1 oi of 
hints. Ki-view of chmatical conditionv hading to }iro- 
duction of apothecia. Ajiolhet ia aiose from mum- 
milied .ipiicots in an oieliard at Pennant Hills, lumr 
S\dnt\, N.S.W’. 1 iHx ul.iiicMis of loquat with cultiiies 

fiDin an apolhecium produced typical brown-rot 
h'sions. 1 hr <xganisin is [>robably .StJt'mlintii jnnh- 
ijcmi. 

I -MIOKI . 

Philosophical Society, June 15.- Dr. B. S.dim, presi- 
dent, m till' eh. lit N. K. Pand^ . .Some nbsen.uions 
on a rust on Buphorhm 1 he di.seasid plants 

weir colli iii'd m Lad.ikh (Ixa'-lunir). In its sliuetuie 
.md Its elh'cls on thj^ host the iimgus n seinbles some 
species of Lronixies, 'llu' fungus causes maiked 
(h.mgis in till* h.ibil ol the lio"! ; the growth becomes 
stuntrd, the leaM'.s iiecume hti>,tdei, and the pryduc- 
tion ot HowcTs Is lei.udecl. B. Snhni : Prcdiminai'v 
ai count of a prliilied palm-stem (Palmoxyk>n ip.) 
Ii'om the I'etti.iiy nx ks ot jamnm. 1 he trnnsveisc* 
si'itinn sliow's numeious scatieied lihi o-v.iscular 
bundles in .1 loose pareiiclnma. '1‘heie are no fibrous 
l)unil!cs betw el'll tho vasi'ular stiands. 

June 20 Dr B. Sahni, picsident, in lh(' ch.iir,- - 
(1 Matthal - (niieial account ol a marine biological 
exiuision to K.ii.ictii dining Dei'emher. tq2o, and 
j.mii.iiN, iper. 1 In (liffeient gtoupsol animals in the 
eollectioM well' ilesi 1 ibi d as follows f. M Puri ; Thy 
Nemiiieaiis II. Singh file hiids. \. Kumar: 'i'he 
spongi''>. |H>h/o.i, .mil asciiiians.- (1. R. Kohly : 'I’he 
hi.ulnui.i and .momma. .\, Chand • The pohclni'les 
.aid gepinii'.ms. fi. Matihni and M. 1 .. Rhfttia • 'Phe 
mi(hl>iaiifh mollusc.i -- I Ali • the fishes.- G. Sondhl ; 
The l.imellibrniK h mollusea. D Ram. 'fhe chmto- 
gn.Uha. (i Matthni '1 lie IimIio/o.-i and ,mtho/oa, 
s Singh - 1 hi* enlomosf raca 


Diarv of Societies. 

mi'R.'^nw. iiKiMiiiH '29 

Itoi \r Tnsiihtion iU I I’n.l .1 \ Klntiuiu’’ ’ Ictfiti'ic \Vnvo« 

unit Wir<lr>h 'I'.l. iitiimv Mmfoc,' W in. nri Liquids* 
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(■u|!< !■■* ) nt I’rdl Wthifii'.l CmHis TIk' .Si|,piini'iinof* him] 
i’lnlilMiii of (innstli 
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(fkt .ftolian HalP. at Klla SvI^ck A nidc on tlin 
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I nivfrMtv < tr*' > , lit 0— Mifii CP. Kildi'i. Tlu* Ti ainiir.’ 

ot T ' 111 hcri fm MiHtulIv I)rf«(;tivo and Unckwanl Children, aiid 
.SiiMifii \|rth<idK of Tenoliin;;. 

\>sso(i\Tiox (at J,aiidi)fi Dav Traimn^ Colley**', at 

I ((• - Sir (jtoryii Greojihill- Mutlu inntl' i< m Artilkr\. 

Tf'USDlV, J.\Ni utr :l 

M M in MU 1 < unoN (rit T.niHlnii 1*UV Tiftiiiinif Colloye'l, r«t 

10 11 III — ))i ,1. \\ Nudiokon Tli.i KlruMnr^' of tlo* Atom -- 

J’fo) C (Jodfi(\; V.rlorn. -Alisfi F A. Yiidlmni The Dalton 
I’la'i liud Do 'I\'uchliiy of M iithoiiiat)« v 

Sln\^^ i.D Ti(jf..'ii,| CmII.-s^,- of S<*n noo mol 

IV'. I.uoloov I at II (, til I Ik- M-oI.t of Flaihol S.-omo luol H;. 
tiirv I I’l < Milontia 1 Afidii*#) at 12 'I .1 Umtlmi moI oflori 
I iif-cu «> mn 'I'tii' 'I'oioliiii'/ of Mtohiuiio.. 

A^-ok lunov SettMv Ti o HI ns n.f I'nivK-itv Coli.-i. at 2 10 
111 Wniifttd IlreutliUv 'I'lo' l•.^l<fs of ('oiafx'f i tom on IMnrit 
f-ilo 

MuinviATUAi AisOfUrios fat I.oiolon Dav Tiamiro^ ('oIKt,-, at 

22()--Hrof. G If Haulv Til. lair Sn .. n a o, ’’n a a-o, ,.in - - 

\ flnln'n nrol otlioiM l)is< usm.in That Fur.' and SpolO'! 

11 at lo'tnat o s oMe'ht to lo' 'I’aiiiflit and Di'\i hipid pdri }Hi>- i in 

fjovs* Soooridacy H-hooh ft. %■ F, If TDollord and ollon Di 
Mission flow to Kc')) TiaohotK <,f Mutlomati.-s in '1 oa. I. 

with Modi'Hi n.’M loiifin Ills and Nh'tliodp 

Horn, iNSTiiirioN ut i l*i..| .1 \ Mon. me f hadrio 

aiol Wii'i'lii-s TDijdioni Tin* 'lth|>hon.> 

.Sinvii. MvsiHis’ As^oMvtiov fat ( '.dl-'ei of .son lo .* and 

Tm hiKilo'ri 1 at 'I f) ITirideo •md oth. n D's* n .i- ion Tin 

ri'afliirio* ol (Jf.jenitdn la IDlition to Sm. n. .* 

Smiihii \ m rn SrM»> 1 v los* f'it riuv.r..d\ CoHoe. ), at 'i Di 

I' J !ln*s. !| f'l,. Soil and I'limt Gtowlh 

Fm^Vum FiJictTios soi'iiTT f*il rms-ritv Colliy'i, at - W 

Ho|h' Iotu-' V 1* no nil* \ nw of hdin'iitioii 
JlMitn Muii’siiv WO I'lnin W'iimim l,i ti ^al 1 mv.i- r\ 

Ct.ll. 0*1 at r, Sor'.'’il hisi.M.*., and Dis dulit n ..f \d.*s..n., 

<’ Di* (' W Sal, (hi ’ll,.. S,„ i ,1 I'rnI,], ni of 1h. \ v, . ,,1 

doi n I'M iroc !' ifii ic S(,< II ri nt Gm \r Bhitiin. at 7 i ■ < rm. 

fl rh\f'SD ir divi \HY 4 

SMiS'-’i Misrrps’ \ s'lOi i \i r.i\ (at linpnr.al (’oll.'o of Sm.'im. ml 

I M linolorv ) 'll 1*2 Bim G.*n If B Il'nH- \ iiol •■ili.'i I). 

' " I'MI I’hvHiriil Clomi 'iv m ,Si*h«**ls , at '{ Hajor h 1{ 

'■i"d oihips Disonssion Tost r1 1*. ,itf .Sonio <• (..| 

\oii spi eirvIiKts 

S'''M(ti Kilt K\i’. iiMiisr AvoTliniiitMT i v Foirvuos F-it Cnii.i it\ 

' at .JTof If I.avkl I’Ik Nm*,!, of Do M.,.l,in 

1 iiivorl’ifv 

ITii-iiu SncinY wo Di-roM Soiiirr nB InipMiil ('(dli-** •* of 
■'“'M. 10*0 nod 'I ( ('ll ooloiw ' it f - \ \ ('.inolxll snmion | h 

Johioo n rinhhok I* hoi i ostatn* I', * 11*011010 aiol 'I*. I’n.h, 

('iiMTiSrior Sn. MT> (at liii\(i*it\ ('oil('>(\ at,. Dr I!,isi, i 

Sii|)('i norninl Clnlil 

Ifiniir, IGririM'n wo Cmuo Furnn 1 1 \f, 1 1 (at li,)\.*i-)G 

Collo'/i 1 at \ fill, tifi* in aiol \ -loll conio*. 

fluiHo.Kit, SiHiiir lit I onods 'll , «n Di \\ D 1 .i,,* In 

1. F, Spnth, and W V 11 lolia 1 (Non shal. s w iDi Bom, a s,*.,.,. n,* 

in till* F()wm I I'la ol the Dorset I'o'ist 
Finn So(iiT\ <M Ml on INI fSini’iw S.'cti.iD \i ‘>40 loth 

lint Miiiimi(i\ aiol (.tin w Di-Mis-ion iTilironiw Infai.ition 

follow ine Dfiorations 

lIiMiH MiTiiwin wo ('lino 1 X 11110,1 !,>>'. m fat rnnfi ilv 

(’oII.moA at r> Ml ^ rah Maidi S. v Inslnotniii of Do 
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